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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uMke Ha ypOBHE CpeIHEro odmero obpa3zoBaHusi pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHMUU K pe3yiabTaTaM
OCBOCHMS OCHOBHOW 0OpasoBarenbHOW mporpammsl, npeactaBieHHbIX B @I'OC COO, a Takxke ¢ yuéroM (denepaibHOM pabouyell mporpamMmsl
Bociutanust u Kounenuuu npenojaBanus ydeOHoro mnpeamera «®Pusnmka» B o0pazoBaTenbHBIX opraHmzanusx Poccuiickoit ®depepanuu,
pealn3yIoNMX OCHOBHbBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma mo ¢usuke ompenenser o0s3aTeNbHOE MPEAMETHOE COJAEp)KaHHE, YCTAHABIMBAET PEKOMEHAYEMYIO ITOCIIE0BAaTEIIEHOCTh
M3YYEHHUS] TEeM U pa3lielioB Y4eOHOro mnpeamera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€W, JIOTMKM Y4eOHOro mpoiiecca,
BO3pACTHBIX ocoOeHHocTer oOydarommxcs. [Iporpamma no ¢uszuke ga€t npeacTaBiIeHUE O MENSIX, COASPKaHUH, 00IIel cTparerun oOydeHwus,
BOCIIUTAHMS U Pa3BUTHUS O0yUaIOUINXCS CpeicTBaMU yueOHoro npeamera «Pusnka» Ha yriayOaéHHOM ypOBHE.

Wzyuenne kypca ¢usumku yriryOiaEHHOTO ypPOBHS TO3BOJISIET peaii30BaTh 3aqadd NMpOo(ecCHOHAILHOW OpHEHTAIMH, HANpaBJICHO Ha
CO3/IaHUE YCIIOBUH AJISl IPOSIBIICHUSI CBOMX MHTEIIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM 00Y4arOIIUMCS, KOTOPhIE HEOOXOAUMBI /ISt
NPOAOIDKEHUsT 00pa30BaHUS B OpraHM3alusAX MPO(EeCCHOHATBFHOTO O00pa3oBaHUs IO Pa3IMYHBIM (U3UKO-TEXHUYECKUM W HHKXCHEPHBIM
CHELUATIBbHOCTSIM.

B nporpamMme mo ¢usuke onpeaenstoTcs IIaHUPyeMble pe3yabTaThl OCBOSHHS Kypca (GH3UKU Ha YPOBHE CpelHero oomero oOpa3oBaHus:
JUYHOCTHBIC, METANpEAMETHbIE, IpeMEeTHbIE (Ha YriyOonéHHOM ypoBHe). HaydHO-MeTo1010rnueckoil OCHOBOM Ajisi pa3paboTKu TpeOOBaHUI K
JMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM pPe3yIbTaTaM OOYYalOUINXCsl, OCBOUBIINX MPOrpaMMy Mo (U3HMKe Ha YpOBHE CpPEeaHEro oOmiero
o0pa3oBaHMs Ha YIITyOIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESTEIbHOCTHBIN MOAXO/I.

[IporpamMma no pu3suke BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PM3HMKU Ha YriIyOJIE€HHOM YpOBHE, B TOM YHCJIE IPEIMETHbIE Pe3yIbTaThl O roAaM 00yUeHHUS;

cojepxkaHue yueoHoro npenmera «@u3nkay 1mo rojgaM o0ydeHusl.

IIporpamma no ¢u3uKe UMEeT MPUMEPHBIM XapakTep U MOXKET ObITh UCHOJIb30BAHA YUUTEISIMH (PU3UKU JJIST COCTABJIEHUS CBOUX paboumx
MIPOrPaMM.

IIporpamma 1o ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATHUBY YUMTENEH M MPETOCTaBIsIET BOZMOXKHOCTH JJISl pealn3alii pa3InyHbIX
METOJIMYECKUX MOIX0/I0B K MPENOAaBaHUIO (PU3UKU Ha YIIIyOJEHHOM YpOBHE MPHU YCIOBUH COXPAaHEHUs 00s3aTeNIbHOM YacTH COIep KaHUs Kypca.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAs B KauecTBe y4eOHOTro MpeiMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUN 00 okpyxkatouiem mupe. lIkonpHBI Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN Al €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SBJICHUN, U3y4aeMbIX XUMHUeH, Onoorue, pusndeckoit reorpadpuein u
actpoHoMuel. Mcnonp3oBaHue W aKTHBHOE MpPHUMEHEHHE (PU3MYECKMX 3HAHUU ONpPENeNMIIo XapakTep W OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cpepe 3HEPreTUKH, TPAHCIIOPTa, OCBOCHHUSI KOCMOCA, MOJTyYeHHsI HOBBIX MaTE€PUAJIOB C 33/IaHHBIMU cBoWcTBamMu. V3yuenue Gpusnku



BHOCHUT OCHOBHO# BKJIaJ] B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromerocs, B GopMupoBaHie YMEHUI IPUMEHSTh HAyUHBIH
METO/]I TO3HAHMUS TP BBINOJIHEHUN UMU Y4EOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca (u3MKKU Ha ypOBHE CPEIHEro oOmero oopa3oBaHus MOJNOKEH PsA UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPHHLIUIIBI
€ro MOCTPOCHHUSI.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEW Kypc SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJCPKHUT MaTepuall U3 BCEX paslesioB (PU3UKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOMH, TaK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B COOTBETCTBUU C HEW Marepuall Kypca (DM3HKU OOBEIUHEH BOKPYT (U3MUECKUX TeopHuil. Bemymmm B Kypce
aBigeTcss GOPMUPOBAHUE MTPEJICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEpUH, BEILIECTBE U IMOJIE.

