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IHOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo ¢u3MKe Ha YpOBHE CpeaHEro ooiero oopazoBaHus pa3paboTaHa HA OCHOBE IMOJOXKEHUH M TpeOOBaHUN K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 0Opa3zoBaTesibHOM Tporpammbl, npeactaBieHHbx B ®I'OC COO, a Takke ¢ yu€rom ¢eaepaabHOl pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenun mnpenopaBanus yueOHoro mpenmera «Pusmka» B 00pazoBaTenbHBIX opranmsanusx Poccuiickoit denepanyu, peann3yromuX OCHOBHBIE
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

[Tporpamma o ¢u3uKe orpeaenseT 00s3aTeIbHOE MPEIMETHOE CO/IEpP)KaHNe, YCTAaHABINBACT PEKOMEHIyEMYIO ITOCIIEA0BATEIbHOCTh U3YUEHHS TEM
U pa3zesoB yueOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOro IMpoliecca, BO3PAaCTHBIX O0COOEHHOCTEH
oOyuatomuxcs. [Iporpamma o ¢pusrke 1aét npeacTaBieHUE O LEIX, COJIEPKaHuu, OOIIeH cTpaTeruy 00y4eHusl, BOCIIUTAHUS U Pa3BUTHSI 00YJarOIINXCS
cpeacTBamu yueOHoro npeamera «Ousuka» Ha yriayOnEHHOM YpOBHE.

W3ydyenue xypca ¢Gu3uku yriyOJIEHHOTO YPOBHS MO3BOJISIET PEain30BaTh 3ajadyd MpodecCHOHANBHON OpHEHTAIMH, HANpaBlIeHO Ha CO3JaHHE
YCIIOBHIA JUISL TIPOSIBJICHUSI CBOUX MHTEIUICKTYAJIBHBIX M TBOPYECKHX CHOCOOHOCTEH KaXKABIM O0YYarOIUMCS, KOTOPbIE HEOOXOIMMBI ISl TIPOIOJIKECHU ST
00pa30BaHMs B OPraHU3alUAX TPOPECCHOHATBHOTO 00pa30BaHUsl MO PA3INYHBIM (PU3UKO-TEXHHUECKUM U MH)XEHEPHBIM CIEIIUAIbHOCTSIM.

B nporpamme no ¢usuke onpeaensorcs IUIAHUPYEMbIE pe3ysbTaThl OCBOEHUS Kypca (M3MKM Ha YpPOBHE CpEIHEro ooOliero odpa3oBaHUS:
JTUYHOCTHBIC, METalpeIMETHbIE, MpeaMeTHble (Ha YriIyOn€HHOM ypoBHE). HaydHO-MeTOq0IOrHYecKOoil OCHOBOM st pa3paboTku TpeOoBaHUM K
JMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJabTaTaM OOYdYaroUIMXCs, OCBOMBIIMX NpOrpaMMmMy MO (u3MKe Ha YpOBHE CpETHEro OOIIero
o0pa3oBaHMs HA YIITYOJIEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-IEATEIbHOCTHBINA MOIXO/.

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yIbTaThl OCBOEHUS Kypca (PM3MKU Ha YTiyOJI€HHOM YpOBHE, B TOM YMCJe IPEIMETHbIE Pe3yIbTaThl O rofgaM o0yueHHUs;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma mo ¢u3uke MMeeT NMPUMEPHBIA XapakTep M MOXKET ObITh HCHOJIb30BaHA YUYUTENSIMH (PU3MKHU Ui COCTaBIEHUS CBOUX pabodnx
MIPOrPaMM.

IIporpamma mo (u3MKe HE CKOBBIBAa€T TBOPYECKYI0 HHHULMATHBY YUMTEJIEH M TNPEAOCTABISET BO3MOXKHOCTH ISl peau3alliil pa3IMyHbIX
METOJIMYECKUX MOIXO0JI0B K MPENOAaBaHUIO (PU3UKU Ha YIIIyOJEHHOM YpOBHE MPHU YCIOBUH COXPAaHEHUS 0053aTeIbHOM YacTH coiepKaHUsI Kypca.

dusnka Kak Hayka 0 Hanbosee OOLIMX 3aKOHAX MPUPOAbI, BHICTYNAs B KauecTBE y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKIaJ B
cUCTeMY 3HaHul 00 okpy»katouiem mupe. LIIKoapHbINH Kype PU3NKH — CHCTEMOOOPa3yIOLUi AJ1 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, TIOCKOJIBKY
¢bu3nyeckre 3aKOHbI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJIICHUH, H3ydaeMbIX XUMHEH, Ononorueit, puzndeckoil reorpagueit u actponomueit. McnonrszoBanue
Y aKTHBHOE NpUMeHeHue GU3NUYECKUX 3HAHUI ONpeNeanio XapakTep U OypHOe pa3BUTHE pa3HOOOPAa3HBIX TEXHOJOTHI B chepe SHEPreTUKU, TPAHCIIoPTa,
OCBOGHHS KOCMOCA, TOJY4YeHHs HOBBIX MAaTe€pHajoB C 3aJaHHBIMH CBoiicTBaMu. M3ydyeHue (QHU3MKHM BHOCHT OCHOBHOM BKJIad B (hopMupoBaHHE
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpa 00ydarouierocs, B GOpMUpOBaHHE YMEHUIN IPUMEHSATh Hay4HbII METOJ MO3HAHUS MIPU BBITOJIHEHUU UMHU yUEOHBIX
HCCIIE0OBAHUM.

B ocHoBy kypca (u3uKu Ha ypoBHE cpelHero oouiero oOpa3oBaHUs MOJOXKEH pAl UAEH, KOTOpble MOKHO paccMaTpuBaTh KaK MPUHLHUIIBI €ro
IIOCTPOEHHS.

Hoea uenocmnocmu. B cOOTBETCTBUM € HEW KypcC SIBJISIETCS JIOTMYECKH 3aBEpIIEHHBIM, OH COAEPKHUT MaTepuan M3 BCeX pas3esioB (pU3UKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.



Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (QU3NKH 0O0BeTUHEH BOKPYr (DU3MUYECKUX Teopuid. Bemymmm B Kypce sBisieTCs
(dhopMUpOBaHHE TIPEIICTABICHHUI O CTPYKTYPHBIX YPOBHSX MAaTEpPUH, BEIIECTBE U MOJIE.

Hoea cymanumapuszayuu. E€ peanusanus npeamnoiaraeT HCIOIb30BaHUE T'YMAHUTAPHOTO MOTEHIMANa (U3NYECKOM HAayKH, OCMBICIIEHUE CBSI3H
pa3BuTHs (PU3NKU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH M SKOJIOTHYECKUMHU MTPOOIeMaMHU.

Hoea npuxnaonoin nanpaenennocmu. Kypc pusuku yrinyOn€HHOTO YpOBHS IMPEANONAracT 3HAKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPUIOKEHUN HM3y4EeHHBIX TEOpHid W 3akoHOB. [Ipum 3TOM paccmaTpuBalOTCS Ha ypOBHE OOIIMX MPEACTABICHUNA W COBPEMEHHBIC
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoesn rxkonozuzayuu peamzyeTcs: TOCPEACTBOM BBEACHUS JIEMEHTOB COACPKAHMS, TOCBIIIEHHBIX YKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a Takke OOCYXIEHHS MpoOJieM palloOHaIbHOIO MPUPOJOMNOIL30BAHUS M IKOJIOTHMYECKOM
0€30IacHOCTH.

OcBoeHHE cojep)aHUS MPOrpaMMbI 10 (U3HKE JODKHO OBITh IMOCTPOSHO HA TPUHIUIIAX CHCTEMHO-ACATEeIbHOCTHOTO monaxona. s ¢usuku
peanu3anus 3TUX TPUHLHUIIOB 0a3upyeTcs Ha UCMOJIb30BAaHUU CaMOCTOSITENILHOTO JKCIIEPUMEHTAa KaK MOCTOSHHO AecTByromiero ¢akropa yueOHOTo
nporecca. Jns yrimyOnéHHOrO YpPOBHS — 3TO CHCTEMa CaMOCTOSATEIHHOTO YYCHHUYECKOTO JKCIIEPUMEHTA, BKIIOYAIOIICTO (PPOHTAIBHBIC yUYECHUYECKHEC
OTIBITHI MPU U3YYEHHH HOBOT'O MaTepHala, 1abopatopHble paboThl U paboThI MpakTukyMa. [Ipi ’TOM BO3MOKHBI /iBa criocoba peanu3anuu (puandaeckoro
MpaKTUKyMa. B mepBoM cirydae mpakTHKyM poBoAuTcs 6o B kKoHIe 10 u 11 kimaccoB, JInOo mocie MepBoro ¥ BTOPOTo MOTYTOANH B KaXJIOM U3 3THX
kiaccoB. Bropoit ciocod — 310 uHTerpanus padoT MpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX padOT, KOTOPbIE MPOBOAATCSA B MpOIECCe U3yUYEHUS pasnena
(remsbr). ITpm sToM TOX paboTaMM TPAKTHKYMa MOHUMACTCS CaAMOCTOSITEIBHOE HCCIEIOBAaHUE, KOTOPOE IMPOBOJTUTCS IO PYKOBOJICTBY CBEPHYTOTO,
00001mEnHOro BUa 6€3 MOIIaroBoi HHCTPYKIUH.

B mporpamMe 1o ¢u3uke cucTeMa YYCHUUYECKOTO 3KCIICPUMEHTa, Ta0OPATOPHBIX paboT M MPaKTUKyMa IMPEICTaBlIeHa eIUHBIM IepeuHeM. Beibop
TEMaTUKU N7 9TUX BUAOB YUYCHHMUECKUX MPAKTUYECKHX pabOT OCYHIECTBISETCS YYaCTHUKaMH 00pa3oBaTeNbHOTO IMpoliecca UCXOS U3 0COOCHHOCTEH
MOYPOYHOTO TJIAHWPOBAHUS U OCHaIIeHus kabuHeTa Gusuku. [Ipu s3ToM obecnieunBaeTcsi OBIaICHUE O0YUYAIOIIUMHUCS YMEHUSIMU TIPOBOJUTH MPSIMbIE U
KOCBEHHBIE U3MEpPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbioe BHUMaHuE yaensieTcsl peleHui0 pacyETHRIX U Ka4yeCTBEHHBIX 3a1a4. [Ipu 3ToM Ju1st pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISTFOTCS 3a71a4H C
SIBHO 33JIaHHOM U HESBHO 3aJaHHON (PM3MUYECKON MOJENbI0, MO3BOJISIONINE MPUMEHATh U3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjerna
Kypca, TaK M UWHTETPUPYS TNPUMEHEHUE 3HAHWW U3 pa3HbIX pa3aenoB. s KauecTBEHHBIX 3a7ady MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
o0BsICHEHHE/TIpe/ICKa3aHrne MPOTeKaHUsT (GU3NYECKUX SBJICHHUI M TPOIECCOB B OKpYKAIOIIEH XU3HHU, TpeOyrolue BbIOOpa (HU3HUECKON MOAeNH AJis
CUTYAIIH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY OOECHEUeHHI0 Yy4eOHOro mporecca Kype (U3MKH yrayOiaEHHOTO
YpOBHS HA YPOBHE CpeAHEro oOIIero oOpa30BaHMsI JODKEH H3y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOumHera. B kabuHeTe (PU3MKM TOJDKHO OBITh
HeoOxomuMoe TabopaTopHoe 000pyIOBaHUE ISl BHITIOMHEHUS YKa3aHHBIX B MTPOrpaMMe Mo (PU3HNKe YICHUUECKUX OIBITOB, J1a00paTOpHBIX paboT U padboT
MPaKTUKyMa, a TAKXKe IEMOHCTPAIIMOHHOE 000pY/I0BaHNE.

JlemoHCTpanoHHOE 00OpyaoBaHue (GOPMUPYETCS B COOTBETCTBHM C TPUHIIUIIOM MHUHHUMAJIHHOW JOCTATOUYHOCTH M OOECHEYMBAET MOCTAaHOBKY
MEPEYHCIICHHBIX B TporpaMme 1o (PU3MKE KIIOUEBBIX JEMOHCTpAIMi JUIsl WCCICIOBAHUS HM3y4aeMbIX SBJICHUW W TPOIIECCOB, AMIUPUUYECKUX U
(GyHIlaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHIA.



JlaGopaTopHoe 000pyIOBaHHME IJIs YYECHHUYCCKHUX MPAKTHUYECKUX padOT (GOpPMHUPYETCS B BUIE TEMAaTHUUECKHX KOMIUICKTOB W OOECIEYMBAETCS B
pacuére OIHOro0 KOMIUIEKTa Ha JBYX OOyyaromuxcs. Temarudyeckue KOMIUIEKTHI J1a0opaTopHOro OO0OpyIOBaHMSA JOJDKHBI OBITH IOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUHU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpU.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

(dbopMUpOBaHHE HMHTEpeca M CTPEMIICHHUS OOYyYaloUIMXCsi K HAyYHOMY H3YYEHHMIO IPUPOJIbI, PAa3BUTHE MX HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/I€ MM03HaHUs U (OPMUPOBAHKE HUCCIEA0BATEIHCKOTO OTHOIIECHUS K OKPY/KAIOIIUM SIBIICHUSIM;

(dopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHUS MaTepPUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMUpOBaHNE YMEHUI O0OBACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DPM3MUYECKUX 3HAHUM U HAyYHBIX J0KA3aTeIbCTB;

(dbopMupOBaHUE MTPEICTABICHUM O posid (PU3HUKH 711 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI;

pa3BHTHE MIPEICTABICHUA O BO3MOXKHBIX chepax Oymymieit mpodhecCHOHABHOM NeATeIbHOCTH, CBI3aHHBIX C (PU3UKOMU, TIOJITOTOBKA K JATbHEHUIIIEMY
00y4YEHUIO B 3TOM HaIPaBIICHUHU.

JlocTmKeHne 3TUX Iejeid 00ecreunBaeTCsl PeHIeHHeM CIEAYIONIMX 3aJad B IMPOILEcce M3y4eHHs Kypca (U3UKM HAa yPOBHE CPETHEro OO0IIero
o0Opa3zoBaHMS:

npuoOpeTeHne CUCTEMBbI 3HAHMKA 00 OOImMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIIOYAs MEXaHUKY, MOJIEKYISIpHYIO (DH3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMHupoBaHHE YMEHHU NMPUMEHATH TEOPETHUECKUE 3HAHUS U OOBSICHEHHS (U3NYECKUX SBICHUW B MPUPOJE W IS MPHHATHS MPAKTHYECKUX
pelieHrid B TOBCEITHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEUICHUS PA3IUYHBIX 33/1a4 C SIBHO 33JaHHOW (U3NYECKON MOJENbI0, 3aj1a4, MOIPa3yMeBaIOIINX CAMOCTOSITEIbHOE CO3aHne
¢bu3nveckoil Mosient, aleKBaTHON yCIOBUAM 33/1a4M, B TOM YHCIIE 337]a4 MHKEHEPHOT0 XapaKTepa;

MOHUMaHKe (HU3NYECKUX OCHOB W MPUHIIMIIOB JEHCTBHS TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHYECKUX IPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METO/IaMU CaMOCTOSATENBHOTO TUIAHUPOBAHUS M TPOBEICHHS (PU3NUYECKUX IKCIIEPUMEHTOB, aHAIM3a M MHTEpIpeTannu uHpopMaimm,
OIIpEEIEHUS JOCTOBEPHOCTH MOJIyUEHHOT'O PE3YJIbTATa;

CO3/IaHHE YCIIOBHM JUIsl pa3BUTHSI YMEHHI MPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOH A€ATEIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCHOHANBHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOH.

B cootBerctBun ¢ tpedoBanuamMu ®I'OC COO yriyOnéHHbl ypoBeHb M3ydeHUsl yueOHoro mpeamera «@Du3uka» Ha ypOBHE CPEIHEro OOILEero
00pa3oBaHMs BEIOUPAETCS 00YUAIOIUMHUCS, TUIAHUPYIOLUMHU MTPOAOKEHHEe 00pa30BaHus MO CIEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQHIIS.

Ha u3ydenue ¢pusuku (yrinyOn€HHBIN ypoBEHB) Ha YpOBHE cpeaHero oduiero oopasosanus otBoautcs 340 yacos: B 10 kiacce — 170 vacoB (5 yacos
B Henenmo), B 11 kimacce — 170 gacoB (5 yacoB B HEJEINIO).

[Ipennaraemslii B mporpamme 1o ¢u3uKe MepevyeHb JabopaTOpHBIX U MPAKTHUYECKUX PAOOT SBIISAETCS PEKOMEHJOBAHHBIM, YUUTENb JI€IaeT BHIOOD
MIPOBE/ICHUS JTAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIMBUIYAJIBHBIX 0COOEHHOCTEH 00yJaroIIXCs.



COIEPKAHUE OBYUYEHUA

10 KJIACC

Pa3zpnen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

®dusnka — pyHIaMEeHTaNbHas HayKa o mpupoje. HayuHslil MeToa Mo3HaHUS U METOBI HCCIaeI0BaHMs (PU3HMUECKUX SBICHUM.

DKCHEepUMEHT U TEOpHUs B Ipoliecce Mo3HaHUs npupoabl. HabnroneHue u s3kcrepuMeHT B (pusuke.

Crnioco6b1 n3mMepeHust pU3MUecKuX BeIHUUH (aHAIOTOBbIE U IU(POBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemHocT n3Mepenuii pu3ndecKux BeIUYHH (aOCOMOTHAS U OTHOCHUTENIbHAS).

MonenupoBanue GU3NYECKUX SBICHUM U MPOLIECCOB (MaTepUalibHasl TOUKa, A0COJIFOTHO TBEPIOE TEJO, UealIbHAs KUAKOCTb, UCAIbHBIN ra3,
TOYeUHBIN 3apsn). [ umoreza. Pu3ndeckuit 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH. Du3nuecKast TeOpHs.

Ponp 1 mecTo pusuku B hopMupoBaHNM COBPEMEHHOW HAYYHOW KApPTUHBI MUPA, B IPAKTHUECKOHN JAEITETbHOCTH JTIOACH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

N3mepenne cuiibl TOKa M HAPSDKEHUS B 1IEMU TIOCTOSIHHOTO TOKA MPH MOMOIIY aHAJIOTOBBIX U MU(POBBIX H3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1 pOoBOH TabopaTopueit o ¢pusuke. [Ipumepsr n3mepenus: GU3MUECKUX BEIMYUH TIPH MTOMOIIY KOMIBIOTEPHBIX JaTIUKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe apuxeHrne. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHMs. CucTeMa OTcuéra.

[Ipsimas 1 oOpaTHas 3ajaul MEXaHUKU.

Panuyc-BekTOp MaTepuanbHOM TOUYKH, €ro MPOEKIIMH Ha OCU CUCTEMBI KOOpaAnHAT. TpaekTopus.

[Tepememenue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MAaTEPHAIbHON TOUYKH, UX MPOEKIIMH HA OCH CUCTEMBI
koopauHat. ClIoXKeHue epeMenIeHUui U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKEHNE. 3aBUCUMOCTh KOOPANHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUAIIbHONW TOUKHU
OT BPEMEHH U UX TPaPUKH.

CBoOoHOE majeHue. Y CKOpeHrne cBOOOJHOro najeHus. J[BukeHue Tena, OpOIIEHHOIO MOJ YIVIOM K FOPU30HTY. 3aBUCHMOCTbh KOOPAMHAT,
CKOPOCTH M YCKOPEHHUS MaTepUAIbHON TOUKH OT BPEMEHH U UX IpapuKu.

KpuBonuHueiiHoe nBrkeHue. J[BUKEHHE MaTepuajJbHOM TOYKHM IO OKPYKHOCTH. YTIIOBas M JIMHEWHas ckopocTh. Ilepmox u wacrora
oOpatenusi. LlenTpoctpeMutenbHOe (HOpMaJIbHOE), KacaTeabHOE (TaHT€HLIMAIBHOE) U MOJHOE YCKOPEHUE MaTepUualbHONU TOUKH.

TexHU4ecKkue yCTpPOWCTBA W TEXHOJOTMYECKHE MPOLIECChl: CHUAOMETP, IBH)KEHHE CHApSJOB, LEMHbIE, LIECTEPEHYATHIE M PEMEHHBIC
nepeaadu, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopaenb cuctembl 0TCUETA, MILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTUK IBUIKECHHUS.

CrocoOsI McciieJOBAHUS IBUKECHUI.

Nnnroctpanus npeAebHOro Nepexoa U U3MEpEHNE MITrHOBEHHOM CKOPOCTH.



IIpeo6pa3oBaHye IBUKEHUN C UCIIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO31yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBmxenus tena, OpOIICHHOTO MO/ YTIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Hamnpagnenue ckopocTH pH IBH>)KEHUH O OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TpaeKTOpUd, CKOPOCTEHN IBUKEHUS OJHOIO U TOTO XK€ Teja B pa3HbIX CUCTEMax OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopnwie pabomot, npaKmMuKym.

N3yueHne HepaBHOMEPHOTO JBUKEHHUS C LIEIIBIO ONPEICICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenue ycKopeHusl U NPSMOIMHENHOM PABHOYCKOPEHHOM JBHYKEHHUH 110 HAKIIOHHOM IIJIOCKOCTH.

NccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHHH.

N3mepenune yckopeHusi CBOOOTHOTO NaieHNs (PEKOMEHIOBAHO HUCIIOJIb30BaHKe U(PPOBOit TabopaTopun).

N3ydyenne nBmkeHHs Tena, OPOIIEHHOTO TOPWM3OHTANBHO. [IpoBepka THIOTE3bI O MPSIMON MPOMOPIUOHATBEHOW 3aBUCHMOCTH MEXIY
JAJBHOCTHIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEa.

N3yueHue NBUKEHHUS Tella [0 OKPYKHOCTHU C IOCTOSHHOW 110 MOIYJIK CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH MEPHO/Ia OOpaIIeH!sT KOHHYECKOTO MasiTHUKA OT €T0 IapaMeTpOoB.

Tema 2. /[lunamuka.

IlepBbiii 3akoH Hberorona. MHepuuansHble cuctembl orcuéra. [IpmHuun otHocutensHOCTH ['anunes. HenHepumanbHble cHCTEMBI OTCYETA
(ompeneneHue, npuMepsI).

Macca tena. Cuna. [IpyHumn cyneprno3uuuu Cuil.

Bropoii 3akoH HproTOHA /U151 MaTepranibHON TOUYKHU.

Tperuii 3akoH HproTOHA 111 MaTEpUAIBbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTALIMOHHON 1 HHEPTHON MaCCHI.

Cuna TsoKkecTd. 3aBUCHMOCTH YCKOPEHHsI CBOOOJIHOTO TMAJIEHUSI OT BBICOTHI HAaJl TTOBEPXHOCTHIO IJIAHETHI M OT reorpaduyecKoil IIHUPOTHI.
JIBmkeHre HeOSCHBIX TeJ M X CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBrxynierocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs! CKOJIbKEHUs U cuiia TpeHus nokos. Koadduument tpenus. Cunna conpoTUBICHUS IPU IBUKEHUU
TeJa B KUJAKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUSI.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHrn4ecKkue yCTpONUCTBA U TEXHOJIOIMYECKUE MTPOLIECCHI: MOAIINITHUKN, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGroneHve ABM>KeHHSI T B HHEPITUATBHBIX 1 HEMHEPITMAIBHBIX CHCTEMAaX OTCUETA.

IIpuHIHAII OTHOCUTEIBHOCTH.

Kadenne nByx HUIMHAPOB WJIM IIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOJAECHUCTBYIOUIEH NPHIJIOKEHHBIX K TEIIy CHJI C IMPOU3BEIACHUEM MAacCChl TE€Jla Ha €r0 YCKOPEHUE B MHEPLUAIBHOM CHUCTEME
OTcuérTa.



PaBeHCTBO CuIl, BO3HUKAIOUIUX B pe3yJIbTaTe B3aUMOJICHCTBUSA TEIl.

H3mepenne Macc 1o B3auMOJIEMCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NMOABEME U NTAJACHUU.

IleHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHHUS MTOKOS, KAUEHHSI U CKOJIbKEHHUSL.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, nPAKMUKyM.

N3mepenue paBHOAECHCTBYIOIIEH CUIT TP IBUKEHUHU OpyCKa MO HAKJIOHHOM IIOCKOCTH.

IIpoBepka runoressl 0 HE3aBUCUMOCTH BPEMEHM JIBUYKEHUS OpyCKa MO HAKJIOHHOW IJIOCKOCTH HA 3a/laHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIKX B IIPY>KMHE U PE3UHOBOM 00pasLie, OT ux AehopMaluu.

N3y4enne nBrKEHUSI CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTOHN Yepe3 JIETKUA OJI0K.

N3mepenne ko3 duirenTa TpeHus Mo BeJInunHe yrioBoro kodddurmenta 3asucumocta F,,(N).

HccnenoBanue npmkeHns Opycka 1Mo HAKIOHHOM MJIOCKOCTH C TIEPEMEHHBIM KOd(DPHUIIMEHTOM TpeHUsI.

N3yueHue nBUKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpnoe Teno. IlocTynaTenbHoe M BpalaTelbHOE ABMXKEHHE TBEPAOro Tesna. MOMEHT CUJIbl OTHOCHTEIBHO OCH BpALLIEHUS.
[Tneuo cunel. CrioxkeHHe cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHsI TBEPIOIO Tea.

VYcroliuuBoe, HeyCTOMYNBOE, Oe3pa3IMuHOEe paBHOBECHE.

TexHnueckne yCTpoMCTBAa U TEXHOJIOTMYECKHUE MTPOLECCHI: KPOHIITENH, CTPOUTEIBHBIA KPaH, PEIIETYAThIE KOHCTPYKIIUU.

Hemoncmpayuu.

YcnoBust paBHOBECHSI.

Bune! paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, nPAKMUKYM.

NccnenoBanue yciioBHil paBHOBECHS TBEPAOIO TEJIA, UMEIOIIETO OCh BPAILICHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U paCYET CUII YIIPYTOCTH.

N3yuyeHne ycTOMYUBOCTH TBEPIOIO TEJa, UMEIOIIErO IUIOIA/lb OIIOPBI.

Tema 4. 3akonvl coxpanenus é mexanuke.

NmMnynsc MaTepuanbHONW TOYKH, CUCTEMbI MaTepUaIbHbIX TOUeK. LIeHTp Macc cucTeMbl MaTepUalIbHBIX TOYEK. Teopema O IBHKEHHH LEHTpa
Macc.

NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa Tella.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHUKEHIUE.

MomeHT uMItysbca MaTepUaIbHON TOUKH. [IpencTaBienye 0 CoOXxpaHEHM MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJAX.

PaGora cuibl Ha MajloM ¥ Ha KOHEYHOM NepeMeneHuu. ['paduueckoe npeacraBieHre padoThl CUIIBI.



MonHoCTh CYIIEL.

Kunernueckast sHeprust MaTepuanbHON Touku. Teopema 00 H3MEHEHUN KHHETHYECKOW YHEPTUU MaTePUAIBHON TOUYKH.

[loTenumnansHpie W HEMOTEHIMANbHBIE CWibl. lloTeHnmanbHas sHeprus. [loTeHIManbHas SHEPrus ynpyro AeQOPMUPOBAHHON MPY>KUHBI.
[TorenumaneHas sHEprus Tena B OAHOPOJHOM I'PaBUTALMOHHOM Iose. [loTeHnumanpHas sHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOAHOTO LIapa
(BHYTpH 1 BHE mapa). Bropas kocmMudeckasi CKOpOCThb. TpEeThsi KOCMHYECKasi CKOPOCTb.

CBs13p pa0OTHl HEMOTEHLUATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPIHH CUCTEMBI Te. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPIHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyum 11 naeanbHOM )KUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUs MEXaHUYECKOU dJHEPIUH.

TexHuueckue ycTpoilcTBa U TEXHOJOTHYECKHUE MPOIECCHI: IBUKEHHE PAKeT, BOJOMET, KOMEP, MPYKUHHBIM MUCTOJIET, TUPOCKON, (UrypHoe
KaTaHUe Ha KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE IBHKEHHE.

H3mepenre MOIHOCTH CHJIBI.

N3menenne sHeprum Tenna mpyu COBEPIICHUU PaOOTHI.

B3anMHblIe IpeBpalieHuss KWHETUYECKOM U MOTEHIIMAIBHON SHEPIUi IPU JIEHCTBUM HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu rnpu cBOOOIHOM MaICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie pabomul, nPAKMUKyM.

N3mepenue umitysbca Tena o TOpMO3HOMY Iy TH.

N3mepenune CHITbl TATH, CKOPOCTH MOJEIN AJIEKTPOMOOUIIS M MOIITHOCTH CHJTBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanme coxpaHeHHs UMITYJIbCA MIPHU YIIPYTOM B3aUMOJCUCTBUH.

N3mMepenne KWNHETUYECKON YHEPTUH Tea IO TOPMO3HOMY ITyTH.

CpaBHeHUE N3MEHEHUS TOTCHIIMAIBLHOW YHEPTUH MPYKUHBI C paOOTOM CHITBI TPEHUSI.

Onpenenenne padOThI CUIIbI TPEHUS MIPU IBHIKEHUH TeJla 10 HAKIIOHHOM MJIOCKOCTH.

Pasnen 3. MosekyasipHasi pu3nKa U TePMOJANHAMHKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopul.

OcHoBHBIE TOJIOKEHUSI MOJeKyIsgpHO-kKuHeTHnueckoi Teopun (MKT), ux ombsitHoe oOocHoBanue. [quddysusa. bpoyHoBckoe naBuxkeHHeE.
XapakTep IBIKEHUS U B3aUMOJICHCTBHUS YaCTHI] BeniecTBa. Moaenu CTpOeHUS ra30B, )KUIKOCTEH U TBEPABIX Tel U 00BICHEHUE CBOMCTB BEIIECTBA
Ha OCHOBE 3THUX MoJjieneil. Macca u pazMepsl Mosiekya (atomoB). Konnuectso Bemectsa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. TemnepaTypa u ciocoOsl e€ usmepenus. lllkana remnepatyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJEKYJSPHO-KMHETUYECKOW TEOPHM: YACTHIIBl Ta3a JBUKYTCS XAOTHUYECKH M HE B3aUMOJCHUCTBYIOT JAPYr C
TPYTOM.



l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AGconmoTHas Temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbToHa.
N3omponeccel B MacalbHOM Tra3e ¢ MOCTOSHHBIM KOJMYECTBOM BeIlecTBa. | paduueckoe NpeacTaBICHHE H30IMPOLECCOB: H30TEPMa, M30X0pa,
n3obapa.

CBsi3p MEXKIy NTaBIICHUEM U CPEIHEN KMHETHYECKOW DHEPIHeH MOCTYNaTeIbHOrO TEIUIOBOTO JABMYKCHHS MOJIEKYJI HI€aIbHOTO Ta3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UACATBHOTO Ta3a).

CBs13p  aOCOJIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpEIHEH KHHETUYECKOM S3HEpPruei MOCTyNaTEeIbHOIO TEIUIOBOTO
JBUKEHUS €€ YaCTHIL.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTMUECKHE MTPOLIECCHI: TEPMOMETP, OAPOMETP, MOITYUYEHHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS YaCTULL BELIECTBA.

Mopaenb OpOyHOBCKOTO JIBUKCHUS.

Buneoponuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JIBHKEHUS.

Huddy3us KUAKOCTEH.

Mogaens onbita ITepHa.

[IputsxkeHne MoJeKyin.

Monenu KpUCTaUIMYECKUX PEeIIETOK.

HaGuronenue u uccnegoBaHue U30MpoLeccoB.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie pabomul, nPAKMUKyM.

HccnenoBanue nporiecca yCTaHOBJIEHUS TEIUIOBOTO PaBHOBECHUS MIPH TEIJIO0OMEHE MEKY ropsiueil U X0J0IHOM BOJOM.

N3ydenne n3orepMudeckoro mpoiecca (peKOMEHI0BaHO UCTIONb30BaHue U POBOH JTabopaTOpun).

N3ydenne n30X0pHOro mporuecca.

Nzyyenne n3ob6apHOTO Mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbi.

Tepmoaunamuueckas (T/]) cucrema. 3ajaHue BHEIIHUX YCIOBHM JUIsl TEPMOJUHAMUYECKOW CUCTEMBbl. BHelIHNE U BHYTpEHHUE NTapaMeTpBhl.
[TapaMeTpsl TEpPMOAMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUECHUS BEJIMYUH, ONHUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hauano repmoanHamMuky. CaMONpon3BOJIbHAs pelaKkcalns TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopaenp uaeanbHOro raza B TEpMOJMHAMUKE — CUCTEMA YpaBHEHM: ypaBHeHUe MeHeneeBa—Knaneilpona u BelpakeHHUE Il BHYTPEHHEU
SHEpPruu. Y CIOBUS MPUMEHUMOCTH 3TOM MOJENH: HU3KAash KOHIIEHTPALUS YacTHI], BBICOKHE TeMIlepaTypbl. BelpakeHue ajis BHYTPEHHEW SHEPrUu
OJIHOATOMHOTO UJ€abHOTrO Ia3a.

KBasucrarnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas paboTa B TepMoIMHaMuKe. Beraucnenue paboTel mo rpaduky mporecca Ha pV-auarpamme.

Termmonepenaya kak crocod W3MEHEHHsS BHYTPEHHEW HSHEPTUU TEPMOJAMHAMHYECKON cHCTeMBI 0Oe3 coBepiieHus paboTel. KoHBekws,
TEIJIONPOBOJHOCTh, U3JTy4YECHHUE.



KomnuectBo Temnotel. TemnoémkocTs Tena. YaenbHas U MOJIApHAs TEIIOEMKOCTH BEILIECTBA. YpaBHeHHe Maliepa. YenbHas TerwioTa
cropanus ToruiBa. Pacu€r konuvecTBa TEIIOTHI npu Temtonepenayde. [lonstue 06 aqnadbatHom mporecce.

[lepBbIii 3akOH TepMOIMHAMHUKUA. BHyTpeHHss 3Heprus. KommuecTBo TEIuioThl M paboTa Kak Mepbl M3MEHEHUsS BHYTPEHHEH SHEpPruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoil 3ak0H TepMOAMHAMHMKHU /JIsI PABHOBECHBIX IPOILIECCOB: YEpE3 3a/JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJMHAMMYECKON CHUCTEMBI
MPOXOJUT CIMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

Bropoil 3akoH TepMOIMHAMHMKHK JJIsi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXHO TEpenaTh TEIUIOTYy OT OoJiee XOJOJHOro Teina K OoJiee
Harperomy 0e3 komneHcamnuu (Kinaysuyc). HeoOpatuMocTh MpUpOIHBIX TPOIECCOB.

[Tpunnune! gerictBus TerioBbix MammH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. Hukn Kapno.

DKOJIOTMYECKHE ACTIEKThI UCTI0JIb30BAHUS TEIIOBBIX JABUTaTesie. TermnoBoe 3arps3HEeHUE OKPY KatoIe Cpeibl.

TexHUYeCKrne YCTPOMCTBA M TEXHOJOTHYECKUE MPOIECCHI: XOJIOIUIBHUK, KOHIUITMOHED, AU3CIbHBIN U KapOIOpaTOPHBIN JIBUTATEIH, ITapOBas
TypOMHA, TOJYyYeHHE CBEPXHHU3KHX TEMIIEPATyp, YTHIM3AMMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIUIOBOTO HACOCa, YTHUIIU3AIUS
OMOOPraHNYECKOT0 TOTUIMBA TSI BBIPAOOTKHU «TETIJIOBOW» M AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue temrepaTypbl Ipu aainabaTuuecKoM paclIupeHuu.

Bozayuinoe oruuso.

CpaBHeHHE YJIEIbHBIX TEIIIOEMKOCTEN BEIECTB.

CnocoObl U3MEHEHUs BHYTPEHHEN YHEPTUH.

HccnenoBanue annabaTHOTO mporiecca.

KomnbroTepHbie MOIEIN TEIJIOBBIX ABUTATEIICH.

Yuenuueckuii 3xcnepumenm, nadopamopnwie pabomoi, npaKmuKym.

N3mepenue yeapHON TEIUIOEMKOCTH.

HccnenoBanue npoliecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annabaTHOrO mpoiecca.

N3ydenue B3auMOCBA3M SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPbl KUTIEHUS KUJIKOCTEH.

Tema 3. Azpecammnvie cocmoanus eewyecmea. Pazosvie nepexoobwl.

[TapoobpazoBanue u koHaeHcauus. Mcnapenue u kurnenue. Y iejabHas TeIioTa napooopa3oBaHusl.

Haceiennpie 1 HeHachllleHHbIE mapbl. KauecTBeHHAasi 3aBUCHMMOCTh IUIOTHOCTH M JIaBJICHMSI HACBIIIEHHOTO Mapa OT TeMIepaTyphl, HX
HE3aBHCHMOCTh OT 00hEMa HACBIIIICHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JIaBJICHUS B )KUIKOCTH.

BrnaxxHocTh Bo3yxa. AOCONIOTHASI M OTHOCUTEIbHAS BIIAYKHOCTb.

Teépnoe Temo. Kpucramnmueckue u amopdHbIe Teaa. AHH30TPONHUS CBONCTB KpUCTAIIOB. [l1aBnenne n Kpuctaimu3anus. Y JelibHas TeryioTa
rwiaBneHust. Cyomumanus.

Hedopmaruu tBEpaOTO Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra. [penen ynpyrux nedopmanuii.



TermoBoe pacmupeHne KUAKOCTEH W TBEPIBIX Tell, 00ObEMHOE M JIMHEWHOE pacHIMpeHue. AHTapMOHU3M TETUIOBBIX KOJICOAHWI YacTHII
BEIIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS TeJ (Ha KAYECTBEHHOM yYPOBHE).

[IpeoGpazoBanue sHepruu B (ha30BBIX MEpexoaax.

YpaBHEHHE TEIIOBOTO OaylaHca.

[ToBepxHocTHOEe HatspkeHHEe. KoaddumumeHT moBepXxHOCTHOrO HaTshKeHUs. Kanmuiuisipaele siBiaeHWs. JlaBneHue 107 HWCKPUBJIEHHOU
MOBEPXHOCTHIO xkuAKocTH. Dopmyna Jlannaca.

TexHu4ecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: KUJIKUE KPUCTAILIbI, COBPEMEHHbIE MATEpHAJIbI.

Hemoncmpayuu.

TenoBoe pacuiupeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHMKEHHOM JIaBJICHUU.

N3Mepenne cuibl HOBEPXHOCTHOIO HATSKEHMUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMU.

CwmauuBanue.

Kanunnsipuelie siBieHus.

Mopenu HeHbIOTOHOBCKOM KHUIKOCTH.

Cnioco0Obl U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTAIUIMYECKOTO BEILIECTBRA.

Buasl nedopmariuii.

Hab6monenne Manbix aedopmartui.

Yuenuueckuit s3xcnepumenm, nadopamophule padomaol, nPAKMUKYM.

N3ydenne 3akOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne ynenpHON TEMIOTHI IUIABICHUS JIbJIA.

N3ydeHne CBONCTB HACBIILEHHBIX I1APOB.

N3mepenune abCcoMOTHON BIIAXKHOCTH BO3/IyXa U OIIEHKA MacChl ITapOB B MTOMEIICHUH.

N3mepenue kordduirieHTa NOBEPXHOCTHOTO HATSYKEHUS.

Nsmepenne monynsa FOura.

UccnenoBanue 3aBucUMOCTH AedopMaIiii pe3nHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHJIBI.

Paznen 4. DnexkTpoanHammka.

Tema 1. dnekmpuueckoe none.

OnekTpuzanus Ten U e€ NpOsABICHMS. OIEKTpuueckuil 3apsan. [IBa Buaa »yeKTpUUecKuxX 3apAnoB. [IpoBOAHMKH, IUPIEKTPUKH U
MOJIYTIPOBOIHUKHU. DJIEMEHTAPHBIHN 3JIEKTPUUECKUH 3aps/l. 3aKOH COXPaHEHUs AIEKTPUUYECKOTO 3aps/ia.

B3aunmopeiictue 3apsiioB. Todyeunslie 3apsabl. 3akoH KyoHa.

DnekTpuyeckoe noiie. Ero geicTBue Ha 3JEKTPUUYECKHUE 3aPsIbl.

Hanpspk€anocTs anextpudeckoro nosst. [IpoOuslii 3apsan. JInHun HanpsKEHHOCTH AIEKTPUYECKOTo 1odist. OTHOPOHOE ANEKTPUUYECKOE TI0JIE.



[ToTeHManbHOCTh  BJIEKTPOCTATUYECKOrO0 MoJs. Pa3HOCTh MOTEeHUManoB U HanpsbkeHwe. [loTeHImanbHast »HeEprus 3apsjga B
anekTpocratuueckoM mnoje. IloTeHmuman snektpoctatudyeckoro monis. CBs3b HANpsHKEHHOCTH IMOJISI M Pa3sHOCTH  MOTEHLMAIOB  JUIS
AIEKTPOCTATHYECKOTO TOJIs (KaK OAHOPOIHOTO, TAK M HEOTHOPOIHOTO).

[IpuHUMI cynepno3uuny 3AEKTPUIECKUX MTOJIEH.

[Tone toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepshl. [lone paBHOMEpHO 3apsoKeHHOro mo 00béMy mapa. [lojme paBHOMEPHO
3apsKEHHOU O0eCKOHEeUHOH TuiockocT. KapTuHbl TMHUN HAPSKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM T0JIE. Y CJIOBUE PABHOBECHUS 3apsiI0B.

JIMDNEeKTPUKU B 3JIEKTPOCTATUYECKOM ToJie. JlurneKkTpruieckas NpoOHUIIaeMOCTh BEIECTBA.

Konnencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TIIOCKOT0 KOHAEHCATOpa.

[TapannensHoe coenHeHUe KOHAeHCATOPOB. [locienoBarenbHoe coeIMHEHUE KOHIEHCATOPOB.

DHeprusi 3apsyKEHHOr0 KOHJIEHCATOpa.

JIBrMKeHue 3apsyKEHHOM YaCTHUIIbI B OJHOPOJHOM JIEKTPUYECKOM I10JIE.

TexHUYeCKME YCTpPOWCTBA W TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, 3JEKTPOMETpP, JJIEKTPOCTATUYECKass 3allluTa, 3a3eMIICHUE
AIEKTPONpUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne ['paada.

Hemoncmpayuu.

Y CTpoUCTBO U MPUHLIMI JEHCTBHS 3JIEKTPOMETPA.

DIEeKTPUUYECKOE ToJIe 3apsHKEHHBIX IAPUKOB.

DIEKTPUUYECKOE TOJIE IBYX 3apPsKEHHBIX MJIACTHH.

Mopgaensb anekTpocTaTudeckoro reueparopa (Baun ne ['paada).

[IpoBOHHKH B 3IIEKTPUYECKOM TIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTA.

Y CTpOMCTBO U ACUCTBUE KOHAECHCATOPA IMTOCTOSIHHON U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJIGHCATOpa OT IUIOWAAM IUIACTUH, PACCTOSAHMS MEXAYy HUMU M JUAJIEKTPUUYECKOU
MIPOHUIIAEMOCTH.

OHeprus AMEKTPUUECKOTO MOJISI 3apPSKEHHOTO KOHJIEHCATOPA.

3apszKa U pa3psiika KOHIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmMuKym.

OueHka cui B3aUMOAECHCTBUS 3apsiKEHHBIX TEI.

Habronenne mpeBpaiieHus: JHEPTUH 3apsHKEHHOTO KOHJICHCATOpA B YHEPTHIO U3TYyUSHHS CBETOIMO/A.

N3yuenue npoTekaHus TOKa B IIENH, COJIEpKaIllel KOHAEHCaTop.

Pacnipenenenue pa3HOCTH NOTEHIIMAIOB (HAMPSYKEHUS ) IIPU MTOCJIEI0BATEIbHOM COCIMHEHUN KOHAEHCATOPOB.

UccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmosannwiii 31eKmpuyecKuii mok.

Cuina toka. [1ocTosiHHBIN TOK.

VYcnoBus cylecTBOBaHUs TOCTOSHHOTO 3JIeKTpudecKkoro Toka. Mcrounuku Toka. Hanpsokenne U n O/1C E.



3akon OMa Jij1s yyacTka Ienu.

DIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTb COIPOTUBIIEHUSI OJHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI U TUIOLIAAN [TONEPEUYHOIO CEUCHHU .
VY nenpHOE CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarensHOE, MapalIeabHOE, CMELMIAHHOE COEAUHEHME IIPOBOJHMUKOB. Pacu€r pa3BeTBIEHHBIX JIEKTpuuyeckux neneu. [Ipasuia
Kupxroda.

PaGora sanekTpuyeckoro Toka. 3akos [[xoyms—Jlenna.

MoIIHOCTb 3JIEKTPUUECKOIr0 ToKa. TernaoBast MOIIHOCTh, BbIIEIsIEMas Ha PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTHUBICHHE MCTOYHMKA TOKa. 3akoH Oma JJid MOJHOW (3aMKHYTOM) 3JIEKTpUYECKOM 1enu. MoIHOCTh UCTOYHHKA
ToKa. KopoTkoe 3ambIKaHUE.

Konzgencarop B 1iernu nocToSHHOTO TOKA.

TexHnueckne yCTpoMCTBa U TEXHOJIOTMYECKHUE ITPOLECCHI: AMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK IIEKTPUIECKON JHEPTUH.

Hemoncmpayuu.

N3mepenune cuiibl TOKa U HAIIPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIPSDKEHUS U1l pE3UCTOPA, JIAMIIbl HAKAJIUBAHUS U CBETOUO/A.

3aBUCUMOCTb CONTPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IIOLIAJAH MONEPEYHOTO CEYEHUSI U MaTepHaa.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONPOTHUBIICHUS MTPU MOCTOSIHHOM HaIPSKEHUU.

[Ipsimoe n3mepenue 3/1C. KopoTkoe 3aMbIkaHUE rajbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnioco0bl coeMHEHUsI UICTOYHUKOB ToKa, DJ]C Garapei.

NccnenoBanue pasHOCTH MOTEHUIMATIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, nPAKMUKyM.

HccnenoBanue cMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue y1enbHOro CONpPOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSDKEHUS IS JTAMITbl HAKAJIUBAHUSL.

YBenudeHue npenena u3MEpEeHns aMIepMeTpa (BOJIbTMETPA).

N3mepenune 3/1C 1 BHYTpPEHHETO CONPOTUBIIEHUS HCTOYHHMKA TOKA.

Nccnenoanue 3aBucumocty 3/]C raapBaHMYECKOro 3JIEMEHTa OT BPEMEHH IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIIMATIOB MEXK/Y IIOJIFOCAMU MUCTOYHHMKA TOKA OT CHJIBI TOKA B LEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckas MPOBOJMMOCTh PA3JUYHBIX BEIIECTB. DJIEKTPOHHAs MPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBHCHUMOCTb COINPOTHUBIICHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKHil TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[MomynpoBoaauku. CoOCTBEHHAs M PUMECHAs TPOBOAMMOCTh TOTYPOBOIHUKOB. CBoicTBa p—N-tiepexoaa. [1omynpoBoIHUKOBBIE TIPUOOPHI.

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX. DIEKTPOJUTUYECKAS] TUCCOLUALIMS. DIEKTPOIn3. 3aKkoHbl Dapasest s AIEKTPoJIn3a.



OnexTpuueckuii TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATEIbHBIA Pa3psil. Pa3nuuHbIe THUIIBI CAMOCTOATENBHOIO paspsjaa. MonHus.
IIna3zma.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psAaHBbIC JAMIIbI, AJIEKTPOHHO-JIydeBas TpyOKa, MOIYIPOBOJHUKOBBIC
puOOPHI: AUO, TPAH3UCTOP, POTOAUOM, CBETOAMNO/, TATbBaHUKA, paUHUPOBAHNE ME/IM, BHITJIABKA aTFOMUHUSA, DJIIEKTPOHHAS MUKPOCKOTIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUSI METANIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTD 3IEKTPOIUTOB.

3akoHsl tekTposnza Dapanes.

NckpoBoii pa3psa U MPOBOJAUMOCTb BO31yXa.

CpaBHeHuE NPOBOAUMOCTH METAJUIOB U MOJYIPOBOJIHUKOB.

OmHOCTOPOHHSISI MPOBOAUMOCTH IHOAA.

Yuenuueckuii sxkcnepumenm, nabopamopnsvie pabomeul, nPAKMUKyM.

Hab6monenue snexrpoimnsa.

N3mepenue 3apsaa 0THOBAJIEGHTHOT'O MOHA.

UccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOAA.

Du3uYeCKUN NPAKTUKYM.

CriocoObl U3MepeHUsT PU3NYECKUX BEIMYMH C MCIOJBb30BAHMEM aHAJOTOBBIX M LU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX cUCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIE TOTPEIIHOCTH U3MEpeHU pusnueckux BeauuuH. OLeHKa rpaHull HOTrPEeIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHH, WCCICNOBAHUN 3aBHCUMOCTEH (PU3MYECKMX BEITUYHH, MPOBEPKA MPEATIOKEHHBIX THIOTE3 (BHIOOp W3
paboT, ONMMCAaHHBIX B TEMAaTHUECKUX pa3jienax «YYeHUYECKUN IKCIIEPUMEHT, JJa00paTOPHBIE PAOOTHI, TPAKTUKYM).

MesknpeaMeTHble CBSI3H.

Nzyyenne kypca usuku yrmyOnéHHOTO ypoBHS B 10 Kilacce OCYyIIECTBISETCS C y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3EH C
KypcaM# MaTeMaTHUKH, OMOJIOTUHU, XUMHUH, TeoTpaduil ¥ TEXHOJIOTHH.

Mesicnpeomemmnsvie nonamus, céA3aAHHbIE C UYUECHUEM MEMO0068 HAYYHO20 NO3ZHAHUA: SBICHUE, HAYYHbINH (PaKT, runoresa, puanyeckas
BEJIMYMHA, 3aKOH, TEOpUs, HAONIOJEHHE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, W3MEpPEHHUE, IMOTPEIIHOCTH H3MEpPEHUM, H3MEpUTEIIbHbIE
npuOopsl, HUPpoBas sadbopaTopusi.

Mamemamuxka: pemieHue cucteMbl ypaBHeHui. Jluneitnas gynkuus, napadona, runepooia, ux rpaduku u cBoiictsa. TpuroHoMeTpruueckue
(YHKIIUU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIAECTBO. BEKTOpHI M HMX MPOEKIMU HA OCH KOOpIWHAT,
CJIO’KEHHE BEKTOPOB.

Buonozus: mexannueckoe IBWKEHUE B JKUBOW mpuponae, muddysus, ocMoc, TEMI00OMEH KHBBIX OPTaHU3MOB, TEIJIOBOE 3arps3HEHHE
OKPYKArOIIeH Cpenbl, YTHIH3aIs OMOOPTaHMYECKOTO TOIUIMBA JJISi BHIPAOOTKH «TETUIOBOM» W DJIEKTPOIHEPTUHU, TTOBEPXHOCTHOE HATSIKCHHUE H
KaMWUTSIPHEIC SIBJICHUS B IPUPOJIE, HIEKTPUUIECKUE SIBICHUS B )KHBOU MIPHUPOJIC.



Xumusa: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIydeHue HaHOMaTepHUaJIOB,
TEIJIOBBIC CBOWMCTBA TBEPABIX TEJ, XUAKOCTEH W Ta30B, XUIKHE KPUCTAUIBI, AJICKTPUYECKHE CBOWCTBA METAIIOB, JJICKTPOJUTHYECKAS
JUCCOITHAITNS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodpa3oBaHue JBHUKCHUN C HMCIOJB30BAHUEM MEXAHU3MOB, YUYET CYXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTATHYECKHE
KOHCTPYKUUU (KPOHIUTEHH, pelméryaTble KOHCTPYKIMHU), MCIOJb30BAaHUE 3aKOHOB COXPAHEHUS! MEXAaHWKU B TEXHHKE (TMPOCKOI, BOJOMET W
JpyTHUe), NBUTATellb BHYTPEHHETO CropaHus, MapoBas TypOuHa, ObITOBOM XOJOIWJIBHUK, KOHAUIMOHEP, TEXHOJIOIMU TMOJYYEHHUSI COBPEMEHHBIX
MaTepHUaJOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE DJICKTPOIPHUOOPOB, Ta3opa3psaHbIe
JIaMIIbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, rajbBAHUKA.

11 KJIACC

Paznen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumonencTBue NOCTOSIHHBIX MarHWTOB M IPOBOJHMKOB € TOKOM. MarnutHoe mone. Bektop MarmuTtHOM wMHAYKUWH. [IpuHIuMn
CYIIEPIO3UIIMA MATHUTHBIX MTOJEH. JINHUM MarHUTHOM UHIYKIUH.

MarauTtHoO€ 1oJjie MPOBOIHMKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KaTyIIKH U KPyrOBOTO BUTKA). OmbIT Dpcrena.

Cuna AMniepa, e€ HarpaBieHUE U MOAYJIb.

Cuna JlopeHua, e€ HarpaBieHHe U MOAYJb. [IBUKEHHE 3apsyKEHHOM YaCTHIIBI B OJIHOPOJHOM MarHUTHOM moiie. Pabora cuiibl Jlopenua.

MarnuTHOe nose B Bemectse. DeppoMarHeTUKy, napa- U JMaMarHeTUKH.

TexHuueckue ycTpoOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: NMPUMEHEHUE MOCTOSHHBIX MATrHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
AJEKTPOABUTaTENb SIKOOH, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHIL.

Hemoncmpayuu.

Kaprtuna nuHui MHAYKIIMA MarHUTHOTO TIOJISI TTOJIOCOBOTO M TIOJJKOBOOOPA3HOTO MMOCTOSTHHBIX MarHUTOB.

Kaptruna nuHuiA MarHuTHOM MHAYKIMU MOJISI ITUHHOTO MPSIMOTO MTPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopnencTeue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeH11a Ha MOHBI AIEKTPOJIUTA.

HaGmronenue ABMKeHHs IMydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO 1EHCTBUS HIEKTPOU3MEPUTEIBLHOTO MPUOOpPa MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomaol, npaKmukKym.

HccnenoBanne MarHuTHOTO OJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (peppOMarHeTHKOB.



NccnenoBanue nelcTBUs IOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuibl Amiepa.

N3yuenue 3aBUCHMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeznesieHrie MAarHUTHOW MHJYKLIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnexkmpomazHumnas UHOYKYU L.

SBnenue 3neKTpoMarHuTHOM MHAYKUMH. IloTok Bekropa mMarHuTHOM MHAYKIMH. D/C mHAYKUMH. 3aKOH 3JE€KTPOMATHUTHOW HHAYKLHU
®apanes. Buxpesoe anexrpuueckoe none. Toku Dyko.

O/1C nHAYKUMH B IPOBOJHUKE, ABUKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuno Jlenna.

WNunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. SIBieHne camouHaykiuu. 9J{C caMOMHAYKIMH.

DHeprusi MarHuTHOTO TOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4eckue yCcTporucTBa U TEXHOJIOTUYECKHE MPOLECChl: MHAYKIMOHHAS M€4Yb, COJICHOU/, 3aIUTa OT JIEKTPU3ALUU TEJl MPU ABUKEHUU B
MarHMTHOM 10Jie 3eMJIH.

Hemoncmpayuu.

HaGumtonenue siBneHus 3J1eKTPOMarHuTHOM MHIYKIUH.

UccnenoBanue 3aBucumoct 9J{C MHIYKIMU OT CKOPOCTH U3MEHEHHUSI MarHUTHOI'O MOTOKA.

[IpaBuno Jlenna.

[Tanenue MaruuTa B aTtOMUHUEBOM (MeHOM) TpyOe.

SIBreHME CaMOVMHIYKIWH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nadopamopnwie pabomoi, npaKmuKym.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

OrnpezenieHre MHAYKIIMU BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue sBICHNUS] CAMOMHIYKLIMH.

COopka MozeNu 3JIEKTPOMarHuTHOTO FreHepaTopa.

Pa3nen 5. Koje0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenpuas cucrema. CBOOOIHEBIE KOJIEOAHUS.

I"apmonndeckue xonebanus. KnaeMatndeckoe ¥ JMHAMHYECKOE OMHMCAHWE. DHEPTeTUYECKOE ONMHMCAHMUE (3aKOH COXPAHCHUS MEXaHWYECKOM
sHEeprum). BeIBOA TMHAMUYECKOTO OMTUCAHUS TAPMOHHYECKUX KOJICOaHMI U3 X YHEPTEeTHYECKOT0 U KHHEMAaTHIECKOTO OMTUCaHMS.

Awmrmutyaa u pasza xonebanuii. CBs3b aMITTUTY/IbI KOJICOAHWI NCXOTHOW BETUYMHBI C aMIUTUTYIaMU KOJIe0aHUH €€ CKOPOCTH U yCKOPEHUSI.

Ilepron m wacrota kosneOanuii. Ileprox MaybiX CBOOOTHBIX KOJeOAaHWH MaTeMaTHYECKOTo MasTHHKA. llepron cBOOOMHBIX KoOJEOaHMIA
MPYXUHHOTO MasATHUKA.



[Tonsartue o 3aTyxaromux Konebanusx. BoiHyxnennsie konebanus. Pezonanc. PesonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOaHNS.

TexHnyeckue ycTporucTBa U TEXHOJIOTHUECKHE MPOLIECCHI: METPOHOM, Yachl, Kauesl, My3bIKaJbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoaebaTeaTpHOTO IBIKEHUS.

Haburonenre He3aBUCHUMOCTH MEpUO/Ia MabIX KOJIEOaHUH rpy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanue 3aTyxarommx KoiedaHuii ¥ 3aBUCUMOCTH NIEpH0/1a CBOOOTHBIX KOJeOaHUI OT COMPOTUBIICHHUS.

HccnenoBanue kojebaHUil rpy3a HA MAacCHBHOW NPYKUHE C IENbi0 (DOPMUPOBAHUS MPEACTABICHUN 00 HMIACalbHOW MOJENU HPYKUHHOTO
MasiTHUKA.

3aKOH COXpaHEHUs YHEPIUU MPU KOoeOaHUAX rpy3a Ha IPYKHUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onaHca.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomel, npaxmuKym.

N3mepenne neproaa cBOOOTHBIX KOJIEOAHU HUTSHOTO U TPY>KHHHOTO MasiTHUKOB.

N3yyenne 3aKk0HOB IBMIKEHUS Tella B X0JI€ KoJieOaHWI Ha yIpyroM HojiBece.

N3yyenue qBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBaHue 3HEPTUU B IPYKUHHOM MAasSTHUKE.

UccnenoBanue yobIBaHUS aMILTUTY/IbI 3aTyXarOUIMX KOJIeOaHUH.

NccnenoBanue BbIHYXIEHHBIX KOJIEOaHUH.

Tema 2. Inekmpomaznumnsle KonedaHus.

Konebarenpublit KoHTYp. CBOOOTHBIC 3IEKTPOMArHUTHBIE KOJIEOAHUS B HACATHHOM KoyiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b
aMIUTATY/IBI 3apsijia KOHJSHCATOpa ¢ aMIUIMTYAO0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0H COXpaHEHUS YPHEPTHH B HICATHHOM KOJIe0aTeThHOM KOHTYPE.

3aryxaromnme MeKTPOMarHUTHBIE KOJie0aHus. BRIHYKI€HHbBIE 3JIEKTPOMAarHUTHBIC KOJIeOaHNs.

[lepemenHblit TOK. MOIIHOCTh MEPEMEHHOTIO TOKA. AMIUIUTYAHOE M JCUCTBYIOLIEE 3HAUCHHE CHUJIbI TOKA M HANPSIKEHUS IPU Pa3IUdHON
(bopMe 3aBUCUMOCTH MEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHycouJanbHbI NEpeMEeHHbIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyIIKa MHIYKTUBHOCTU B IIEMHM CHHYCOMJIAJIbHOTO MEPEMEHHOr0 TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsyKeHU.

Wneansublit Tpancdopmarop. [IponsBoacTso, nepenada u noTpedieHne 3JIeKTPUIECKON SHEPTUH.

DKOJOTUYECKUE PUCKH TP MPOU3BOACTBE JICKTPOIHEPTUH. KynbTypa NCTIONB30BaHUS AIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HH.

TexHUYeCcKre yCTPOWCTBA U TEXHOJIOTHUECKHE MPOIIECCHI: SJIEKTPHUIECKII 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JJICKTpoTiepeady.

Hemoncmpayuu.

CB00OAHbIE IEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMmsbl 3IEKTPOMarHUTHBIX KOJI€OaHUM.



['eneparop He3aTyXarOIUX NEKTPOMATrHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHuTHOTO TeHepaTopa.

BreinyxneHHbie cuHycOuabHbIE KOJICOAHMS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LEMU IEPEMEHHOI0 TOKA.

Pe3onanc npu nociaeaoBaTeIbHOM COEUHEHNN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTU U KOHJEHCATOPA.

VY CTpOoHCTBO M MPUHIIMI JEHCTBUS TpaHchopmaropa.

Mopeinb TuHUN IEKTPOoNepeIayu.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomot, npaKmMuKym.

N3yuenue tpancpopmaropa.

HccenenoBanue nepeMEHHOr0 TOKA Yepe3 MOCIE0BATEIbHO COCIMHEHHBIE KOHIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmronenre 2neKTpoOMaraHuTHOTO pe30HaHCa.

NccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE GOJIHbL.

Mexanudeckue BOJIHBI, YCIOBUS MX pacrpocTpaHeHus. [lonepeunbsie U mpoaosbHbie BOJHBL. lleproa, CKOpoCcTh pacnpoCTpaHEeHUs U JIMHA
BOJTHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPaKEHUE, IpeToMIIeHUE, HHTephEpeHINS U TUPPaAKITHUS.

3Byk. CkopocTs 3ByKa. ['/pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHHE OKPYXKAIOLIEH CPEBI.

DNEeKTPOMarHUTHbBIE BOJIHBI. Y CJIOBHS U3JIy4E€HHSI 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHast opueHTalys BEKTOPOB B 3JEKTPOMAarHUTHON BOJIHE.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, OJIApU3aLus, HHTepdepeHus U 1udpakuus.

[Ikana 371eKTPOMAarHUTHBIX BOJIH. [[puMeHeHNe 2IeKTPOMArHUTHRIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIIBI paguOCBA3U U TENEBUACHUS. Paguomokanusi.

DNIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKaroUIeH Cpeibl.

TexHMUeCKHue YCTPOICTBa M NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTBI, pajap, paJuoONpUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBas JMArHOCTHKA B TEXHUKE U MEAHUIIIHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpocTpaHeHHE MONEPEYHBIX U MPOI0IbHBIX BOJH.

Konebmromieecs Teno kak MCTOYHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

Habmronenne oTpakeHHs ¥ MPEJIOMIICHHSI MEXaHUYECKUX BOJTH.

Ha6mronenne natepdepenimu u nudpakinu MEXaHHIECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabroieHre cBs31 rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTY0W U 9aCTOTOW KOoJIeOaHUH.

HccnenoBanue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpaskKeHUE, PEJIOMIICHUE, MOoIspU3alus, 1udpakuus, tHTepdepeHus.

ObnapysxeHre nH(PPaKpPaCHOTO U YIAbTPa(PHOIETOBOTO U3TyUEHUH.



Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npAKMUKyM.

N3ydenune napameTpoB 3ByKOBOW BOJIHBL.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHENHOE PACIPOCTPAHEHUE CBETA B OAHOPOAHOU cpene. JIyd cBera. ToueuHbI ICTOYHUK CBETA.

OTtpaxxeHnue cBeta. 3akOHBI OTpakeHHs cBeTa. [locTpoenune n3obpaxenuii B ruiockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUsI cBeTa. AOCONIOTHBINA MOKa3zarenb mnpeiaoMiaeHus. OTHOCUTENbHBIA MOKA3aTelb MPEIOMIICHUS.
I1OoCTOSIHCTBO 4acTOTHI CBETAa U COOTHOLIEHWE JUIMH BOJIH IIPU IEPEXOJE MOHOXPOMATHYECKOTO CBETA YE€pe3 I'PAaHUILY pasjielia JBYX ONTHYECKUX
cpen.

Xon nyyeit B mpusMme. Jucnepcus cBera. CioxxkHbIi coctaB 6esoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroi OJHOr0 BHYTPEHHETO OTPAXKEHUS.

Cobwuparomue u paccenBaronue JUH3bL. ToHKas mrH3a. DOKYCHOE pacCTOSHUE W ONTHYECKAsi CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (JOKYCHOTO
PacCTOSHUS TOHKOU c(heprudIecKoil TMH3BI OT €€ TEOMETPUHU M OTHOCUTEILHOTO TIOKA3aTeINs MIPEIIOMIICHHS.

@dopmyJia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JTUH30M.

Xon Jy4a, MPOIICANIEro JUH3Y IO/ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW onTH4eckoil och. IlocTtpoeHne m300pakeHWH TOYKH M OTPE3Ka
psAMOM B coOuparonmx
1 PaCCEUBAIOIMX JMH3AX U UX CUCTEMaX.

OnTrueckue npudbopsl. Pazpemiaromas cnocoOHocTh. ['11a3 Kak ontuyeckas cuctema.

[Ipenensl TpUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas omnrtuka. WuaTepdepenmus cBera. KorepeHTHbIE WCTOYHWKH. YCIOBUS HAONIONCHWS MaKCHMyMOB W MHHHMYMOB B
UHTEpPEPEHITMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX HCTOYHUKOB. [Ipumeps! kinaccmuecknx HHTEP(HEpPEHITMOHHBIX CXEM.

Hudpakmus ceeta. Judpakunonnas pemérka. YcioBrue HAOMIOICHUS TJIABHBIX MAKCUMYMOB TPHU TaJICHUA MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoHWCTBa M TEXHOJIOIMUECKHE IMPOLIECCHI: OYKH, JIyNa, MepHcKor, (oToanmapar, MUKPOCKOI, MPOEKIIMOHHBIM ammapar,
MPOCBETJICHUE ONTUKHU, BOJIOKOHHAS ONTUKA, AU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npeaoMieHus CBETA.

HaburoieHre mosTHOTO BHYTPEHHETO OTpaskeHus. MoJienb CBETOBOA.

HccnenoBanue xo/1a CBETOBBIX MMYYKOB Uepe3 MIIOCKONAPAIUICTbHYIO IJIACTUHY U TPU3MY.

HccnenoBanue CBOMCTB M300payKEHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.

HaGmonenue narepdepeHiium cBera.

HaGuroienre nBeToB TOHKHUX TUIEHOK.



Habmonenne nudpakiuu ceera.

Nzyyenne nudpakinoOHHON PEIIETKH.

Habmronenne AudpakiimOHHOTO CIEKTPA.

Habmonenue nucniepcuu ceera.

Habmronenue nonsipu3auu cBeTa.

IIpuMeHeHne NOaAPOUIOB IS U3YUEHUS MEXaHUYECKUX HAIIPSKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaul, npaKmuKym.

N3mepenue nokasaresis NpeaoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHSI OT BelecTBa (Ha MpUMepe KUAKHUX JINH3).

N3mepenue poKyCHOTrO pacCTOSTHUS PacCEUBAIOIINX JIMH3.

[Tomy4enne n300paxxeHusI B CUCTEME U3 IIOCKOTO 3€PKaia 1 JIMH3BI.

[Tommy4yenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TeiecCKOnNM4ecKux CUCTEM.

Hab6mronenne audpakimm, nHTEpPEpEeHIINN U TOTSPU3AIUN CBETA.

N3yueHue nonsipu3aluu CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTU JUAIEKTPHUKA.

N3yyenue nureppepeHny Ja3epHOro 3yuyeHus Ha JABYX LIEIAX.

HaGmonenue aucnepcum.

Habmonenue u uccnenoBanue quppakiuOHHOIO CIEKTpa.

N3mepenue 1iMHbI CBETOBOM BOJIHBI.

[Tomy4enne cekTpa U3Iy9eHHs CBETOANOA TIPY TOMOITH TU(DPAKIIMOHHON PEIIETKH.

Pasznen 6. OcHOBBI crienaIbHON TEOPHUH OTHOCUTEJIBLHOCTH.

I'panniBl MPUMEHMMOCTH KJIACCHYECKOM MeXaHUKH. [IoCcTymaTel crienuanbHON TEOPUU OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW wuHTEpBal. [IpeoOpazoBanus Jlopenna. YcnoBue mnpudnHHOCTH. OTHOCHTETHRHOCTH OJHOBPEMEHHOCTH.
3ameyIeHre BPEMEHU U COKpAIleHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKOW YAaCTULIBI. DHEPIHS TIOKOSI.

TexHu4eckue yCTpoNCTBA U TEXHOJIOITMYECKUE MTPOLIECCHI: CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPSyKEHHBIX YaCTHUILI.

VY4eHnueckuii SKCTIEpUMEHT, JTab0paTopHbIE padOThI, MPAKTUKYM.

OnpeneneHne UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX JacTHI] (10 GoTorpadusM TPEKOB 3apsKCHHBIX YaCTHII B MATHUTHOM T10JIC).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckynapno-60110860ii 0yaiusm.

PaBHOBecHOE TemIoBOE M3TydeHUe (M3ITydeHHE a0COMOTHO YE€PHOTO Tena). 3aKkoH cMenieHns Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUSA U UMITYIIBC (OTOHA.

®oroaddexr. Ompbitel A. I'. CtoneroBa. 3akonbl ¢orodddexra. YpaBHenue OiHmTeitHa a1 (orodddexra. «KpacHas rpaHuia»
dbotorddekra.



JlaBnenue cBera (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO TMOTJIOLIAIOIIYI0 M a0COJIIOTHO OTPaXKaIOUIyI0 MOBEPXHOCTH). OmbIThl 1.
H. JleGenena.

BonnoBrie cBoiictBa uactuil. Bomubr ne bpoiinsa. {nuna Bonmubl ne bpoitnis u pazmepsl 00nacTu JOKAIM3AIMK JIBHXKYIIECHCS YacTHIIBI.
Kopnyckymnspao-BonHOBOM nyanusm. udpakius 31eKTPOHOB HAa KPpUCTALIax.

Creuunduka nsmepennii B Mukpomupe. CooTHomeHust HeonpenenéHuocteit [ eitzendepra.

TexHuueckue ycTpoiCTBa M TEXHOJOTHYECKHE MPOLECCH: CHEKTPOMETp, (HOTO3IeMEHT, (POTOAATYNK, TYHHEIbHBIH MUKPOCKOII, COTHEUHAs
Oarapesi, CBETOAUOI.

Hemoncmpayuu.

®oto3(hPeKT Ha yCTAaHOBKE C IMHKOBOM TMIIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 GoTodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHHUS MTOTYTPOBOAHUKOB OT OCBELIEHHOCTH.

CBeToauon.

Conneunas 6arapest.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomul, nPAKMUKYM.

UccnenoBanue dporopesucropa.

N3mepenue nocrosiHHoi [1nanka Ha ocHOBe ucciienqoBanus Gorodpdexra.

NccnenoBanue 3aBUCHMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSKEHUS.

Tema 2. @uzuka amoma.

OnbIThI 10 UCCIIEOBaHUIO CTpOoeHUs aroma. [lnanerapuas mozaens atoma Pesepdopaa.

[Toctynarer bopa. M3nydenue u nmoriomnienrne GOTOHOB IIPH MEPEXOE aTOMa C OAHOTO YPOBHS YHEPTUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN 3HEPTHH aTOMa BOJOPOJA.

CrioHTaHHOE M BBIHYXJICHHOE U3IIydcHue cBera. Jlasep.

TexHUYeckne ycTpOWCTBA U TEXHOJIOTHUECKHE MPOIIECCHI: CTIEKTPAIbHBIA aHAIH3 (CIIEKTPOCKOM ), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopaa.

Habmronenre nuHeyaThIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBUE CUETYMKA HOHU3UPYIOIIMX YaCTHL.

OrnpezesieHne 1IMHbI BOJIHBI JIA3€PHOTO U3ITyYEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomul, nPAKMUKyMm.

Habronenne muHEHYaTOro CIIeKTpa.

HccnenoBanue criekTpa pa3peskeHHOTO aTOMapHOTO BOJIOPO/Ia M I3MEPEHHE MTOCTOSTHHON Punbepra.

Tema 3. Quzuxka amomHo20 A0pa u rj1eMeHmMAaAPHBIX YACHUY,.

Hyxnonnas monens siapa I'elizenOepra—lBanenko. 3apsaa sapa. MaccoBoe 9uciio siapa. M30Tomnsl.

PannoaktuBHOCTE. Anba-pacnaj. DIEKTPOHHBINA U O3UTPOHHBIN OeTa-pacnan. ['aMMa-uznydeHue.



3aKoH paZMOaKTUBHOTO pacnajaa. PagnoakTtuBHble H30TONBI B pupozAe. CBONCTBA MOHU3HUPYIOIIETO U3yueHus. BinsHue paiuoakTUBHOCTH
Ha >kKuBbIe opranu3Mbl. EctecTBeHHbIN (hOoH n3nydenus. Jlo3umerpusi.

DHeprus CBsI3U HYKJIOHOB B sizipe. Snepusie cuibl. JlepexT maccsl siapa.

SAnepusie peakmuu. Jlenenue u cuHTe3 Anep. AnepHeie peaktopbl. [IpoOremsl yrmpaBisieMOro TEPMOSIACPHOTO CHHTE3a. DJKOJIOTHYECKHE
aCIEKThl Pa3BUTHS SACPHOU SHEPIETUKH.

Meroabl perucTpalvy U UCCIEAOBaHUS HIIEMEHTAPHBIX YaCTHULL.

@dyHaamMeHTallbHble B3auMojelcTBus. bapuonsl, me30oHbl U JenToHbl. [IpeacraBienne o CrannapTHod mojenu. KBapk-riitooHHas Moneib
aZpOHOB.

®usuka 3a npeaenamu CrangaptHoil mogenu. TémHas maTepus U TEMHAsI SHEPTUSL.

EnuncTtBO (hnznyeckolt KapTUHBI MUPA.

TexHUYeCKrne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: JO3UMETp, Kamepa BunbcoHa, AIEpHBIM PEAKTOpP, TEPMOSIACPHBIA PEAKTOP,
aToMHas 60M0a, MarHUTHO-PE30HAHCHAs! TOMOTpagusl.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomoi, npaKmuKym.

NccnenoBanue TpekoB gacTuil (10 TOTOBEIM GoTorpadusm).

HccnenoBanue pagnoakTHBHOTO (POHA C HCTIOIH30BAHUEM JIO3UMETPA.

N3yuenue nornouieHus 6eTa-yacTHIl aTFOMUHUEM.

Pasnen 8. DiieMeHTBI ACTPOHOMMHU M aCTPOPU3UKH.

Oranbl pa3BUTHS acTpoHOMHUHU. [IpukianHOe M MHUPOBO33PEHUYECKOE 3HAUYEHHE acCTPOHOMHUH. [IpUMEHHMOCTh 3aKOHOB (HU3UKH IS
0O0BSICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTo1p1 aCTPOHOMHUYECKUX HccienoBaHuii. COBpeMEHHBIE ONMTHYECKUE TEIECKOTBI, PaTHOTEIECKOIBI, BHEATMOC(EpHAS aCTPOHOMHSI.

Bun 3Bé3aroro HeOa. Co3Be3nus, ipKue 3BE3/IbI, MIIAHETHI, NX BUIUMOE JIBIYKECHUE.

ConnHeynas cucrema.

Connue. ConHeyHas akTUBHOCTh. cTounuk sHepruu CoJiHIIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XApPAKTEPUCTUKHU. JlmarpamMma «CHEKTpaJdbHBIM KIACC — CBETUMOCTBY». 3BE3bI TJABHOW MOCIEAOBATEIBHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTB» JUIsl 3BE3] IJIaBHOM IOCIEN0BATEIbHOCTH. BHyTpeHHee crpoeHue 3BE371. COBPEMEHHBIE NPEACTABICHUS O
MIPOUCXOKACHUU U 3BOJIIOIMU CoHIA U 3BE37. DTanbl )KU3HU 3BE3N.

Mineunsiii [yt — Hama [Manaktuka. [lonoxenue u aerxenue Coinnna B ['anaktuke. Tunel ranaktuk. PanguoranakTuku v kBa3zapbl. YEpHble
JBIPBI B IAPAX TAIAKTHUK.

Bcenennas. Pacummpenue Beenennoil. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PennkToBoe usinyueHue.

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue naonrooenus.
HaGmronenus 3BE3mHOTO HeOa HEBOOPYKEHHBIM TJA30M C MCIOJB30BAHMEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUIS ONPEACTICHUS MOJIOKCHHUS

HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOT0 MOMYyIIapUs U IPKUE 3BE3bI.
Habmonenus B Teneckon JIyHbl, miiaHeT, TYMaHHOCTEH M 3BE3/IHBIX CKOTUICHHM.



@Ousnyeckuii NPaAKTHKYM.

CriocoObl m3MepeHust GU3NYECKUX BEIMYUH C MCIOJB30BAHWEM aHAJOTOBBIX M IU(MPOBBIX H3MEPHUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX
JTATYNKOBBIX CUCTEM. AOCOIIOTHBIE M OTHOCHTEIBHBIE MTOTPEIIHOCTH H3MEpeHni pu3ndecknx BenuunH. OeHKa rpaHull HOTPEITHOCTEH.

[IpoBenenne KOCBEHHBIX M3MEPEHHM, MCCIEIOBAaHUN 3aBUCUMOCTEH (PU3NYECKUX BEIWYHH, MPOBEPKA MPEATIOKEHHBIX THNOTE3 (BBIOOD U3
paboT, ONMMCAaHHBIX B TEMATHUECKUX pa3zienax «YYeHUYECKUH IKCIIEPUMEHT, JTa0OpaTOPHbIE paOOThI, TPAKTUKYM).

Obo01maree MOBTOPEHUE.

OO0oOmieHre W cUCTeMaTH3alusl COJAEp)KaHus pasfenoB kypca «Mexanuka», «MomnekynsipHas ¢GuU3MKa W TEPMOAMHAMHUKAY,
«QnexkrponuHamukay, «Konebanus u BOJHBD, «OCHOBBI CHELMAIBHON TEOPUM OTHOCUTENBHOCTH», «KBaHTOBasg (¢u3ukay, «DJIEMEHTHI
aCTPOHOMMHU U aCTPODUBUKI.

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMUYECKOH, TEXHOIOTUYECKON, COLMAIBHON M 3TUYECKOI cdepax NesTeTbHOCTH YeI0BeKa, POJib U MECTO
(GU3UKM W acCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpa, 3HAUCHUE OIMCATEIbHOH, CHCTEMATH3UPYIOMIEH, OOBSICHUTEIBLHOU U
MPOTHOCTUYECKON (PYHKIMI (PU3NYIECKON TeopwuH, poib (pu3mdeckoid Teopur B (POPMHUPOBAHWUU MPEACTABICHUH O (DU3MUECKOW KapTHHE MUPA,
MecCTO (pr3MUeCcKOl KapTUHBI MUPa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

MesknpeamMeTHble CBSI3H.

Nzyyenne kypca (usmku yrmyOnéHHOro ypoBHS B 11 Kjacce OCymIecTBISETCS ¢ y4E€TOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C
KypcaMH MaTeMaTUuKH, OMOJIOTUHU, XUMUH, Feorpapuu U TEXHOJIOTUU.

Mesicnpeomemmnovie nonamus, C6A3aHHBlE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBJICHHUE, HAy4HBIM (akT, rumnoresa, puznyeckas
BEJIMYMHA, 3aKOH, TEOpUs, HAONIOJEHHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE, MOJENb, HW3MEPEHUE, IMOTPEIIHOCTH H3MEpPEHUH, H3MEpUTEIbHbIE
npudopsl, U poBas 1adbopaTopusi.

Mamemamuka: penieHNe CUCTEMBI ypaBHEHHWH. TpuroHomerpuyeckne GYHKIUU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPIWHAT, CIOKEHUE BEKTOPOB. [Ipom3BOAHBIC IIEeMEHTapHBIX (DYHKIIHU.
[Tpu3Haku Mog00MS TPEYTrOJIEHUKOB, OTPEICIICHNE TUIOIIAAN TIIOCKUX GUTYp B 00bEMa Tel.

Buonozun: >nexktpudeckue SBICHUS B JKUBOM MPHUPOJAE, KoJeOaTenbHBIC NBIKCHHS B KUBOW NPHUPONE, DKOJIOTHUECKHE PHUCKH TIpU
MIPOM3BOJICTBE AJICKTPOIHEPTUH, FIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpenbl, yIbTPa3ByKOBasi TUATHOCTHKA B MEIUIIMHE, ONTUYCCKUE
SIBJICHUS B KUBOU MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKON pEIIETKH,
CHEKTpaJIbHBIN aHaIu3.

TI'eozpaghusa: marHuTHBIE TONTIOCA 3EMIIH, 3aJIEKU MAarHUTHBIX Pya, (POTOChEMKA 3eMHOU MOBEPXHOCTH, ceiicMorpad.

Texnonozus: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, D3JIEKTPOMAarHUTOB, OJIEKTPOJABHUTaTeNh SKOOWM, TeHEpaTop TMEPEeMEHHOTO TOKa,
WHIYKIIMOHHAS TI€Yb, JIMHHUHM JJICKTPOINEpenad, JJICKTPOABUTATENb, paaap, paauoONpUEMHUK, TEIEeBU30p, aHTeHHa, TtenedoH, CBY-meus,
yIIBTPa3BYKOBas JMATHOCTHKA B TEXHHUKE, TPOSKIIMOHHBIN amnmapat, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapes, CITyTHUKOBEIC TPUEMHUKH, SICPHAS
SHEPTeTHKA U KOJOTUYECKUE ACTIEKThI €€ pa3BUTHSI.



INIAHWUPYEMBIE  PE3VIJIBTATBI OCBOEHUA  IIPOITPAMMBI  I[10 O®U3MKE HA VYPOBHE CPEAHET'O  OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATEI

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHUSI y4eOHOro mnpeamera «Du3MKa» TOJDKHBI OTPaKaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJCTBOBAThCS CGHOPMHUPOBAHHOW BHYTPEHHEW TO3UIMENH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIlMH, IO3UTUBHBIX BHYTPEHHUX
yOCXKICHHH, COOTBETCTBYIOIIHUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACIIMPECHHUE KM3HEHHOTO OIBITa M OIbITA JAEATEILHOCTH B
MPOLIECCE PEAUTU3AUH OCHOBHBIX HAIPABICHUN BOCITUTATEIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

IPakKIaHCKOr0 BOCIIMTAHMSA:
cOpPMUPOBAHHOCTH TPAXKIAHCKOHN IMO3UIIMN 00YYAIOIIEroCs KaK aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO 00IIEeCTBa;

NPUHATHE TPAIUIHOHHBIX 00IIEYeIOBEYECKUX T'YMAaHUCTHYECKUX U JEMOKPATHYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpECax T'Pa)KIaHCKOTO OOIIECTBA, Y4acTBOBAaTh B CaMOYIIPABICHWU B 00pa30BaTENbHOMN
OpraHH3aluH;

yMEHHE B3aUMOJICHCTBOBATH C COI[MATBHBIMA MHCTUTYTAMHU B COOTBETCTBHH C X (PYHKIIMSAMHU M Ha3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTapHON M BOJIOHTEPCKON EATEIBHOCTH.

NaTPHOTHYECKOT0 BOCTIMTAHMA:

c(OpPMUPOBAHHOCTH POCCUICKOI IpakJaHCKOI AEHTHYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCY1apCTBEHHBIM CUMBOJIAM, JOCTHKEHUSAM POCCUMCKUX YUEHBIX B 00J1aCTH (U3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO MTOBEICHNS;

CIIOCOOHOCTH OIICHWBATh CUTYAlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
qHCIIe B IESTEITLHOCTH YIEHOTO;

OCO3HAHME JTUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWINBOTO OYyIyIIETo.

ICTETHYECKOr0 BOCTIMTAHMA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIFOUAsl SCTETUKY HayYHOT'O TBOPUECTBA, IPUCYIIEro (PU3NUECKON HayKe.

TPY/10BOT0 BOCITUTAHHUSL:

UHTEpEC K Pa3NUuHBIM cdepaM MpodecCHOHANBHONW IEATENFHOCTH, B TOM YHCIE CBS3aHHBIM C (DU3MKOM M TEXHHKOH, YMEHHE COBEpIIATh
OCO3HaHHBIH BBIOOp Oymymiei mpodeccrn U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO  caM000pa30oBaHMIO B 0071acTH (PU3UKU Ha MPOTSKEHUN BCEH KU3HU.

IKO0JIOTM4€eCKOr0 BOCIIUTAHHUS:



c(OPMHPOBAHHOCTD HKOJIOTUYECKON KYJIbTYPbI, OCO3HAHUE TI00aTbHOTO XapaKTepa 3KOJOTHUECKUX MPpobiiem;

TUTAHUPOBAHUE M OCYIIECTBICHHUE JEHCTBUI B OKPY)KAIOIIECH Cpeie Ha OCHOBE 3HAHMS LIETIEH YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

paciupeHne OMbITa AESTEIbHOCTH KOJOTUYECKOM HAIIPABICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAaHUHU 10 (pu3mKe.

HEHHOCTH HAYYHOI'0 MNO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAaHHE IEHHOCTU HAyYHOW JESATEJBHOCTH, FOTOBHOCTh B IPOLIECCE M3YYEHHs (PU3UMKKM OCYLIECTBIIATH HMPOEKTHYIO M HCCIIEJOBATEIbCKYIO
NEeSTeIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble jornyeckue aeiicTBUA:

CaMOCTOSITENIEHO (POPMYIHPOBAThH M aKTyalU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpPeNIeNATh 1eNIN AeATEIbHOCTH, 33/1aBaTh TapaMETPhl U KPUTEPUU UX JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3MUECKHX SBICHUSX;

pa3pabaTbIBaTh MJIAH PEIICHUS IPOOJIEMBI C YIETOM aHAIM3a UMEIOIUXCS MAaTEPUATBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B IEATEIHHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIICHUBATH PUCKU MTOCIIECTBUI NEATEIHLHOCTH,
KOOPJIMHUPOBATH U BBIOTHITH PA0OTy B YCIOBHSIX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBILUICHUE TP PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbie ncciienoBarebcKkue 1eCTBHA.

BJIAJIETh HAYYHON TEPMUHOJIOTUEN, KIIOUEBBIMU MTOHATHAMHU U METOJaMHU (PU3NYECKON HAyKH;

BJIQJICTh HaBBIKAMH y4e€OHO-HCCIIEI0BATENbCKON W IMPOEKTHOW JEATENbHOCTH B 00JacTH (PU3MKH, CHOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITEIBHOMY ITOMCKY METOOB PEIICHUS 3a/1a4 PU3NYECKOT0 COACPKaHuUs, MPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHMS;

BIIQJICTh BUJAMH JEATEIHHOCTH IO MOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIPETAlrU, MPeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPY CO3AaHUH YI€OHBIX IPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyalW3WpOBaTh 3a/ady, BBIIBHTaTh THUIOTE3y €€ pEIICHHS, HaXOAWTh apryMEHTHI s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIICHUH, 3aaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHUS 3aJaud Pe3yJIbTaThl, KPUTUYECKH OLIEHWBATHh HUX JIOCTOBEPHOCTb, NMPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTeNIbHOM 1€ATEIbHOCTH, B TOM YHCIIEe IPU U3YUECHUHN (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAallUSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTD 3HAHUS 110 (PU3HUKE B MPAKTHUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001aCcTeH;



BBIJIBUTATh HOBBIE UJEH, IIPEAIAraTh OPUTMHAIBHBIE OJXObl U PELICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIEC PEIICHHUS.

Pa6ora c undopmanueii:

BIIAJICTh HABBIKAMH MOJydeHUs HHPOpMAIUU (PU3HUECKOTO COAEP)KAaHUS M3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISTH MOUCK,
aHaJIN3, CUCTEMATU3AIMIO0 U MHTEPIIPETAIINIO MH(POPMAIIUU PA3IUYHBIX BUAOB U (HOPM MPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OpMaIuy;

UCIOJb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B PpEIICHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHU3allMOHHBIX 3a/Ja4 C COONIOJCHHEM TpPeOOBaHUI SPrOHOMHKH, TEXHUKHM O€30MacCHOCTH, TUTHEHBI, pecypcocOepekXeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(POPMALIMOHHOIN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCpX)aHWA B Pa3NUYHBIX (opMmarax ¢ yd4€TOM Ha3HauYeHHs MHPOPMALMU U LEJICBOH ayIUTOPHH, BBHIOHpas
ONTUMAJBFHYIO OPMY MPEACTABICHUS U BU3YATH3AIIHH.

KomMMyHnKaTHBHBIC YHHMBEpPCAJbHbIC YUeOHbIC JeHCTBUSA:

OCYIIECTBIIATH OOIIEHNE HA YPOKaxX (PM3UKHU M BO BHEYPOUHOU ACSITEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOH(PIUKTHBIX CUTYallMid U CMSATYATh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHON U UHIUBUYaJIbHOU PaboThI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUI ¢ yUETOM OOIMX MHTEPECOB M BO3MOYKHOCTEN Ka)KJOT0 YIeHa KOJUIEKTHBA;

MPUHUMATh LEIH COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATh M KOOPJAMHUPOBATH ACUCTBUS MO €€ NOCTHKEHHUIO: COCTABIIATH IUIaH JIEHCTBUH,
pacnpenensaTh poju ¢ y4éTOM MHEHUN YYaCTHUKOB, 00CYk/1aTh pe3yIbTaTbl COBMECTHOM pabOThI;

OIICHUBATh KA4e€CTBO CBOETO BKJIA/Ia M KaXJI0T0 yUaCTHUKA KOMaHbI B OOIIUI pe3yiIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBbIE POEKTHI, OLIEHUBATH UJIEU C MTO3UIIMM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH MTO3UTUBHOE CTPATETUYECKOE MMOBECHUE B PA3IIUYHBIX CUTYAIIUSIX, TPOSBIISATH TBOPUECTBO U BOOOPaKEHHE, OBITH MHUITHATHBHBIM.
PeryasitTuBHBbIC YHHBEpPCAJbHbIE Y4eOHbIE 1eliCTBUA

Camoopranmsanus:

CaMOCTOSITEJIBHO OCYIIECTBJIATh I103HABATEIbHYIO JIEATEIBHOCTh B O0JIACTU (PU3MKM W aCTPOHOMHUH, BBISBISATH MPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33]]aUH;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS! pacUETHBIX M KaUE€CTBEHHBIX 3ajay, IJIaH BBIOJHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOUYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacImmpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHI;

JIeJIaTh OCO3HAHHEIN BBIOOP, apTyMEHTUPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIIICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHUIO W TPOSBICHHUIO 3PYAULANA B 00JACTH (PU3UKH, TTOCTOSHHO TOBBIIMIATH CBOM 0Opa30BaTEIbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJILHBIN HHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCHTb KOPPEKTHBHI B I€ATEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIETISIM;

BJI/ICTh HABBIKAMH II03HABATENHLHON pedreKCHH KaK OCO3HAHHS COBEpIIAEMBIX JCUCTBUNA M MBICIUTEIBHBIX MPOILECCOB, MX PE3yJIbTaTOB M
OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI PEIIEKCHH ISl OLIEHKH CUTYallld, BEIOOPA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 MX CHUKCHHIO;

MPUHUMATh MOTHUBBI M apPTyMEHTHI APYTUX MIPU aHAIN3€E PE3YIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOU HEIOCTATKU M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI H apTyMEHTHI APYTUX MPH aHAIN3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIINOKH.

B mpomecce nocTHxkeHHS JITMYHOCTHBIX pPE3YJIbTaTOB OCBOEHHUS MpOrpaMMbl 1O (HU3UKE [UIsl YpOBHsS cpeaHero oOmiero oOpa3oBaHUs y
00y4aromnXCsi COBEPIICHCTBYETCS] IMOLIMOHAIBHBIN HHTEIUIEKT, IPEATOIaraonuii choOpMUPOBAHHOCTH:

CaMOCO3HAaHUs, BKJIIOYAIOMIETO CIOCOOHOCTh TIOHMMATh CBOE OSMOIMOHAIBHOE COCTOSHHWE, BHUJAETh HANpaBICHUS pa3BUTHS COOCTBEHHOI
SMOIMOHATBHON Chepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpPETYJIHPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
SMOIMOHATHHBIM U3MEHEHHUSM U TIPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOIIEH CTpeMIICHHE K JOCTI)KEHUIO IeNId U yCleXy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHHE JACWCTBOBATH, UCXOIS
U3 CBOMX BO3MOYKHOCTEIA;

HMIMATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIEHOE COCTOSIHUE IPYTUX, YIUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTD
K COYYBCTBHUIO U COTNIEPEKMBAHHUIO;

COIMATTLHBIX HABBIKOB, BKIIFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOUICHHS C APYTHMH JIOABMH, 3a00THTHCS, TPOSBIIATH HHTEPEC U pa3pemiaTh
KOH()ITUKTHI.

INPEAMETHBIE PE3VJIbTATDI

K xonmy oOyuenust B 10 Knacce mpeMeTHBIE PE3yNbTAaThl Ha YriayOJIEHHOM YPOBHE JIOJDKHBI OTpPaXaTh COPMHUPOBAHHOCTH y OOYHUAIOIINXCS
YMEHUM:

MOHUMATh POJIb PU3UKH B YKOHOMHUYECKOH, TEXHOJIOTHUECKOH, IKOJIOTHYECKOH, COITMATBHON U STUYECKON cepax ACSITSIIEHOCTH YeJI0BEKa, POJIb U
MecTo (M3MKH B COBPEMEHHOM Hay4YHOH KapTHHE MHpA, 3HAUECHHE OIMUCATEIbHOM, CUCTEMATU3UPYIOIIEH, OObSICHUTEILHOM U MPOTHOCTUYECKOMN
GyHKIUN (QU3HMUECKOM TEOPUM — MEXaHUKH, MOJIKYJISpHOW (U3MKM W TEPMOAMHAMHUKHU, DPOJb (PU3NYECKON Teopuu B (HOPMUPOBAHUU
MpeCcTaBICHU 0 GU3NUYECKON KapTUHE MUPA;

pasnuyarh yCJIOBUS MPUMEHUMOCTH MoJelel (PU3HUeCKUX Tell U MPOIECCOB (SBJICHMI): MHEpIMalIbHAs CUCTeMa OTCYETa, abCONIOTHO TBEPAOE
TEN0, MarepuajbHas TOYKAa, PAaBHOYCKOPEHHOE [IBM)KEHHE, CBOOOJHOE TajeHue, abCONOTHO yrpyras nedopmalius, aOCOMIOTHO YNpyroe u



a0COTFOTHO HEYINPYroe CTOJKHOBEHWS, MOJENH Ta3a, XUJAKOCTH M TBEPAOTO (KPHCTAUIMUECKOTO) Teja, WACANbHBIN Ta3, TOYCUHBIA 3apsj,
OJIHOPOJIHOE AJIEKTPUYECKOE T10JIE;

pasnuyaTth yCJIOBHS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB H
OTPaHMYEHHOCTD MCITOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH MEXAHMUYECKHE TMPOIECCHl U SIBICHUS, MCIOJIb3ys OCHOBHBIC TOJOKEHHUS U 3aKOHBI MEXaHMKHU (OTHOCHTEIHHOCTH
MEXaHHYECKOTO JIBIKEHUsS, (POpPMyJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO IBWKCHHS, NMpeoOpasoBaHus ['amuiest 1is CKOPOCTH W TEPEMEICHUS,
3aKOHBI HpIOTOHA, MPUHLIUI OTHOCUTEIBHOCTH ["asiuiies, 3aKOH BCEMUPHOTO TATOTEHHS, 3aKOHBI COXPaHEHUSI UMITYJIbCA U MEXaHUYECKON SHEPIUH,
CBsI3b pabOTHI CHJIBI C U3MEHEHHWEM MEXaHMYECKOW SHEPTUH, YCIOBHsI paBHOBECHS TBEPIOTO TeJa), MPU ITOM HCIIOJIB30BaTh MATEMAaTHYECKOE
BBIPOKEHUE 3aKOHOB, YKAa3bIBaTh YCJIOBHSI NMPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: MpeoOpa3oBaHuii ['ammies, BTOPOro W TPEThETO 3aKOHOB
HreroToHa, 3aKOHOB COXpaHEHMSI UMITYJIbCA U MEXaHUUYECKOW SHEPIUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAIM3UPOBATh W OOBSCHATH TEIUIOBBIE MPOIECCHI M SIBICHUSA, MCTOIB3ys OcHOBHBbIC TojokeHns MKT u 3akoHBI MOJEKyIIpHOW (U3UKK H
TEPMOJUHAMUKH (CBSA3B JABIICHUS WMICATBHOTO Ta3a CO CPEAHEH KMHETHYECKOW HYHEPTUell TeTUIOBOTO JBIIKEHUS W KOHILIEHTPAIMEH €r0 MOJEKYI,
CBSI3b TEMIIEPATYyphl BEIIECTBA CO CPEAHEW KHHETUYECKOW SHEpPrued TEIUIOBOTO IBMIKEHHUS €r0 YaCTHIl, CBS3b NABJICHHS HICATHHOTO Ta3a ¢
KOHLICHTpallMEe MOJIEKYJI M €ro TeMmIlepaTypoH, ypaBHeHue MenpaeneeBa—KianeiipoHa, nepBblii 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUs
SHEPTUU B TEIIOBBIX MPOLIECCaX), MPU ATOM HCIIOIH30BaTh MATEMATHYECKOE BHIPAKEHNE 3aKOHOB, YKA3bIBaTh yCIOBHUS MPUMEHIMOCTH YPaBHEHHS
MenneneeBa—Knanelipona;

aHAJIM3UPOBATh U OOBSCHATH SJEKTPUUYECKHE SIBJIICHMSI, UCIIOJIb3YSl OCHOBHBIE IOJOKEHMSI W 3aKOHBI 3JIEKTPOJAMHAMHUKH (3aKOH COXpaHEHHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, MOTEHIUAbHOCTh 3JEKTPOCTATHYECKOTO OIS, TPUHIUIT CYNEPIO3UIIMN dIIEKTPUUECKHUX MOJIEH, TPU ITOM
yKa3biBasi yCJIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a Takyke MPaKTUYECKHM Ba)KHbIE COOTHOILIEHHUs: 3akoHbl Oma Uisi y4yacTKa Ienu W JJIs
3aMKHYTOH JIEKTPUYECKOM 11emH, 3akoH J[xoyns—JIenna, mpaBuna Kupxroda, 3akonsr apazgest s 271€KTpoIn3a);

OTHCHIBATh (PU3NYECKUE TPOIIECCHI M SIBIICHUS, UCTIOIb3YS BEIMYUHBI: TIEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIa U CHCTEMBI TEJ, CHJIA,
MOMEHT CHWJIbI, JaBJieHWE, MOTCHIMATbHAS YHEPTUsl, KUHETHUECKAs JHEPTHs, MEXaHW4ecKas JHEprusi, paboTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, Chjla TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOIITHOCTh, SHEPTHS B3aUMOICHCTBHS Tela ¢ 3eMyIEi BOMM3U €€ MOBEPXHOCTH, DHEPTUS
ynpyroi nedopmanuu MpYyXKUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAs TeMIliepaTypa Tena, padoTa B TEPMOAWHAMHKE, BHYTPCHHSSI JHEPTHUS
UJCaJIbHOTO OJHOATOMHOrO Tras3a, paboTa HJealbHOrO Ta3a, OTHOCUTENbHas BIaXHOCTh Bo3ayxa, KIIJ] uumeanbHOro TeminoBoro aBHUraTelns;
ANEKTPUYECKOE TOJIE, HANPSHKEHHOCTh 3JEKTPUUECKOI0 MOJIs, HAMPsHKEHHOCTD IMOJISI TOUEYHOrO 3apsiia WIM 3apshKEHHOro Iapa B BaKyyme U B
IUBJIEKTPUKE, TOTEHIIMAJ 3JIEKTPOCTATUYECKOTO TOJIs, PA3HOCTh MOTEHIIMAIOB, 3JIEKTPOJIBUKYILAs CUJjla, CUJIa TOKA, HANPSKEHUE, MOLTHOCTh TOKa,
JJIEKTpUYeCcKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTUBJIICHHE YydacTKa LENU C TOCIEA0BAaTeIbHBIM M IMapajUIeIbHBIM COECIUHEHUEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJISI KOHASHCATOPA;

OOBSICHSATE OCOOCHHOCTH TPOTEKaHWs (PU3MYECKUX SBICHUN: MEXaHMUYECKOE JBIDKCHHE, TETUIOBOE JBIDKEHHWE YAaCTHI[ BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE ABIKEHHE, Muy3us, WCMapeHHWe, KHUICHWE W KOHJCHCAIWs, TUIABJICHWE W KPUCTAUIM3AINs, HAMPaBICHHOCTH
TEIUIoNepeiauu, SICKTPU3AIUS TEJI, IKBUITOTECHIINAIBHOCTh MIOBEPXHOCTH 3aPSKEHHOTO TIPOBOIHHKA;

MPOBOJUTHh HCCJIEIOBAHNE 3aBHUCHUMOCTH OIHOW (DM3MUYECKOW BEIMYHMHBI OT JAPYrOd C HCIIOJB30BAHHEM MPSAMBIX HW3MEPEHHH, MPH 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3HMUECKUX BETUYHMH B BUJE TpaUKOB C yU4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEN U3MEPEHUH, IeNIaTh BBIBOJIBI [0 PE3yIbTaTaM UCCIIEI0OBAHUS;



MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (U3UUYECKUX BEIMYUH, IPU STOM BBIOMpPATh ONTUMAIBHBI METOJ| M3MEPEHHs, OICHUBATh AOCOJIOTHBIE U
OTHOCHTEJbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOAUTH OMNBITHI MO TPOBEPKE NPEIJIOKEHHOW THUNOTE3bl: IUIAHUPOBATh OSKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTANBHYIO YCTaHOBKY,
aHAJIM3UPOBATH TIOJTYyUYEHHBIE PE3YJIbTATHI U J€JIaTh BBIBOJ O CTATyCe MPEAJIOKEHHON TUITOTE3HI;

coOmrofarh mpaBwiIa 0€30MacHOr0 Tpyda NpU TPOBEACHUHM HCCIENOBAaHMN B paMKaX ydeOHOro SKCIEPUMEHTa, MPaKTHKymMa M y4eOHO-
HCCIIEI0BATENIbCKOM U IPOSKTHON AEATENBHOCTH C HCIIOJIb30BAaHUEM N3MEPHUTEIbHBIX YCTPOHUCTB U 1a00paTOPHOTO 000PYIOBAHNUS;

pemaTh pacuéTHbIC 33JaYyl C SBHO 33/1aHHON M HESIBHO 33JaHHOM (PU3MUECKON MOJENbI0: Ha OCHOBAaHHH aHAJIN3a yCIOBHsS 0OOCHOBBIBATH BHIOOD
¢dusnueckoit Moaenu, oTBevarolIel TpeOOBaHUAM 3a/1a4H, IPUMEHATH (JOPMYJIBbL, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJaThl (U3NIECKUX TEOPHUH Mpu
WCIOJIb30BAHUN MAaTEMAaTUYECKHX METOJOB PELICHHUs 3a/1a4, IPOBOAUTH PAacu&Thl HA OCHOBAaHUH UMEIOIINXCS TaHHBIX, aHATHM3UPOBATh PE3yIbTaThl
U KOPPEKTUPOBATH METOMABI PEIICHHUS C YUETOM MOTyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBeHHbBIE 33/1a4i, TPEeOYyIOINe MPUMEHECHUS 3HAHUN W3 Pa3HBIX pa3fesioB Kypca (DHU3MKH, a TaKKe MHTETPAMH 3HAHUN W3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIa: BEICTPAUBATH JTIOTHYECKYIO IIETIOYKY PACCYKIEHUH C OMIOPON Ha N3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U
(hM3UYECKUe SIBIICHHUS;

MCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS TSI OOBSICHEHHS] OCHOBHBIX NMPHHIIMIIOB PabOThI M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUIECKUX MPOLIECCOB;

MPUBOANTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaTM3UPOBATh U OIICHWBATH IMOCIEACTBUSL OBITOBOW M MPOU3BOJCTBEHHOH AEATEIHHOCTH UYEIOBEKa, CBA3AHHOM C (YM3MYECKHMH MPOIECCaMH, C
MO3HUIHNA YKOJIOTUYECKOI 0€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM MTPUPOIOTIONIE30BAHIH, A TAK)KE pa3yMHOM UCIIOIB30BAHUU TOCTHKCHHUN
HAyKW ¥ TEXHOJOTUH IS JAIbHEHIIIETO Pa3BUTHI YEI0BEUECKOTO OOIIECTBA,

MPUMEHSITh PA3NMHYHBIE CHOCOOBI paboThl ¢ WHpOpMammer (U3NIECKOTO COACPNKAHHUSA C HCIOIH30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTHH, MPH STOM HCIOJB30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC TEXHOJIOTHH JII TOWCKA, MEPEepadOTKH W TPEAbSBICHUS y4eOHOU M
HAyYHO-TIONMYJIIPHOW WH(GOPMALNN, CTPYKTYPUPOBAHHUS W WHTEPIPETAMH WH()OPMAIMH, TTOTYYEHHOW W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUECKH
aHAIM3MPOBATH TMONyYaeMyto MHGOPMAIMI0O M OIICHUBATh €€ MOCTOBEPHOCTh KaK Ha OCHOBE MMEIOMIMXCS 3HAHWHN, TaK M HAa OCHOBE aHaJIM3a
HCTOYHUKA MH(pOpMaLINK;

MPOSBIIATH OPTaHU3AIMOHHBIE U MO3HABATEIbHbIE YMEHHSI CAMOCTOSATEIBHOIO TPUOOPETEHUSI HOBBIX 3HAHUN B MPOIECCE BHIMOIHEHUS MPOEKTHBIX
1 y4eOHO-UCCIIEeI0BATEIbCKUX padoT;

paboTaTh B TPYMIE C UCIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBATh PaOOTy IPyMIbl, PALIMOHAIBHO PACTIPEACIATh ACSITEIbHOCTh B
HECTaH/IAPTHBIX CUTYAIUsIX, aJICKBATHO OIEHUBAThH BKJIA]] KQXK/IOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pPACCMAaTPUBAEMOi POOIEMBI;

MPOSIBIIATH MOTHBAIIMIO K OYyIyIiei mpodeCcCHOHALHON MEATEIHHOCTH TI0 CIIEITUAITBHOCTAM (U3UKO-TEXHUIECKOTO MPOQHIIS.

K xoHny obyuenus B 11 Knacce npeIMETHbIE pe3yJbTaThl Ha YIJIyOJEHHOM ypOBHE JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTb y OOYYArOIIMXCS
YMEHUI:



MOHUMATh POJIb (PU3UKH B SKOHOMUYECKOU, TEXHOJIOTHUECKOH, COIIMAaIbHON M 3THYECKOH cdepax NesTeIIbHOCTH YeI0BeKa, pOib U MECTO (PH3UKHU B
COBPEMEHHOM HAay4yHON KapTUHE MHUpPa, POJib ACTPOHOMHMHM B MPAKTUYECKOM JAESITENBHOCTH YEJIOBEKAa M JAJIbHEMIIEM Hay4YHO-TEXHUYECKOM
pa3BUTHH, 3HAYEHUE OIMCATEIbHON, CHUCTEMATHU3UPYIOMIEH, OOBACHUTEIBPHOW M MPOTHOCTUYECKOW (YHKUMNA (QUINYECKOM TEOpUU —
ANEKTPOAMHAMHKH, CHEIHATLHON TEOPHUH OTHOCHUTEIBHOCTH, KBAHTOBOU (PU3UKHU, POIb (U3MUECKON TEOpUU B (POPMUPOBAHUU TMPEACTABICHUHN O
(bu3nyeckoil KapTUHE MUpa, MECTO (PU3NIECKOM KApTUHBI MUpA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE;
pa3nuyath YCJIOBUS MPUMEHUMOCTH MoJenel (pu3nuecKux Ted M MpOIeccoB (SBICHUI): OJHOPOJHOE IIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE
MOJIsi, TapMOHHMYECKHE KoJeOaHUs, MaTeMaTUYeCKH MAasTHHUK, WJCalbHBIA TNPYKUHHBIA MAasSTHUK, TapMOHUYECKHWE BOJHBI, HJCAIbHBIN
Kosie0aTenbHbIA KOHTYp, TOHKas JIMH3a, MOJEJIEH aTOMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIENIN CBETA;

pa3nuyath yciuoBHs (TpaHUIIb, 00JACTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TIOHUMAaTh BCeoOIIMii XxapakTep (yHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb MCIOJb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCH M SBIICHUS, HCIIONB3Ys OCHOBHBIC TOJIOKCHHS M 3aKOHBI SJIEKTPOAUHAMHUKUA H
CHEIMAIEHON TEOpUH OTHOCHUTEIBHOCTH (3aKOH COXpPAaHEHHUS JJIEKTPUYECKOTO 3apsna, cuia Ammepa, cuia JIopeHia, 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuy, npaswio Jlenua, cBsa3p DJIC caMOMHAYKIIMU B 3JIEMEHTE 3JIEKTPHUUECKOM LENU CO CKOPOCThIO M3MEHEHMS CUJIbl TOKa, MOCTYJIAThI
CIEIUAJILHON TCOPUH OTHOCHTEIIBHOCTH DUHINTEHHA),

aHAIM3UPOBATh M OOBICHATH KBAHTOBBIC MPOILECCHI W SIBICHUSA, HWCIOJB3Ys MOJIOKCHHS KBAaHTOBOW (m3uWKu (ypaBHEHHE OWHINTEWHA IS
¢dotorddekra, nepBbiil 1 BTOpOH nocTyaaTel bopa, npuHIun cootHomeHus HeonpenenéHHocrel ['eilzenOepra, 3aKOHbI COXpaHEHUsI 3apsA0BOTO U
MacCOBOT'0 YUCEJI U IHEPTUH B SIIEPHBIX PEAKIMIX, 3aKOH PAIMOAKTUBHOTO pacnajia);

OMUCHIBATh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCIONb3Ysl BEIMUYMUHBI: HAIPSHKEHHOCTD AJIEKTPUYECKOrO MOJIS, MOTEHLHMAI AJIEKTPOCTATUYECKOIO
IIOJIsl, Pa3HOCTh ITOTEHLMAJIOB, JJIEKTPOABMKYINAs CHJIA, MHIAYKLUMS MAarHATHOIO IIOJIsl, MAarHUTHBIA IIOTOK, cujla AMIiiepa, UHAYKTHUBHOCTD,
ANEKTPOJBIDKYIIAsl CUJIa CAMOMHAYKIMHU, SHEPTUsl MAarHUTHOTO TOJISI POBOAHUKA C TOKOM, PEJIATUBUCTCKUM MMITYJIbC, MTOJHAS SHEPTUs, SHEPTU S
MTOKOSI CBOOOTHOM YaCTHIIbI, YHEPTHUS U HUMITYJIHC (POTOHA, MACCOBOE YMCIIO U 3apsi A1Ipa, SHEPTHUS CBSA3H SIIpa;

OOBSICHATH OCOOEHHOCTH TPOTEKAHUS (PU3NYCCKUX SBICHHUI: AJIEKTPOMArHWTHAS WHIYKIWS, CAMOMHIYKIHWSA, PE30HAHC, WHTep(epeHIus BOJIH,
nudpakus, AUCTIEPCUs, TMOJHOE BHYTPEHHEEe oTpakeHwe, Qorodnexkrpuueckuii dgdext (hotodrddexr), anpda- u Oera-pacmaasl siaep, ramma-
U3IydeHue saep, Gu3ndecKrue MPUHIINIBI CTICKTPATFHOTO aHaIn3a U paboTHI Jla3epa;

ONpEJIENATh HAIIPaBJIECHNE NHIYKIIMM MATHUTHOI'O I0JIs1 IPOBOJHUKA C TOKOM, CUJIbl AMIiepa U cuiibl JIopeHna;

CTPOMUTH U300pakeHUE, CO3/1aBa€MOE TUIOCKUM 3€pKaJioM, TOHKOM JINH30M, M paCCUUTHIBAThH €TI0 XapaKTEPUCTHKU;

MPUMEHATh OCHOBOIIOJIATalOIIMe ACTPOHOMHUYECKHE TOHATHSA, TEOPUM U 3aKOHBbl JJsi aHajdu3a M OOBACHEHUS (PU3NYECKUX IPOLECCOB,
MPOUCXOSAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaAJIAKTUYECKOM Cpejie; IBMKEHUST HeOECHBIX Tell, 3BOJIIONUH 3BE3/1 U BeeneHHol;
MIPOBOUTH MCCIICOBAHUE 3aBUCUMOCTEH (PU3NYCCKUX BEJIMYUH C MCIOJIE30BAHUEM TPSMBIX H3MEPEHHM, MMPH 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCcHpOBaTh PE3YJIBTATHI MOJYICHHON 3aBUCUMOCTH (PM3MUYECKHUX BEIIMYUH B BHJIE TPAPUKOB C yIETOM aOCOMIOTHBIX MOTPENTHOCTEH M3MEPECHHUIA,
JieaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEOBAHNUS;

MPOBOJNTh KOCBEHHBIC M3MEpEHUs (PU3NYSCKUX BEIUYHMH, TPU 3TOM BBIOMPATH ONTUMAJIBHBIA METOJ M3MEPEHHS, OIICHUBATH AOCOIIOTHBIC
OTHOCUTEJIbHBIE TOTPEUTHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJAUTH OMNBITHI O MPOBEPKE NPEIJIOKEHHOM TUIOTE3bl: IUIAHUPOBATh OSKCIEPUMEHT, COOMpaTh JKCIEPUMEHTAJIbHYIO YCTaHOBKY,
AHAJIM3UPOBATH MTOJIYYEHHBIE PE3YyJIbTAThI U JI€JIaTh BBIBOJ O CTATyCE MPEMJIOKEHHOM TUIIOTE3bL;



OIMCBIBATH METO/IbI MOJIYYECHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUMH;

cobmoaTh MpaBwia O€301MacHOro TpyJAa INPH IPOBEJCHWH HCCISNOBAHMN B paMKax Y4YeOHOTO AKCIEPHMEHTa, IMPAaKTHUKyMa H y4eOHO-
MCCIIeIOBATENILCKON M MTPOSKTHOM JEATEIIEHOCTH € MCIIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB 1 JIAOOPATOPHOTO 000PYAOBAHHMS;

pemaTh pacy€THBIC 33aJja4d C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHOW ()M3MYECKON MOJENbIO: Ha OCHOBAHWW aHAJIKM3a YCIIOBHS BEIOMPATh (U3NUECKHE
MOJICJIA, OTBEYAIOIIWE TpPEeOOBAaHUSAM 3aJadd, NPUMEHITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOpUH MpH
MCIOJIb30BAHUN MAaTEeMAaTUYECKHX METOJIOB PEIICHHUs 3a/1a4, MPOBOJUTH pacu&Thl HA OCHOBAHUHU MMEIOIINXCS JaHHBIX, aHATM3UPOBATh PE3yIbTaThl
U KOPPEKTUPOBATH METO/BI PEIICHUS C YUETOM MOTYyYEHHBIX PE3YIbTATOB;

pemaTh KauecTBEHHBIE 3a/1a4yM, TpeOyrolue MpUMEHEHHUs 3HaHUI U3 pasHbIX pa3[esoB Kypca (HU3MKH, a TakKe MHTErpally 3HAHUWA U3 IPYTHX
MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BEICTPAUBATh JIOTHYECKYIO [IEMOYKY PacCyXKICHUH ¢ OMOpOoi Ha M3yUYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnveckue SIBICHUS;

UCIIOJIh30BAaTh TEOPETUUYCCKUE 3HAHUS JJIsi OOBSCHCHUS OCHOBHBIX MPHUHIIMIIOB Pa0OThI U3MEPHUTENBHBIX MPUOOPOB, TEXHHYECKUX YCTPOUCTB H
TEXHOJOTMYECKUX MTPOIECCOB;

MIPUBOMTH TIPUMEPHI BKJIaZIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHUpPaA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAITM3UPOBATh U OIICHUBATH IMOCIEACTBUS OBITOBOW M TPOW3BOJCTBEHHON JEATEIHLHOCTH YEJIOBEKA, CBSI3aHHON ¢ (PH3MUECKUMU TPOIECCaMu, C
MO3UIHNA YKOJIOTUYECKOI 0€30MacHOCTH, MPEACTABICHUN O PAllMOHATFHOM IIPUPOIOOIB30BAaHIH, A TAK)KE Pa3yMHOM HCIIOIB30BAHUH TOCTHKCHH I
HAYKH U TEXHOJIOTHMA Ui AabHEHUIIET0 pa3BUTHUS YEIOBEYECKOr0 O0IIEeCTBA;

MPUMEHATh Pa3MUYHbIE CIOCOOBI paboTHl ¢ HMH(OpMaIUe (U3NIECKOro CONEp)KaHHs C HCIOJIb30BAHHWEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, MPHU 3TOM HUCIOJIb30BATH COBPEMEHHBIC MH()OPMALMOHHBIE TEXHOJOTHH MAJSl MOKCKA, MepepadOTKU M MpPEObSBICHUS y4eOHOU U
HAYYHO-TIONYJISIPHON HMH(GOpMAIMH, CTPYKTYPHUPOBAHUS M WHTEPIpPETAlMH WH(POPMAIIMH, TTOJIYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHAJTM3UPOBATh MOJy4YaeMyl HH(GOpPMAIMIO U OICHWBAThL €€ JOCTOBEPHOCTh KaK HAa OCHOBE WMCIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHaJM3a
MCTOYHUKA WH(DOpMAIINH;

MIPOSIBJISITH OPTaHU3AIMOHHBIC M TT03HABATEIBHBIC YMEHUSI CAMOCTOSITEIILHOTO MPUOOPETEHISI HOBBIX 3HAHUH B IPOIIECCE BBIMIOJTHEHUS MMPOSKTHBIX
1 y4eOHO-UCCIIEeIOBATEILCKIX PaboT;

paboTath B TPYIIE C UCMOTHEHHEM PA3IMYHBIX COLMANBHBIX POJIeH, TNIAaHUPOBAaTh pabOTy TPYMIIBI, PAIMOHATBHO PACIpENeNiaTh ACSITeIbHOCTD B
HECTaHIAPTHBIX CUTYAIUIX, aJIEKBATHO OIICHUBAThH BKJIA/ KaXKJI0TO M3 YYaCTHUKOB IPYIIIBI B PEIICHUE pACCMATPHUBAEMOI MPOOIIEMBI;

MPOSIBJISITH MOTHUBALIMIO K OyAyIIel mpodecCHOHATEHON ACITETHHOCTH O CIEIHATBHOCTM (PH3UKO-TEXHHUECKOTO MPO(UIISL.






TEMATHYECKOE IVNTAHUPOBAHUE 10 KJIACC

KoanuectBo yacos

OnexTpoHHbIe (LIU(POBHIE)

Ne HaumeHoBaHMe pa3ziesioB U TEM MPOrpaMMbl ‘
n/m Bceero|  KonrposbHbie TpakTuueckue || 00PA30BATENbHbIE PECYPChI
paboThI paboThI
‘Pamen 1. HAYUYHBIA METO/J ITIO3HAHUS TPUPO/IbI
‘1.1 HHaquLIﬁ METOJ ITIO3HAHUS IIPUPOIBI H 6 H 1 H H
‘I/ITOFO 110 pa3zueiny H 6 H

Paznen 2. MEXAHUKA




Ne HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMbl ‘ KonnuectBo yacos ‘ OnexTpoHHbIe (LIU(POBLIC)
n/m Bceero|  KonrposbHbie IpakTuueckue || 00PA30BATENbHbIE PECYPChI
paboThI paboThI
‘2.1 HKI/IHeMaTI/IKa “ 10 “ 1 H H |
22 |hmavma [10] H | |
‘2.3 HCTaTI/IKa TBEPIOTO TENa “ 5 “ H H |
‘2.4 H3aKOHI>I COXPAHEHUs B MEXaHUKE H 10 H H H |
‘I/ITOFO 10 paszeny “ 35 “ |
‘Pawe.ﬂ 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJNHAMUKA |
‘3.1 HOCHOBH MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU H 15 H H H |
‘3.2 "TepMOIII/IHaMI/IKa.TeHJ'IOBBIe MAaIIIUHBI H 20 H H H |
3.3 ||ArperaTHble cocTOsiHUS BemecTBa. Da30BbIe 14
MepeXo/Ibl

‘HTOFO 0 paszeny H 49 H |
Pazien 4. DJIEKTPOJJMHAMUKA |
‘4.1 H3JI€KTpI/I'—IeCKOG oJie H 24 H H H |
‘4.2 HHOCTO;{HHHﬁ AJIEKTPUYECKUU TOK H 24 H H H |
‘4.3 HTOKI/I B Pa3IMYHBIX Cpeaax H 6 H H H |
MToro no pazaery | 54 | |
‘Pasnen 5. DU3UYECKHI IPAKTUKYM |
‘5.1 HCDI/ISI/I'-IGCKI/Iﬁ IIPAaKTUKYM H 16 H H 16 H |
‘I/ITOFO 10 pasfeny H 16 H |
‘PGSGPBHOC BpeMs H 10 H H H |
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 170 || 9 [ 16 [ |
11 KVIACC
‘ Ne H HanmMeHoBaHue pa3enoB U TeM MPOrpaMMBbI H KommyectBo wacos HBneKTpOHH|




n/m Bcero|| KonTtpomnbHbie [IpakTnueckue ble

paboThI paboThI (undpoBbie

06pa3?OBaTe

JbHBIE
pecypcbl

Pazzen 1. DJIEKTPOJJMHAMHUKA |
‘1.1 HMaFHI/ITHOG rnojue H 14 H H H |
‘1.2 HBJIeKTpOMarHI/ITHaﬂ MHAYKLIUSA H 13 H 1 H H |
‘I/ITOFO 10 pasieny H 27 H |
[Pazzea 2. KOJJEBAHUS Y BOJIHBI |
‘2.1 HMexaHH%CKHe KoJieOaHus H 10 H H H |
‘2.2 HBneKTpOMarHI/ITHLIe KoJieOaHus H 15 H H H |
‘2.3 HMexaHH%CKHe Y DJIEKTPOMArHUTHBIE BOJTHBI H 10 H 1 H H |
24 O | 25 | 1 H |
‘HTOFO 0 paszeny H 60 H |
‘Pawen 3. OCHOBBI CIIEHUAJIBHOM TEOPUU OTHOCUTEJBHOCTH |
3.1 |OcHors CTO | 5 | 1 [ [ |
‘I/ITOFO 10 pasieny H S H |
Paznen 4. KBAHTOBAS ®U3UKA |
‘4.1 HKOpH}’CKyJ‘IHpHO-BOJ‘IHOBOfI JyaJu3Mm H 15 H H H |
‘4.2 Hd)mm(a aroma H 5 H H H |
‘4.3 HCDI/IL’-I/IKEI ATOMHOTO SJpa U 3JIEMEHTaPHbBIX YaCTHI] H 5 H H H |
WToro mo pazaeny | 25 | |
‘Pa:me.ﬂ 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU |
‘5.1 HQHeMeHTLI ACTPOHOMHH U acTPO(U3UKH H 12 H H H |
‘I/ITOFO 110 pa3zueiny H 12 H |

Pazzea 6. PUSUYECKUN MIPAKTUKYM




Ne HaumeHoBaHME pa3/enoB H TEM MPOrPaMMBbI KosnnuecTBo yacoB ‘ DIeKTPOHH
n/m Beero|| Kontponbubie | Ilpaktuueckue bIC
paboTHI paboTHI (HHQ’I;OBHG
oOpasoBare
JIbHBIC
pecypcsl
‘6.1 Hd)mnquKHﬁ IPAKTHKYM H 16 H H 16 H |
[MToro mo pasneny | 16 || |
‘Pa:*.z[en 7. OBOBHIAIOIIEE IOBTOPEHUE |
7.1 |Cucremaruzanus u 0000IIEHIE TPEIMETHOTO COJCPKAHUS U OIBITA 15
NeSATeTLHOCTH, MPUOOPETEHHOTO MpU U3yueHuu Kypca pusuku 10 — 11
KJIaCCOB
‘I/ITOFO TI0 pasaery H 15 H |
‘PCSGPBHOC BpeMs H 10 H H H |
(OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 170 || 4 [ 16 [ |
MHOYPOYHOE IIVIAHUPOBAHUE 10 KJIACC
Ne Tema ypoxka KonnuaectBo wacos ’ Hara OneKTpoHHbIe
n/n Bcero| Kourposnbheie ||[Ipaktnyeckue|| 13YTCHHA O6p§fi§‘;’;§fme
paboThI paboThI pecypebl
1 | ®wusuka — dyHIamMeHTaNbHAs HAyKa O IPUPOJIE 1 01.09.2023




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara OIeKTpOHHBIE
n/n Beero|| Kortponshbie |Ipaxtiaeciug]| H3ydeHms | _ mwibpossie
p p 00pa3oBaTebHBIC
paboThI paboThl pecypcbl

2 ||Hayunslit MeTO/ TO3HAHUS U METOJIBI HCCIIEIOBAHUS (PU3HMICCKIX 1 04.09.2023
SIBJICHUI

3 ||[9KkcriepuMEHT U TeOopHs B IIpoliecce Mo3HaHus npupoasl. Habmonenue u || 1 05.09.2023
9KCIIEPUMEHT B (PU3UKE

4 ||CnocoOsr m3mepeHust GU3NIeCKnX BeTMIuH. AOCOIIOTHAS U 1 06.09.2023
OTHOCHTEJIbHAS MTOTPEITHOCTH U3MEPEHNI (PU3NYECKIX BEIMYNH

‘5 HBXOI{Haﬂ KOHTpOJIbHAs paboTa H 1 H H 07.09.2023 H

6 |MongemupoBanue B pusuke. Posib u mecto pusuku B popMupoBaHun 08.09.2023
COBPEMEHHOM HayYHON KAPTUHBI MUPA, B IPAKTUYECKOU NEATEIBHOCTH
JOIEU

7 ||Mexanuueckoe neuxenue. Cucrema orcuera. OTHOCUTENIBHOCTD 1 11.09.2023
MexaHuueckoro ABmxeHus. [Ipsimas u oOpatHas 3a1a4u MEXaHUKU

8 ||[Pammyc-BeKTOp MaTEpHAIbLHOM TOUKH, €0 MPOSKIIMH Ha OCH KOOPIUHAT. 1 12.09.2023
Tpaexropust. [lepememienne. Ckopocts. MIX mpoekunu Ha ocu
KOOpJUHAT

9 ||PaBHOMEpHOE TpsiMONTMHEITHOE BMXKeHHE. | padudeckoe onmcanme 1 13.09.2023
PaBHOMEPHOTO MPSIMOIMHEHHOTO JBUKCHHS

‘10 HCJ’IO)KGHI/IG nepeMenieHui U ckopocte. Pemenne 3aqau H H H 14.09.2023 H

11 ||HepaBHOMepHOe nBHKeHHE. MTHOBEHHAs! CKOPOCTh. Y CKOpPEHHE. 15.09.2023
[IpsamonnHENHOE IBUKEHNE C IOCTOSHHBIM YCKOPEHUEM

12 |'paduueckoe onrcanue NpSIMOITMHEHHOTO JBUKCHHS C MOCTOSTHHBIM 1 18.09.2023
YCKOPEHUEM

13 ||CBobOomHOE MajeHne. Y CKOpeHHe CBOOOTHOTO TaICHUS. 3aBUCHMOCTb 1 19.09.2023
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHH M UX TpaduKu

‘14 HI[BI/DKGHHG Tena, OPOIIEHHOIO MO/ YTIIOM K TOPU30HTY H H H 20.09.2023 H

15 |KpuBonunelinoe aBmxeHue. [[BIkeHUE 10 OKPYKHOCTH. YTJIOBas U 21.09.2023
JIMHENHas cKopocTk. Ilepuon n yacrora. LleHTpocTpemMuTensHoe U
MOJIHOE YCKOPEHUE




Ne Tema ypoka ‘ KonuuecTBo uacoB ‘ [ara OIeKTpOHHBIE
n/m A3VUYEHUS udpoBkie
Beero|| Konrposbnsie |[Ipaktuueckue| 13Y4 0BpA30BATEBHbIE
paboThI paboThl pecypcbl
‘16 HKOHTpOJ'IBHaSI pabora no teme "Kunemaruka" H H 1 H H 22.09.2023 H
17 |[I1epBorif 3akon HeroToHa. MHepuuanbpHble cuctemMbl oTcuéra. [IpuHmmn 25.09.2023
otHocuTenbHOCTH ["anunes. HennepuuanbHble CUCTEMBI OTCUETA
‘18 HCHna. PanoxeiicTByromas cuna. Bropoii 3akon Herotona. Macca H 1 H H H 26.09.2023 H
‘19 HB3aI/IMOz[eI710TBI/Ie ten. Tpernii 3akoH HeroToHa H H H H 27.09.2023 H
20 |[IpuHIMI Cynepno3uiMy cuil. Pemenne 3a1a4 Ha IPUMEHEHHUE 3aKOHOB 28.09.2023
Herotona
21 ||3aKOH BCEMHPHOTO TATOTCHUS. DKBHBAJICHTHOCTh IPAaBUTAIIMOHHON U 1 28.09.2023
MHEPTHOM MaccChl
‘22 HCHna TSOKECTH U YCKOPEHHE CBOOOIHOTO MAICHHS H H H H 29.09.2023 H
23 | ABmxeHue HEOECHBIX TNl M UX UCKYCCTBEHHBIX CITyTHHKOB. [lepBas 02.10.2023
KOCMUYecKasi CKOpocTh. 3akoHbl Kemiepa
‘24 HCHna yrpyroctu. 3akoH ['yka. Bec Tena H H H H 03.10.2023 H
25 ||Cuna tpenus. [Ipupoaa u BUABI cuil TpeHUs. J|BHKEHHE B )KUIKOCTH U 04.10.2023
rase ¢ y4€ToM CUJIbl COIPOTUBIIEHUS CPEJIbI
‘26 HI[aBneHHe. IM'mapocratuueckoe nasienue. Cuna Apxumena H H H H 05.10.2023 H
27 ||AbcomoTHO TBepaoe Teio. [locTynaTensHOE U BpalaTeIbHOE IBUKCHHE 06.10.2023
TBEPJOTO Tena
‘28 HMOMCHT CHJIbI OTHOCUTENBHO OCH BpauieHus. [1nedo cusl H H H H 09.10.2023 H
29 ||CnoxxeHue Cuil, IPUIOKEHHBIX K TBepAoMy Teny. LleHTp Tshkectu Temna. 10.10.2023
VYcnoBusi paBHOBECHsI TBEPIOIO Tena. Buapl paBHOBECUS
‘30 HPCHIeHI/Ie 3ama4 H 1 H H H 11.10.2023 H
‘31 HKOHTpOJILHa;I pabota no teme "Aunamuka. CtaTuka TBEpIOro Tena' H H 1 H H 12.10.2023 H
32 |Umnynbpc MaTepuanbHOM TOUKH, CHCTEMBI MAaTepUAIBHBIX ToUeK. LleHTp 13.10.2023
Macc CUCTEMbl MaTepUaJIbHBIX TOUEK. TeopeMa 0 ABMKEHUHU LIEHTPa Macc
33 |[IMITy IbC CHITBI M K3MEHEHHE UMITYJIbca Teja. 3aKOH COXPaHECHUS 1 16.10.2023




Ne Tema ypoka ‘ KonuuecTBo uacoB ‘ [ara OIeKTpOHHBIE
n/m A3VUYEHUS udpoBkie
Beero|| Konrposbnsie |[Ipaktuueckue| 13Y4 0BpA30BATEBHbIE
paboThI paboThl pecypcbl
‘ HHMnynLca. PeaktuBHOE NBUXKEHUE H H H H H |
34 |MomeHT uMITyJIbca MaTepuaibHON TOoUKH. [Ipencrarienue o 1 17.10.2023
COXPAHEHUHU MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJIAX
35 ||Pemenue samau |1 | [ |18.10.2023 |
36 |[PaGoTa cuibl Ha MaJOM M Ha KOHEYHOM nepeMeleHuu. ['paduueckoe 19.10.2023
npeacTaBieHue padoThl cUiibl. MOIIHOCTD CUJIBI
37 ||Kunermueckas sueprus. Teopema 00 H3MEHEHUU KUHETHIECKOH sHepruu| 1 20.10.2023
MaTEpPUAIIbBHOM TOYKHU
38 |[loTeHIMabHBIC M HETTOTCHIIMAIbHBIC CUJIbL. [loTeHIIMaIbHAS SHEPTHSL. 1 23.10.2023
Bropast kocMuueckas CKopocTb
39 | Tpersst KocMudecKasi CKOPOCThb. CBsI3b padOThI HEMOTEHIMAIBHBIX cHit € || 1 24.10.2023
M3MEHEHUEM MEXaHUYECKOU SHEPIMU CUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOU SJHEPTUU
40 |[Vropyrue u HEYNpyrue CTOIKHOBEHUS. Y paBHeHUEe bepHyum mist 1 25.10.2023
UJeabHOM KUJIKOCTH
‘41 HKOHTpOJ'IBHaH pabota o Teme "3aKOHBI COXpaHECHHS B MEXaHUKE" H H 1 H H 26.10.2023 H
42 |Pa3BuTHE TpeICTAaBICHHI O MPUPO/IE TETIOTh. OCHOBHBIC TOJIOKCHHS 27.10.2023
MKT. Iuddysus. BpoyHoBCKOE 1BUXKEHUE
43 ||CtpoeHue ra3000pa3HbIX, )KUJIKAX U TBEPIBIX TEJI. XapaKTep JBUKCHUS 1 06.11.2023
Y B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA
44 |Macca u pa3mepsl MoJIeKya (aToMoB). KonndecTBo BemecTa. 1 07.11.2023
[TocTostHHast ABoraapo
‘45 HTeMHepaTypa. Tennosoe paBHoBecue. [llkana [enbcus H 1 H H H 08.11.2023 H |
46 |[Pemenmue 3amau | 1 | [ [09.11.2023 | |
‘47 HI/I)ICaHI)HBIﬁ ra3. ['a3oBbIe 3aKOHBI H 1 H H H 10.11.2023 H |
‘48 HYpaBHeHHe MenpeneeBa-Knaneiipona. Pemenue 3agau H 1 H H H 13.11.2023 H |
49 | AbcomroTHas Temneparypa. 3akoH JlanpToHa 1 14.11.2023




Ne Tema ypoka ‘ KonuuecTBo uacoB ‘ [ara OIeKTpOHHBIE
n/m A3VUYEHUS udpoBkie
Beero|| Konrposbnsie |[Ipaktuueckue| 13Y4 0BpA30BATEBHbIE
paboThI paboThl pecypcbl
‘50 HI/I30np0L[eCCLI B HJICaJILHOM Ta3e C MOCTOSHHBIM KOJMYSCTBOM BeEIllECTBA H H H H 15.11.2023 H
51 |"paduueckoe mpencTaBiIeHHE H30MPOIIECCOB: U30TEPMa, U30X0Pa, 16.11.2023
n3zobapa
‘52 HOCHOBHoe ypaBuenue MKT H H H H 17.11.2023 H
‘53 HPemeHI/Ie 3az1a4 H H H H 20.11.2023 H
54 |Cs3p aOCOMIOTHON TeMIIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO 21.11.2023
CpeIHEN KHHETUYECKOM SHEPTUEH MMOCTYNATEIIBHOIO TEIIOBOTO
NBIDKEHNS €€ JaCTHIL
‘55 HO606H.IGHI/I€ U cucreMartu3anus 3Hanui mo treme "Ocuossr MKT" H 1 H H H 22.11.2023 H
‘56 HKOHTpOJ'IBHaSI pabota no Teme "OcnoBet MKT" H H 1 H H 23.11.2023 H
57 | TepmonnHamuueckas cucremMa. 3aiaHue BHEITHUX yciaoBui ams T/ 24.11.2023
cucrtembl. BHemHue u BHyTpeHHue napamertpsl. [lapamerpst T/]
CUCTEMBI KaK CpeJIHHE 3HAU€HUsl BEJTMYHH, ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
58 |HyneBoe Havano TepmoauHamMuku. CaMomnpon3BoiibHast penakcarus T/ 1 27.11.2023
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
59 |Mogenp naeanbHOTO raza B TepMOJIUHAMHUKE. Y CIIOBUS IPUMEHUMOCTH 1 28.11.2023
9TOM MOJEIN
60 |YpaBHenue MennaenceBa-Kianeiipona u BeIpaskeHuUE JUIsl BHYTPEHHEH 1 29.11.2023
SHEPIUH
61 |BeipaxeHnue as BHyTpEHHEH SHEPTUU OJJHOATOMHOTO HAEaIBHOTO Tasa. 1 30.11.2023
KBasucratnueckue u HECTaATUYECKUE MPOIIECCHI
62 |DnemenrapHas pabora B TepMOJAMHAMUKE. Beruucienue paboTsl Mo 1 01.12.2023
rpaduky mporuecca Ha pV-auarpamme
63 |Terutomepenaua kak crocod W3MEHEHHs BHyTpeHHeH sHepruu T /] 1 04.12.2023
CUCTEMBI 0€3 COBEPIICHHS PAOOTHI
64 |KonBekiusi, TEIUIONPOBOTHOCTD, U3TyUEHHE 1 05.12.2023




Ne Tema ypoka KonuuecTBo uacoB ‘ [ara OIeKTpOHHBIE
n/m A3VUYEHUS udpoBkie
Beero|| Konrposbnsie |[Ipaktuueckue| 13Y4 0BpA30BATEBHbIE
paboThI paboThl pecypcbl

65 |KommuectBo TermnoTel. TemmoéMKkocTh Tena. Y ienbHas 1 MOJISIpHast 1 06.12.2023

TEIJIOEMKOCTH BEILIECTBA. Y IeJIbHAsA TEIUIOTa CTOPaHUs TOIINBA
‘66 HPacqéT KOJINYECTBA TEIUIOTHI IPH TEIJIONEPENAYE H H H H 07.12.2023 H |
‘67 HHOHHTI/I@ 00 agnabatHOM miporiecce. [1epBbiii 3aK0H TePMOIUHAMUKA H H H H 08.12.2023 H |
68 |[KonanuecTBO TEMIOTH M paboTa Kak Mepbl U3MEHEHUsI BHYTPEHHEH 11.12.2023

sHepruu T/ cuctembl
69 |Bropoii 3aKk0H TepMOIUHAMUKHY ISl PABHOBECHBIX M HEPABHOBECHBIX 1 12.12.2023

mporeccoB. HeoOpatuMocTh MPUPOIHBIX MPOIIECCOB
‘70 HHpI/IHHI/IHBI nercTBys TerioBbix ManH. KIT/Q H 1 H H H 13.12.2023 H |
‘71 HMaKCI/IMaHBHOG snauenue KIIJI. [ukn Kapno H 1 H H H 14.12.2023 H |
‘72 HPCHIGHI/IC 3a71a4 H 1 H H H 15.12.2023 H |
73 ||DK0I0rMUeCKrEe acEKTHI UCIIOJIb30BAHUS TEIIOBBIX IBUTATENIEH. 1 18.12.2023

TermmoBoe 3arps3HEHUE OKPYKAIOWIEN CpEabI
‘74 HPCLHCHI/IC 3a71a4 H H H H 19.12.2023 H |
75 ||OGoO0meHue u cucTeMaru3anus 3HaHuH 1mo Teme "TepMoarnHaMuKa. 20.12.2023

TennoBbie MaIvHbI"
‘76 HKOHTpOJ'IBHaH paborta no teme "TepmoauHamuka. TemnoBsie MaHb" H H 1 H H 21.12.2023 H |
77 |[TapooOpa3oBanue U KoHAcHCanus. MicapeHue u KureHue. Y aeiibHas 22.12.2023

TEIIOTa MapooOpa3oBaHUs
78 |HacpleHHbIC M HEHACHINICHHBIE MTapbl. KauecTBEHHAs 3aBUCUMOCTD 1 25.12.2023

TUIOTHOCTHU U JAABJICHUS HACBIILIEHHOTO Mapa OT TEMIEPATYPhI, UX

HE3aBHCHUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb

TEeMIIEpaTypbl KUIIEHUS OT aBJICHUS B )KHJIKOCTU
‘79 HBJ‘I&)KHOCTB BO3yXa. AOCOIOTHAS ¥ OTHOCUTEIbHAS BIAKHOCTD H H H H 26.12.2023 H |
80 |[Pemenne 3anau [ [ 127.12.2023)| |
81 |[Teépmoe Teno. Kpucrammmueckre u amopdHble Tesa. AHH30TPOIHS 28.12.2023

CBOMCTB KPHUCTAJIJIOB




Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DIeKTPOHHbIE
uudpossie
n/m Beero|| Konrponbnsie |[[Ipaktnueckue| A3YICHAA oBpasoBaTenbHbIe
paboThI paboThl pecypcbl
82 |[lnaBneHue u KpucTaU3anus. Y qelibHas TEIUIOTA IJIaBJICHUSI. 1 29.12.2023
CyOnumarnus
83 ||ledbopmanmu TBEpmOTO Tena. Pactsokenue u cxxatue. Cnpur. Moy 1
IOwnra. Ilpenen ynpyrux aedopmaruii
84 |TemmoBoe pacmMpeHne XHUIKOCTEH U TBEPABIX Tell. AHTAPMOHU3M 1
TEIUIOBBIX KOJeOaHUl yaCTUILl BEIIeCTBa
‘85 HHpeo6pa30BaH1/Ie SHEPrHH B (Pa30BBIX MEPEXOJAX H 1 H H H H
‘86 HYpaBHeHHe TEIUIOBOro OajaHca H 1 H H H H
‘87 HPCIHGHI/IC 3a1a4 H 1 H H H H
88 |[loBepxHocTHOE HaTshKeHHE. KanmuisipHbie siBieHus. JaBieHne o 1
HMCKPUBIICHHOM NOBEPXHOCTHIO kuAKocTH. Dopmyia Jlammaca
89 ||O6o0meHue 1 cucTeMaTr3anus 3HaHUi 110 TeMe ""ArperaTHbie 1
cocTosiHUS BemiecTBa. Pa3zoBbie nepexoabl"”
90 ||KontpompHas paboTa 1mo Teme "ArperaTHble COCTOSHUS BEIIECTBA. 1 1
®a3oBbIe IEPEXObI"
91 ||DnexTpusanus Ten u e€ MpOosIBICHUS. DIeKTpHUUecKuil 3aps. [IBa Buna 1
INEKTPUYECKUX 3apsA0B. I[pOBOIHUKY, TUDIIEKTPUKHU U
MTOJIYITPOBOTHUKHU
92 | DnemMeHTapHBIH AICKTPUICCKHN 3apsil. 3aKOH COXPAHCHUS 1
IIEKTPUYECKOTO 3apsia
‘93 HB3aI/IMoz[eI7ICTBI/Ie 3apsa0B. Toueunsle 3apsaapl. 3akoH Kynona H 1 H H H H
‘94 HPCHIeHI/IC 3a71a4 H 1 H H H H
‘95 H3HCKTpI/I‘ICCKOG nojie. Ero neicrBue Ha 3JeKTPUUECKUE 3apsiibl H 1 H H H H
96 |[Hampsok€HHOCTB 21eKTpruecKoro mouist. [IpoOHsii 3apsy. Jiuaum 1
HaNpPsLDKEHHOCTH JIEKTPUUECKOro 1oJ1s1. OTHOPOJHOE AIEKTPUUYECKOE
noJie
97 |[loTeHIMATBLHOCTH IMEKTPOCTATUIECKOTO TOJs. PasHOCTh MOTEHIIAIOB 1




Tema ypoxka

KoanuectBo yacos

Bcero

Kontpoubsssle ||[IpakTnueckue
paboThI paboThl

Jlara
W3yYCHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

‘I/I HAIPsHKCHUC

HOTCHHI/IaHBHa}I OHCPI'UsA 3apsia B 9JICKTPOCTATUYCCKOM II0JIC.
HOTCHHI/IEU'I QJICKTPOCTATUYICCKOI'O ITOJIA

99

CBs13b HANPSHKEHHOCTH MO M PA3HOCTH MOTEHLMAIIOB JIs
3IEKTPOCTATUYECKOTO I0JIA

‘100 HHpHHuHH CYNEPIIO3ULINH JIEKTPUUECKUX ITOJIEN

|

|

‘101 HPeH_IeHI/IC 3a71a4

‘102 HHone To4euHoro 3apsiaa. [lojge paBHOMEPHO 3apsKeHHOU cepbl

|

|

103

[Tone paBHOMEpHO 3apsKEHHOTO 10 00BEMY 11apa. [lone paBHOMEpHO
3apsOKCHHOW 0€CKOHEYHOM TIOCKOCTH

Rk~

104

HpOBOI[HI/IKI/I B JJICKTPOCTATHYCCKOM II0JIC. VYcaoBue PaBHOBCCHUA
3apsAa0B

1105

‘I[I/IBJ'ICKTPI/IKI/I Y MOJYIIPOBOJHUKH B JIEKTPOCTATHYECKOM I10JI€

106

KOHI[CHcaTOp. SHCKTpOéMKOCTB KOHACHCATOpa. BJ'ICKTPOéMKOCTB
IINIOCKOT'O KOHACHCATOpa

‘107 HHapannenbﬂoe COCIMHEHUE KOHJIEHCATOPOB

‘108 HHOCJ’IGI{OB&TGJ’IBHOG COeIMHEHUE KOHJIECHCATOPOB

|

|

‘109 H3HepFI/Iﬂ 3apsKEHHOT0 KOHZIEHCATOPa

‘110 HPemeHHe 3a;aq

|

|

‘111 HI[BI/I)KCHI/IC SapH)KCHHOﬁ JacTUulbl B OZJTHOPOJAHOM JBJICKTPUYICCKOM I10JIC

‘112 HPCHIeHI/IC 3a;a4

|

|

|

|

‘113 HO606meHHe Y CHUCTEMaTH3alMs 3HAaHUM 10 TeMe "DeKTpuueckoe nosne"

‘114 HKoHTponLHaﬂ pabota o Teme "DnekTpudeckoe mose"

|

|

|

|

115

Cuia Toka. ITocTOsIHHBIN TOK. Y CIIOBUS CYyIIECTBOBAHUS IIOCTOSIHHOTO
AJEKTPUYECKOTO TOKA

A R R

116

Ncrounuku toka. Hanpsxenue u 91C




Ne Tema ypoxka
n/n

KoanuectBo yacos

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThl

Jlara
W3yYCHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

‘117 H33,KOH Owma a1 yyactka uenu. JIeKTPUYECKOe COMPOTUBIICHUE

118 |[3aBuCUMOCTH COIIPOTHUBJICHUA OAHOPOIHOTO IMPOBOJHUKA OT €I0 JJIMHBI
" Iiomaau mornepeuIHoro CCUCHUsA

‘119 Hyneanoe COIIPOTHUBJICHHE BellecTBa. Pemenne 3anauq

120 HOCHG,Z[OB&TGHBHOG, napaJjuieJibHOC, CMCIIIaHHOC COCIMHCHUC
IIPpOBOTHUKOB

‘121 HPvaéT pa3BeTBIEHHBIX dIeKkTpruyeckux 1ernei. [IpaBuna Kupxroda

‘122 HPCIHGHI/IC 3a71a4

|

|

‘123 HPa60Ta IEKTPUUECKOro ToKa. 3akoH Jlxxoynsa —Jlenna

‘124 HPeH_IeHI/IC 3a71a4

|

|

125 | MommHOCTh 3MeKTPHUUECKOro ToKa. TernoBasi MOIIHOCTb, BeIEIsAeMas Ha
pesucrope

Rk~

‘126 HPemeHHe 3a;au

|

|

‘127 HSI[C Y BHYTPEHHEE CONPOTUBICHUE UCTOYHHUKA TOKA

‘128 H3aKOH OmMa 7151 TOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM Lenu

|

|

‘129 HPCLHCHI/IC 3a7a4

‘130 HMOHIHOCTL HCTOYHHKA TOKa

|

|

‘131 HKOpOTKOC 3aMBbIKaHUE

|

|

‘132 HKOHJIGHC&TOp B IIENIH IOCTOSIHHOT'O TOKAa

‘133 HPCLHGHI/IC 3a71a4

‘134 HPCLHGHI/IC 3aaa4 no teme "lloCcTOosSTHHBINA ANEKTPUYECKUil TOK"

‘135 HPCHIeHI/IC 3aja4 1o Teme "I10CTOSHHBIN 3EKTpUUECKUd TOK"

|

|

|

|

‘136 HPCLHGHI/IC 3aaa4 no teme "[loCTOsSTHHBINA AIIeKTPUYECKHUil TOK"

R~~~

137 ||O60061eHne U cucTeMaTu3anus 3HaHui 1o TeMe "T1oCcTOSIHHBIN
ANEKTPUUYECKUNA TOK"




Ne
n/a

Tema ypoxka

KoanuectBo yacos

Bcero

Kontpoubsssle ||[IpakTnueckue
paboThI paboThl

Jlara
W3yYCHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

138

‘KOHTpOJ'IBHaSI pabora o Teme "[loCTOSHHBIN IIEKTPUICCKUNA TOK"

1

139

BHGKTPI/I‘-IGCKEUI MMPOBOAUMOCTD PA3JIMYHLIX BCUICCTB. 9HeKTqueCKHﬁ
TOK B MCTaJlJlax. CBCpXHpOBOZ{I/IMOCTB

140

DJIEKTPUYECKUI TOK B paCTBOPAaX M pacijiaBax JEKTPOJUTOB. 3aKOHBI
®dapanes 1715 SJIEKTPOINU3a

‘141 HSneKTpI/IquKI/Iﬁ TOK B raszax. Ilma3ma

|

|

‘142 HSneKTqueCKHﬁ TOK B BakyyMme. BakyymHbIe mpuOopsI

‘143 HSneKTpI/IquKI/Iﬁ TOK B IIOJIyIIPOBOJJHUKAX

|

|

‘144 HHOJ‘IYHpOBOIIHI/IKOBBIC pudOpbI

145

B IIETH [TOCTOSIHHOTO TOKA P TIOMOIIY aHATIOTOBBIX M HU(POBBIX
U3MEpUTENbHBIX MPUOOPOB" MK "3HaKOMCTBO C LU(PPOBOIL
nabopatopueii o ¢usuke. [Ipumeps! n3mepeHus: PU3NUECKUX BETHUNH
MIPU MIOMOIIM KOMIIBIOTEPHBIX TaTYUKOB"

®u3znuecKkuil NpakTUKyM 1o teMe "M3MepeHne cuiibl TOKa U HanpsHKeHUs

R~

146

dusndeckuil NPakTUKYM 110 TeMe "3ydeHne HepaBHOMEPHOTO
JBUKEHUSI C LIEJIBIO ONPEETIeHUsI MTHOBEHHOM CKOpocTH"

147

Pu3nueckuil NpakTUKyM 1o teMe "M3mepenne yckopeHus rnpu
MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOU
mockocTl" unu "VccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBM>KEHUU"

148

Ouznyeckuil NpakTUKyM 110 Teme "M3MepeHne yckopeHusi CBOOOIHOTO
nagenus” win "M3yueHue IBHKEHHS Tella, OpOIIEHHOTO
TOPU30HTAIIBHO"

149

dusnyeckuil NpakTUKYM 110 TeMe "M3yueHne qBUKEHUS Tela 110
OKPY>KHOCTH C IIOCTOSIHHOM IO MOAYJIO CKOPOCTBIO" MU
"NccenenoBanne 3aBUCUMOCTH TIepro/ia 0OpalieHusi KOHMYECKOTO
MasTHHKA OT €ro napameTpoB"

150

dusndeckuil NpakTUKYM 110 TeMe "M3MepeHne paBHOAEHCTBYIOIIEH




n/a

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThl

Jlara
W3yYCHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

CWJIBI TIPY ABMKEHHUH OpyCKa Mo HaKJIOHHOM mockoctu uiu "[IpoBepka
TUMOTE3bI O HE3aBUCUMOCTH BPEMEHH JBMKEHUS OpycKa 10 HaKJIOHHON
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHHUE OT €ro Macchl"

151

dusndeckuit mpakTUKyM 1o Teme "McciienoBanue 3aBUCUMOCTH CHIT
yIPYTOCTH, BOSHUKAIONINX B MPYKUHE ¥ PE3MHOBOM 00pasIle, OT MX
nepopmaruu” unu "M3ydeHne NBHKEHUS CUCTEMBI TEJI, CBI3aHHBIX

HUTBIO, IEPEKUHYTON uepe3 JIErkuii 610K

152

dusnueckuit NpakTUKyMm 1o teme "M3mepenne ko3 duiieHTa TpeHus
10 BeJIMYHMHE YriioBoro kodgdunnenta 3aucumoctu Frp(N)" unu
"HccnenoBanue NBMKEHHUS OpycKa 10 HAKIIOHHOM MJIOCKOCTH C
nepeMeHHbIM Koduimentom Tperus" unu "M3ydenue qBuKeHUs
rpy3a Ha Bayly ¢ TpeHuem"

153

®uznueckuil NpakTUKyMm 1o teme "lMccnenoBanue ycnoBUid paBHOBECHS
TBEPJIOTO TeJa, UMEIONIEro och BpamieHus" win "KoHcTpyupoBaHue
KPOHIITENHOB M pacuyéT cuil ynpyroctu' win "HM3yueHne ycTOM4nBOCTH
TBEPIOTO TeNa, UMEOLIEro IJIOIAb ONOphI"

154

@u3nuecKkuil NpakTUKyM 1o teMe "M3mepenre ummnysibca Teaa mno
TOpPMO3HOMY ITyTH" WK "M3MepeHue CUIIbl TATH, CKOPOCTH MOJIEIN
AJICKTPOMOOHJIS ¥ MOIITHOCTH CHJIBI TATH" WK "CpaBHEHUE U3MCHEHUS
HMITYJIbCa TEJIa C UMITYJIbCOM cuilbl" WK "HccnenoBanue COXpaHeHHUs
HMITYJIbCa IIPU YIIPYTroM B3auMozeicTsun" wim "M3mepenue
KMHETUYECKON YHEPTUU TeNa 110 TOPMO3HOMY ITyTH"

155

dusnyeckuil NPakTUKYM 110 TeMe "M3ydueHne n30TepMHUECKOro
nporiecca (peKOMEeHI0BaHO HCII0NIb30BaHue 1 poBoii JabopaTopun)"”
i "M3ydenne n3oxopHoro mnporecca’ win "M3yuenne n306apHOro
npouecca” ninu "IIpoBepka ypaBHEHHS COCTOSIHUS"

156

Puznueckuil NpakTUKyMm 1o teme "M3mepenue yaenbHou
termoémkoctu" win "MccnegoBanue mpoliecca OCThIBaHUS BelecTBa'
nn "HccnenoBanue anuabaTaoro mpouecca’ ninn "U3ydenne




n/a

Tema ypoxka

KoanuectBo yacos

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThl

Jlara
W3yYCHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

B3aUMOCBS3U SHEPTUH MEKMOJIEKYIIIPHOTO B3aMMOIEUCTBUS U
TEeMIIepaTypbl KUIIEHUS KUAKOCTEN"

157

duznueckuil NpakTUKyMm 1o teme "M3ydyeHue 3akoHOMepHOCTEN
ucnapeHus xkuakocte" win "M3mepenue yaeabHOM TeI0Thl MIaBICHUS
npaa" unu "M3ydeHue cBOMCTB HachleHHBIX MapoB” uinu "M3mepenne
a0COIOTHOM BJIaKHOCTH BO3/1yXa U OL[EHKA MACChI TapOB B
nometenun". 3mepenune kordduimenTa moBepXHOCTHOTO HATSIKEHUS

158

dusndeckuit mpakTUKyM 1o Teme "HabiroieHne npeBparieHus SHepTuu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO M3TYUYCHHS CBETOAMO A" UITH
"N3yueHne npoTeKaHus TOKa B IIEMH, CoJIepkKalleil KoHAeHcaTop' Win
"Pacnipenenenue pa3HOCTH MOTEHIIMATIOB (HAMPSKEHUS) IPU
MOCJICJIOBATEIILHOM COSIMHCHUH KOHICHCATOPOB"

159

®uznueckuil NpakTUKyMm 1o teme "lMccnenoBanue cMenaHHOro
coenMHEeHUs pe3ucTopoB" win "M3mepenue yneabHOro COnpoTUBICHUS
npoBogHUKOB" miu "MccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HanpsHKEHU 1715 JTaMIIbl HAKaJIUBaHUS "

160

Ouzndeckuit mpakTuKyMm 1o Teme "Habmronenue smekrponuza’ wim
"N3mepenue 3apsaa oqHOBaJIEHTHOTro noHa" win "HccnenoBanue
3aBHCHMOCTH COIPOTHUBIICHUS TEPMOPE3IUCTOPA OT TEMIIEPATYPHI" UITN

"CHsTHE BOJBT-aMIIEPHOM XapaKTEpUCTUKH auoaa"

1161 |

‘O606HleHI/Ie U cucTeMaTtu3anud 3Hanuil o teMme "Kunaemarnka"

1162

‘O606H16HI/I€ U CHCTeMAaTH3alus 3HaHui 1mo TeMe "/[nHamuka"

|

|

163

O06o001enue U cucreMaru3anus 3HaHui 1Mo Teme "CTtaTuka TBepI0TO
Tena"

164

O06006mIeHne 1 cucTeMaTu3alys 3HaHuH 10 TeMe "3aKOHBI COXPAHECHHUS B
MmexaHuke"

1165

‘I/ITOFOBaH KOHTpOJIbHas paboTta

166

O0606mIenne 1 cucTeMarn3ays 3HaHui 1o teme "TepMognHaMuKa.




Tema ypoxka

KoanuectBo

qaCcoB ‘

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThl

[ara
M3y4YeHUS

DNEeKTPOHHBIC
uudpossie
00pa3oBaTebHBIC

pecypcbl

‘ HTGHJ'IOBBIC MAIIUHGBL"

O06o061IeHre U cucTeMaTu3alys 3HaHuH 1o Teme "ArperaTHbie
cocTosiHUS BeriecTBa. Pa3oBbie epexoap"”

‘168 HO606H.[GHI/IG ¥ CUCTEMAaTH3aIvs 3HaHUH 10 TeMe "DIIeKTprdeckoe mose"

0O000uIeHre ¥ cucTeMaTu3anus 3Hauui o teMme "TlocTOSHHBIN
AIEKTPUUYECKUNA TOK"

170 |O6o00mmIeHre 1 cucTeMaTU3alus 3HaHUH 110 TeMe "TOKH B pa3IudHbIX

cpenax"

‘OBHIEE KOJIMYECTBO YACOB 11O ITPOTPAMME




11 KJIACC

Ne Tema ypoka KonunuecTBo yacoB ‘ Hara DIIEKTPOHHBIE
n/m Bcero| Konrponpnsie || [Tpaktuueckue || A3YTCHAA undposbie
paBOTH paBOTH o0pa3oBaTesbHbIE
pecypcsl

1 |BzammopelicTBHE TIOCTOSSHHBIX MAaIrHUTOB M IIPOBOJHUKOB C TOKOM. 1

MaruutHoe nosie. ['unore3a Amnepa
2 ||BexTop MarHMTHON MHAYKUIMU. [[pUHIIUATI CYTIEpIIO3UIIMN MarHUTHBIX 1

nosnei. JIMHUY MarHuTHOM MHAYKIUU
‘3 HMarHHTHoe oJie MPOBOAHUKA ¢ TOKOM. OnbIT DpcTena H 1 H H H H ‘
‘4 HCI/IJIa AmMrnepa, e€ HalpaBiieHHE U MOAyJb. Pemenne 3anau H 1 H H H H ‘
‘5 H Bxonnas koHTpOIBHaS paboTa H 1 H 1 H H H ‘
‘6 HHpHMeHeHHe 3aKoHa AMIiepa. DIeKTpoU3MEpUTEIbHbIE TPUOOPHI H 1 H H H H ‘
7 ||Cuna JlopeHnra, e€ HanpaBlieHWE U MOTYJb. JIBIDKEHUE 3apsKeHHON 1

YaCTHUIbl B OJJHOPOJJHOM MarHUTHOM I10JI€
8 |Pemene sanau Lt | | | |
‘9 HPaGOTa cunel Jlopenna H 1 H H H H ‘
10 |Pemenye sanau L1 ] | | | |
11 |MaruutHoe nosne B BeuiecTBe. GeppoMarHeTHKH, rapa- u 1

JMaMarHeTUKH
12 ||OcHoBHBIE cBOlicTBA peppoMarHeTHkoB. [IpuMenenue 1

(dbeppomMarHeTuKoB




Ne Tema ypoxka ‘ KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/n Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypchl

‘13 HPemeHI/Ie 3a7ad4 1mo reMme "MarautHoe mose"” H H H H H ‘
‘14 HPemeHHe 3a7ad4 mo reMe "MarautHoe mose" H H H H H ‘
15 | SIBneHue ayeKTpOMarHUTHOW MHIYKIUHU. [I0TOK BEKTOpa MarHUTHON

WHIYKUIUU
16 |DAC mmayxumn |1 | | | | |
‘17 H3aKOH 3JIEKTPOMAarHuTHOM MHaykiuu Papanes H 1 H H H H ‘
‘18 HBpreBoe anekTpudeckoe nojue. Toku Oyko H 1 H H H H ‘
‘19 HSI[C VMHJIYKIMU B IBUKYIIUXCS TPOBOJHUKAX H 1 H H H H ‘
20 ||Pemenne saxan |1 | | | | |
21 |Mpapmio Jlera N | | | |
‘22 HI/IH,ILyKTI/IBHOCTB. Katyika "HIYKTUBHOCTH B IIEIH MTOCTOSIHHOTO TOKA H 1 H H H H ‘
‘23 HHBneHne camonHaykuuu. J/1C caMOMHIyKIIMHI H 1 H H H H ‘
24 | DHeprust MarHUTHOTO TOJIS KATYIITKHA C TOKOM. DJIEKTPOMAarHUTHOE 1

oJie
25 |[Pemenne sanau N | | | |
‘26 HO606meHI/Ie Y CHUCTEMAaTH3allMs 3HAaHUU 110 TeMe "DIEKTpoJuHaMuKa" H 1 H H H H ‘
‘27 HKOHTpOJ'IBHaH pabota o Teme "DnekTpoauHaMuKa" H 1 H 1 H H H ‘
28 |KonebarenpHas cucrema. CBoOOIHBIC KoJieOanus. ["apMoHYecKue 1

KoJICOaHHMs
29 |[KnaemaTHuecKoe M JUHAMUYECKOE OIMCAHUE KOIeOaTeIbHbBIX 1

JIBUKCHUH
30 |DHepreTrueckoe onucaHue. BoIBO JMHAMHYECKOTO OITMCAHUS 1

rapMOHHMYECKUX KOJIEOAHUN U3 UX SHEPTETHUYECKOTO U

KUHEMAaTHYCCKOTO OITMCAHUS
31 ||AMrumaTyzaa u dasa koneOaHmi 1




Ne Tema ypoxka KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/n Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypcsl

32 |[Tepuon u yactora konebanuii. [Tepro Mabix CBOOOIHBIX KOJICOaHMI 1

MaTeMaTH4eCcKoro MasTHUKa. [lepro cBoOOOIHBIX KOJIeOaHU

MPY>KUHHOT'O MasiTHUKA
‘33 H3aTyxaIOIJ1He KojeOaHus. BeiHyXneHHbIe Kosiebanus. Pe3onanc H 1 H H H H ‘
‘34 HABTOKOJ’ICGaHI/I}I H 1 H H H H ‘
‘35 HPemeHI/Ie 3a1a4 H 1 H H H H ‘
36 |Vpok-xonpepenuus "Mexanndyeckue KoueOaHus B My3bIKaJIbHBIX 1

HHCTpyMeHTax"
37 ||O6oOmIeHHE M cCHCTEMATU3alKs 3HAHMI 110 TeMe "MeXaHn4ecKue 1

KoJieOaHus"
‘38 HBneKTpOMarHI/ITHLIe xoneOanus. KonebaTenbHbIil KOHTYD H H H H H ‘
39 ||[®opmyna Tomcona. CBs3b aMILUIATY IbI 3apsiia KOHACHCATOPA C 1

aMIUTHTY/ION CHIIBI TOKA B KOJIEOATeThHOM KOHTYpE
‘40 H3aK0H COXpaHEHUsSI SHEPTUU B UJICATbHOM K0JIe0aTeTbHOM KOHTYpE H H H H H ‘
41 |(3aryxaromye 3JIeKTpOMarHUTHbIEe KoseOaHus. BeiHy X 1eHHbIE 1

AJICKTPOMArHUTHBIC KOJICOaHUs
‘42 HHepeMeHHmﬁ TOK. Pe3ucTop u KOHJIeHCaTOp B IIEMU EPEMEHHOTO TOKa H 1 H H H H ‘
‘43 HKaTymKa MHIYKTUBHOCTH B LIETIM IEPEMEHHOTO TOKA H 1 H H H H ‘
‘44 H3aKOH OmMa 1151 JIEKTPUYECKON e IEPEMEHHOTO TOKa H 1 H H H H ‘
45 |IMOmHOCTh IEPEMEHHOTO TOKa. AMITUTYTHOE U JICHCTBYIOIIIEE 1

3HAYEHUE CHJIbI TOKA U HANPSKEHUS
‘46 HPCSOHaHC B DJIEKTPUYECKOU LIETTH H H H H H ‘
47_|Pemene saa Lt ] | | | |
48 |WUneansublil Tpancopmarop. [IponsBoacTBo, mepenaya u noTpedieHne

ANEKTPUUYECKON SHEPTUU
49 DKoJOTHUYECKUE PUCKH MPH MPOU3BOJICTBE AIEKTpodHeprun. KynbTypa 1




Ne Tema ypoxka ‘ KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/n Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypesl

‘ HI/ICHOJ’ILSOB&HI/IH 3JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU H H H H H ‘
50_|Pemenye sanau |1 | | | |
51 |Pemenye sanau L1 | | | |
52 ||O6o0meHre u cucTeMaTH3aus 3HaHUH 110 TeMe "DIeKTPOMarHUTHEIC 1

Kosebanus"
‘53 HMexaHI/I%CKI/Ie BOJIHBI. XapaKTEPUCTUKN MEXAHUYECKUX BOJIH H 1 H H H H ‘
‘54 HCBOfICTBél MEXaHUYECKUX BOJIH H 1 H H H H ‘
‘55 H3ByK. XapakTepUCTUKH 3BYKa H 1 H H H H ‘
56 |Mudpa3Byk u ynbprpasByk. [llymoBoe 3arps3HeHre OKPYKaroIIeH 1

cpenbl
‘57 HPCIHGHI/IC 3aaa4 H 1 H H H H ‘
‘58 HSneKTpOMarHI/ITHLIe BOJIHBI. M311yueHue 3J1eKTpOMarHUTHBIX BOJIH H 1 H H H H ‘
59 |DHeprus 37eKTPOMAarHUTHBIX BOJH. CBOMCTBA 3JIEKTPOMArHUTHBIX 1

BOJIH
60 |[Ikana ameKTpOMarHUTHBIX BOJH. [IprMeHeHIe AMeKTPOMarHUTHBIX 1

BOJIH B TEXHHUKE U OBITY
61 |[IpuHIUIBI pagHOCBs3U U TeleBUIeHUS. Paguonokanusi. 1

DJIEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAOLIEH CpeIbl
‘62 HKOHTpOJ'IBHaH pabota no Teme "KoneGanus u BOHBI" H H 1 H H H ‘
‘63 HCBeT. 3aKOH NPSIMOJIMHEWMHOTO paclpOCTPAHEHMS CBETa H H H H H ‘
64 |Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA MTPSIMOJTMHEHHOTO 1

pacrpoCcTpaHeHHsI CBETa
‘65 HOTpa)KCHI/IC cgera. [Imockoe 3epkaio. Chepuueckoe 3epKajio H H H H H ‘
66 |[Iperomnenue cBeta. AGCOMOTHBIA U OTHOCUTEIBHBIN TIOKA3aTeNb 1

npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenpHblil yroi

MOJIHOTO BHYTPEHHETO OTPaKeHUs




Ne Tema ypoxka KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/n Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypesl

67 |Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB OTPAXKEHUS U MPETOMIICHHS 1

cBeTa
68 |Xon myueit B mpu3me. ducnepcus cBera. CIoXKHBINA cocTaB 0enoro 1

ceera. LlBer
‘69 ‘.HI/IHSI)I. @OKyCHOE pacCTOSHUE U ONTUYECKAsl CHJIA JIMH3bI H H H H H
70 |[MocTpoeHre N300pakeHUH B IMH3aX U UX CHCTEMaX. Y BEIMUCHUE 1

JIMH3bI
71 |Pemenue 3a7a4 Ha IOCTPOCHUE U300pAKEHUH, TOTYyIaCMBbIX C 1

MTOMOLBIO JTUH3
‘72 Hl“na3 KakK ONTHYECKAasi CUCTEMA H 1 H H H H ‘
‘73 HPCIHGHI/IC 3anad. [Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONITUKHU H 1 H H H H ‘
‘74 HCKOpOCTL CBETa U METOJIbI €€ U3MEPEHHUS H 1 H H H H ‘
‘75 H[[chepcm[ cBeTa H 1 H H H H ‘
‘76 HI/IHTepcpepeHuHﬂ CBETa H 1 H H H H ‘
77 |KorepeHTHBIC HICTOYHUKHU. Y CTIOBHUS HAOIIOACHUS MAaKCUMYMOB U 1

MUHHUMYMOB
‘78 HPemeHHe 3a1a4 H 1 H H H H ‘
‘79 HHpHMeHeHHe uHTephepeHuu H 1 H H H H ‘
80_|[lncppaxums cpera Lt | | | |
81 | dudpaxmmonnas pemérka. Ycnopre HaOMIOACHUS TTIABHBIX 1

MaKCHUMYMOB
‘82 HPCHIeHI/IC 3a1a4 H 1 H H H H ‘
‘83 HHOHepe‘{HOCTB CBETOBBIX BOJIH. [lonsipu3zanus ceera H 1 H H H H ‘
‘84 HPCLHGHI/IC 3a1a4 H 1 H H H H ‘
85 ||CBeToBbIC SBICHUS B IPHPOJIE 1




Ne Tema ypoxka ‘ KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/n Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypesl

‘86 HO6o6meHHe U cucTeMarusanus 3aaduii mo teme "Onruka" H H H H H ‘
‘87 HKOHTpOJ'IBHaSI pabota no Teme «OnTUKa» H H 1 H H H ‘
88 |['paHUIIBI MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU. 3aKOHBI

ANEKTPOAMHAMMKY U MPUHIUI OTHOCUTEIBHOCTH
‘89 HHOCTyﬂaTLI CHEINAIIbHON TEOPHH OTHOCUTEIHHOCTH H H H H H ‘
90 |([IpoctpaHcTBEeHHO-BpeMeHHOM nHTepBalL. [IpeodpasoBanus Jlopenna.

VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH.

3ameneHue BpEMEHU U COKpALEHUE JITTMHbI
‘91 HSHeerﬂ Y AMITYJIBC PEJISITUBUCTCKOW YaCTULBI H H H H H ‘
92 ||CBsi3b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEIISTUBUCTCKOW YaCTHIIBI.

DHeprus noKos
‘93 HPaBHOBeCHoe TEIJIOBOE U3ITyUYECHHE H 1 H H H H ‘
‘94 H3aKOH cMenieHus Buna H 1 H H H H ‘
‘95 HFI/IHOTCI’)a M. IInanka o kBanTax. @OTOHBI H 1 H H H H ‘
‘96 H3Hepr1/1;1 Y UMIyJbC GOTOHA H 1 H H H H ‘
‘97 HQDOToaq)(beKT. Omprtet A. T'. CtoneroBa. 3akons! hoTorddexra H 1 H H H H ‘
98 | VpaBuenue Ditnmrelina ais Gorordpdekra. "Kpacnas rpanumna” 1

¢dotordpdexra
‘99 HI[aBJIeHI/Ie ceeta. OnwiTel I1. H. JIeOenesa H H H H H ‘
‘100 HBOHHOBBIC CBOIICTBA YaCTHI] H H H H H ‘
101 |Bonust ne bpoiins. [nuna BoiHbI 1e bpoiins u pasmeps! o0mactu 1

TTOKATM3AIH IBIKYIIEHCS YaCTUIIBI
‘102 HKOpHyCKynﬂpHO-BOHHOBOﬁ Iyalu3M H 1 H H H H ‘
‘103 Hﬂn(bpalcum[ 3JIEKTPOHOB Ha KpUCTAJLIAX H 1 H H H H ‘
104 ||Criettnduxa nzmepennii B MuUkpomupe. COOTHOIICHUS




Tema ypoxka

KoanuectBo yacos

Bcero

Kontposnbnsie
paboThI

IIpakTrueckue
paboThl

JlaTa

HU3YyUCHUA

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

HHCOHpCI{GJ’IéHHOCTeﬁ I'eitzenOepra

1105

HPemeHHe rpaduyeckux 3agad

‘106 HPeHICHI/Ie pacuy€THBIX 3a1a4

|

|

|

107

Kontponpnas padora mo remam: "OcHoel CTO", "KopnyckysipHo-
BOJIHOBOM 1yanu3m"

108

OnbIThI 10 UCCIIEOBAHUIO CTpOeHUs aTroma. [lnanerapuas Moaenb
atoMa Peszepdopna

‘109 HHOCTynaTLI bopa

|

|

|

‘110 HBI/I,Z[LI cnekTpoB. CieKTp ypoBHEHN 3HEPIHH aToMa BOJOpO/Ia

|

|

|

111

HCHOHT&HHOG " BBIHY>KACHHOC U3JTYYCHHUC CBCTA

‘112 Hﬂa?,ep

|

|

|

113

Hyxnonnas monens siapa I'elizenOepra-MBanenko. 3aps 1 MaccoBoe
yucio sapa. M3otonsl. PaqnoakTMBHOCTD

I R

114

3aKOH paJiM0aKTUBHOIO pacnaja. CBoOCTBAa HOHU3UPYIOIIETO
u3NydeHus. BausiHue paguoakTUBHOCTH HA )KUBBIE OPraHU3MBI.
Jlozumerpust

115

Anepusie peakiuu. Snepusie peaktopsl. [IpoOaemsr ynpaBiseMoro
TEPMOSIZIEPHOTO CHHTE3a. DKOJIOTMUYECKUE aCIIEKThl Pa3BUTHS SIACPHON
SHEPreTUKHU

DHeprus CBsI3U HYKJIOHOB B sizipe. Snepubie cuibl. JlegexT maccsl sapa.

116

MeTobl perucTpanyu U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICUCTBHS. baprOHbBI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangaptHoid Moaenu. KBapk-riatooHHas MOJEb
apOHOB

117

®uzuka 3a npenenamu CranpaptHoit monenu. TémHas Marepus u
TéMHas SHeprusi. EnnHCcTBO Pu3nueckoil KapTUHBI MUpa

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYEHHE ACTPOHOMUU




Ne Tema ypoxka KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE

n/n Beero| Konrponbabie || [Ipaktuueckue || 13y ICHAA uH(poBbie
paboTHI paGoTHI obpa3oBareiibHbIe
pecypcsl
119 | [IpumeHMOCTB 3aKOHOB (DU3HUKH JIJIs1 OOBSICHEHUS TIPUPOIBI 1

KOCMHYECKUX 0OBEKTOB. MCTOILI)I ACTPOHOMUYCCKUX I/ICCJ'IGIIOBaHI/Iﬁ

120 ||CoBpemMeHHbBIC ONTHYECKHUE TEIECKOIIbI, PaIHOTEIECKOIbI, 1
BHeaTMoc(epHasi aCTPOHOMUS

121|Bun 3Bé3anoro Heba. Co3Be3nus, spKue 3BE3/1bl, IUIAHETHI, X BUauMoe | 1
JIBIDKEHHE

122 ||Conneunas cucrtema. Connne. CojlHeuHAasT aKTUBHOCTh. VICTOUYHUK 1
sHeprun CoJiHIIa U 3BE3]1

123 ||3BE3 b1, UX OCHOBHBIC XapaKTEPUCTHKHU. J{narpamMma "CrieKTpaabHbIH 1
KJIACC — CBETUMOCTH"

‘124 H3B63,HBI IJIABHOM 10CJIEI0BATEIbHOCTH H

125|BuyTtpennee crpoenue 38€371. COBpeMEHHBIE MTPEICTABICHUS O
MPOUCX0XACHUHU U 3BoJoIMK CoTHIA 1 3BE3. DTallbl )KU3HU 3BE3]]

126 |Mneunsrii [1yte — nHama [Nanaktuka. Tuner ramaktuk. Yepusie npippl B | 1
siIpax rajJakTUK

127 |Bcenennas. Pactmpenne Beenennoii. 3akon Xa66ima. Teopus 1
bosbmioro B3psiBa. PennkToBOE M3nydeHne

‘128 HMacmTa(ﬁHaﬂ cTpykTypa Beenennoi. Meraranaktuka H 1 H H H H
‘129 HHepeméHHme 1po0JIeMbl aCTPOHOMHHU H 1 H H H H
130 | ®usnueckuii npakTukyMm mo teme "HMccnenoBaHne MarHUTHOTO TOJIS 1 1

MOCTOSAHHBIX MarHuToB" wim "MccnenoBanue cCBOMCTB
(dheppomarnerukoB" uinu "VMccnenoBanue NeMCTBUS MTOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM"

131 ||®usnueckuii npakTHKYM 110 Teme "M3mepenne criinbl AMnepa" win 1 1
"N3y4yeHue 3aBUCUMOCTH CUJIBI AMIIEpA OT CHUJIBI TOKA'" MU
"OnpeneneHne MarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUJIbI
Amnepa"




° eMa ypoka OJIMYECTBO YaCOB ara JEKTPOHHBIC
N Tema yp K C) P
n/m Bceero|| Konrponbnsie | [Ipaktudeckue || A3YICHAA mdposbie
paBGOTEI paGOTEI o0Opa3oBaTenbHbIC
pecypesl
132 | ®uznueckuii npakTUKyM 1o Teme "VccenoBanue SBICHHS 1 1
AJEKTPOMArHUTHOU UHIYyKUUK" win "OnpeneneHue NHAYKIUU
BUXPEBOI'0 MarHUTHOI O noJs"
133 | dusnueckuii nmpakTukym 1o teme "VccrienoBanue siBICHUS 1 1
camouHyKiuu" nian "COopka MOJENH IEKTPOMAarHUTHOTO
reHeparopa"
134 | dusmueckuit mpakTuKyMm 1o teme "M3MepeHune nepruoa cBOOOIHBIX 1 1
KoJIe0aHWH HUTSHOTO U MPYKUHHOTO MassTHUKOB"
135 | ®dusnueckuii npakTuKyMm 1o Teme "[Ipeodpa3oBaHue SHEPTUU B 1 1
MPY>KUHHOM MasiTHUKE"
136 | dusnueckuit mpakTUKyM 1o Teme "MccnenoBanue mepeMeHHOro Toka 1 1
gepes3 MoCIeI0BaTeIbHO COSTUHEHHBIE KOHACHCATOP, KATYIIKY U
pesuctop” mwiu "MccnenoBanue paboThl HICTOYHUKOB CBETA B IICTIH
MIEpEMEHHOI0 TOKa"
137 | dusnueckuii npakTukyMm o teme "H3yueHne mapaMeTpoB 3ByKOBOM 1 1
BOJIHBI"
138 | dusnueckuii npakTKyMm 1o Teme "M3MepeHune mokaszarens 1 1
npenomiieHus crekna” uian "llonydyeHrne n3o06paxxeHust B CUCTEME U3
IIJIOCKOTO 3€pKaJia U JIUH3bI"
139 ||®usnueckmii mpakTukyMm 1o Teme "HccnenoBanne 3aBUCUMOCTH 1 1
(hOKYCHOT'O PacCTOSHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JTUH3)" UITN
"N3mepenne poKyCHOTO PacCTOSIHUS PACCEUBAIOIINX JTUH3"
140 | dusnueckuii npakTukyMm 1o teme "Habnronenue nudpaximm, 1 1
UHTEp(PEepEeHIIuHU U MoIsIpU3alu ceera”
141 | ®uznueckuii mpakTUKyM 110 Teme "OnpeneraeHne UMITYJIbca U YHEPTUU 1 1
PENATUBUCTCKUX YacTull (1o GoTorpadusiMm TPEKOB 3apsyKEHHBIX
YacTHI] B MArHUTHOM T10J1e)"
142 ||®usnueckuii npakTUKyM 10 TeMe "M3mepenne nocrosiaaoi [Inanka Ha | 1 1




n/a

Tema ypoxka

KoanuectBo yacos

Bcero

Kontposnbnsie
paboThI

IIpakTrueckue
paboThl

JlaTa

HU3YyUCHUA

ONEKTPOHHBIE
nudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

ocHOBe uccienoBanus porodddexra" wim "Vccnenopanne
3aBHCHUMOCTH CHJIBI TOKA Yepe3 CBETOAMO OT HaMpsDKEeHUs "

143

®uznueckuil NpakTuKym no teme "lMccnenoBanue cnekrpa
pa3peKEHHOI0 aTOMAapHOr'0 BOJOPOA U U3MEPEHHUE IOCTOSIHHON
PunGepra”

144

®duznueckuit mpakTUkyMm 1o teme "lMccnenoBanue paainoakTUBHOTO
(dhoHa ¢ ucnosib30BaHEeM J103uMeTpa’ win "M3ydeHne MmorIoneHus
OeTa-yacTHI] ATFOMUHHEM"

145

dusnueckuit mpakTukym 1o teme "HabmroaeHus 38€31H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C UCTIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUM JIJIS1 OTIpeIeICHUs TTOJIOXKEHNsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/1usi CeBEpHOro MOMyIIapus 1
spkue 38361 WK "Habmronenust B Teneckon JIyHbI, IIaHeT,
TYMAHHOCTEH M 3BE3HBIX CKOIICHUN"

146

O06o001enue U cucreMaru3anus 3HaHui. Posib GU3MKK U acTpOHOMUU B
SKOHOMHUYECKOU, TEXHOJIOTHUECKOM, COIMaIbHOM 1 3TUUECKOM cepax
NESITENLHOCTH UEJIOBEKA

147

O06o00mmenre u cucTeMaTn3anys 3HaHui. Poitb 1 MecTo (hU3uKH
ACTPOHOMMH B COBPEMEHHOM HAyYHOU KapTUHE MUpa

148

O06o00menue u cucremaru3anus 3HaHuil. Ponb (pusndeckoii Teopun B
(opMHUPOBaHUM IIPEACTABICHUMN O PU3NUECKOM KapTHHE MUPA, MECTO
¢u3nvecKoi KapTUHBI MUPa B 00ILEM Py COBPEMEHHBIX

CCTCCTBCHHO-HAYYHBIX l'IpCI[CTaBJ'IeHI/Iﬁ O IIpupoac

‘149 HO606meHHe M cHcTeMaTHu3anus 3HaHuH 110 Teme "KuHemaruka"

|

|

|

‘150 HO606meHHe W CHCTeMaTH3alus 3HaHuH 1o teme "Kunemaruka"

‘151 HO606H.I€HI/IG U cucTeMaTHu3aius 3HaHui o teme "Jlunamuka"

|

|

|

152

O06o0menue U cucreMaru3anus 3HaHui 1Mo Teme "CTtaTuka TBepI0To

Tema"

Rk~




Ne Tema ypoxka KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/m Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
pPaBOTHI paBOTHI o0Opa3oBaTenbHbIC
pecypcesl
153 |0600mmeHre u cucTemMaTH3aIus 3HaHUK 110 TeMe "3aKOHBI COXPaHCHHSI 1
B MexaHuke"
154 1|000061m1enne u cucreMaru3anys 3HaHui 1o Teme "OCHOBEI 1
MOJIEKYJIIPHO-KUHETUYECKOW Teopuun”
155|06006menue u cuctemaTu3alus 3HaHui Mo TeMe "TepmonnHaMuKa. 1
TertoBele MalInHE!"
156 | O600IIeHHE U CUCTEeMAaTH3aIUsl 3HAHUH 110 TeMe "ArperaTHbie 1
coctosiHUs BeriecTBa. Pa3oBbie nepexoap”
157|06006meHre U cucTemMaTH3alus 3HaHUN 110 TeMe ""DIIeKTPUIECKOe 1
none"
158/ 00600menue u cucreMaruszanus 3HaHun 1o teme "T1ocTosSTHHBIN 1
AIEKTPUUYECKUNA TOK"
159 |06001eHMEe U cucTeMaTH3aIMs 3HAHUH 110 TeMe "TOKH B pa3IMYHbIX 1
cpenax"
‘160 HO606H.I€HI/IG Y CUCTEMATH3aLus 3HaHUH 110 Teme "MarnutHoe none" H 1 H H H H
1161 |[Mtorosas konTposbHas pabora |1 | 1 [ [ [
162 |[Pe3epBHbliil ypok. O000IICHHE U CHUCTEMATH3allMsl 3HAHUH 110 TeMe
"Mexanndeckue koneoanus"
163 |[Pe3epBHEIi ypok. OO00OIICHHE ¥ CHCTEMATH3AINS 3HAHUH 110 TeMe 1
"DeKTpOMarHuTHBIC KoJeOanus"
164 |Pe3epBHbIil ypok. O000IICHHE U CHUCTEMATHU3alNsI 3HAHUI 110 TeMe 1
"MexaHUYEeCKHE U DJIEKTPOMArHUTHBIE BOJIHBI"
165 ||Pe3epBHblii ypok. O000IIEHNE U CHCTEMAaTH3AIMs 3HAHUHN 110 TeMe 1
"Onruka"
166 |Pe3epBHbIil ypok. O000IICHHE U CHUCTEMATH3alUs 3HAHUI 110 TeMe 1
"OcHoBrer CTO"
167 ||Pe3epBublii ypok. O000IIEHNE U CHCTEMATH3AINs 3HAHUHN 110 TeMe 1




Ne Tema ypoxka ‘ KoanuectBo yacos ‘ [Hara ONEKTPOHHBIE
n/m Beero|| Kontponsbie || Tlpaxtuueckue || A3YICHAS || 1HdpoBEIS
PaBOTHI paBOTHI o0Opa3oBaTenbHbIC
pecypesl
‘ ‘ "KopnyckymsipHO-BOJHOBOM aAyanu3m" H H H H H
168 |[Pe3epBHbIil ypok. O000IICHHE U CHCTEMATH3AINsI 3HAHUH 110 TeMe 1
"®u3uka aroma"
169 |[Pe3epBublii ypok. O0o0IIeHHE U cUCTEMAaTHU3allUs 3HAaHUI 110 TeMe 1
"®u3uKa aTOMHOTO s7Ipa U 3JIEMEHTApHbIX YacTull"
170 |[Pe3epBHbIil ypok. O000IICHHE U CHCTEMATH3AINS 3HAHUH 110 TeMe 1

"DmeMeHTsI acTpopu3ukn"
‘OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

jro)l 6 ] 16 |

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