Hoesn cymanumapuzayuu. EE peanusanys npeanonaraeT UCMOJIb30BaHNE T'YMAaHUTAPHOTO MOTCHIMANA (PU3HMUECKON HAYKH, OCMBICICHUE
CBSI3M pa3BUTHUS (DU3HUKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoen npuxnaonon nanpaenennocmu. Kypc Gpusuku yriryoj€HHOro ypoBHS MIPEAIoIaraeT 3HakOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U
TEXHOJIOTUYECKHX MPUIOKEHUIH U3y4eHHBIX TeOpUi U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILIUX MPEICTaBICHUNA U COBPEMEHHbBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoesn Ikonocuzauyuu peanusyercs MOCPEACTBOM BBEICHUS DIEMEHTOB COJAEP)KAHUS, MOCBSIIEHHBIX JKOJIOTUYECKUM MpobdieMam
COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TAKXKE 00CYXKAEHUSI MPOOJIEM pallMOHAILHOTO MPUPOIOII0JIb30BAHUS U
9KOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHUE coJiep)KaHUs IPOrpaMMbl MO (PU3UKE JOKHO OBITh IOCTPOCHO HAa MPHUHIMIIAX CHUCTEMHO-IEATENbHOCTHOrO mnoxaxona. Jlis
(buU3MKY peanu3anus dTUX TPUHIIUIIOB Oa3UPyETCs Ha MCIOIb30BAHUU CAMOCTOSITEIFHOTO KCIIEPUMEHTA KaK MOCTOSIHHO AeMCTBYIOLIETO (haKkTopa
yuebHoro mporecca. /s yriy0in€HHOT0 ypoBHS — 3TO CHCTEMa CaAMOCTOSITEIbHOTO YYEHHYECKOTO SKCIIEPUMEHTA, BKITFOYAIOMIETO (PPOHTATIHHBIE
YYECHMUYECKUE ONBITHl MPU M3YYEHUHM HOBOTO MarepHaia, jJabopaTopHble paboThl U paboThl NpakTukyma. IIpu 3TOM BO3MOXKHBI J1Ba criocoda
peanuzanun PU3NYECKOTO MpaKTHKyma. B mepBom ciiydae mpakTUKyM mpoBoautcs nubo B koHie 10 m 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO MOJYTOAMHA B KaX/10M U3 3THX KjaccoB. BTopoii crioco0 — 3To uHTErpanus padboT NpakTUKyMa B CUCTEMY JIAOOPATOPHBIX paboT, KOTOPbIE
MIPOBOASATCS B Mpoliecce n3ydeHus paszena (temsl). [Ipu 3tom nog paboraMu npakTUKyMa MOHUMAETCsS CaMOCTOSITEIbHOE UCCIIEIOBAHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIMH.

B nmporpammMe 1o ¢usuke cucremMa yueHHYeCKOTo SKCIIEPUMEHTA, J1a00paTOPHBIX pabOT UM MPAaKTUKyMa IpPEJICTaBlICHA €AUHBIM MEPEUHEM.
Bb10op TemaTukM IS 3TUX BUJIOB YYEHMUYECKHX MPAKTUYECKHX PabOT OCYIIECTBIISAETCS YYaCTHHKaMU OOpa3oBaTENbHOrO Mpoliecca UCXOIs U3
0COOEHHOCTEN MMOYpPOYHOTO IMJIAHUPOBAHUS U OCHAIEHUS kabuHeTa ¢pu3uku. [Ipu sTom obecrieunBaeTcs OBIaleHuE 00yUYaIOUMMUC YMEHUSIMHU
IPOBOJIUTh NpPSMblE M KOCBEHHbIE H3MEPEHUs, HCCIEJOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U TOCTAaHOBKY OIIBITOB IO IPOBEpKE
MIPEIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yaenseTcs pelIeHUI0 PAacuETHBIX M KaueCTBEHHBIX 3ajad. [Ipu 3ToM 11 pacu€THBIX 3aja4 MPUOPUTETOM SABIISIOTCS
3aJlauM ¢ SBHO 33JaHHOM M HESBHO 3aJJaHHOW (PU3MUECKON MOJEINbI0, MO3BOISIIONINE IPUMEHITh U3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJIHOTO pa3jiernia Kypca, Tak U UHTErpupysl IPUMEHEHHNE 3HAaHUM U3 Pa3HBIX pa3ieioB. [[1s KaueCTBEHHbIX 3a7a4u MIPUOPUTETOM SIBISIOTCS 3a1aHUA



Ha 00bsSACHEHHE/TIpe/ICKa3aHue MPOTEKaHUS (PU3NUECKUX SBICHUN U MPOIIECCOB B OKPYKAIOLIEH KU3HU, TpeOyronue BpIOopa pusnueckon Moaenu
IUIsl CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuun ¢ tpedoBanmsiMu PI'OC COO k MarepuanbHO-TEXHHMYECKOMY OOECIIEYeHHI0 Y4eOHOro Ipolecca Kype (U3NKU
yri1yOaE€HHOrO YpOBHS Ha YPOBHE CpPEIHEro o01ero oopa3oBaHus J0JKEH U3ydyaThes B YCIOBUSAX IpeAMeTHOro kabuHera. B xaOunere ¢pusuku
JOJDKHO OBITH HEOOXOoIuMoe J1abopaTropHOe OO0OpYJOBAaHWE JJsl BBIIOJHEHMS YKa3aHHBIX B IMporpaMMe Mo (pu3HMKe YYEeHHYECKHUX OIBITOB,
1a00paTOPHBIX PabOT M padOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHUE.

JleMoHCTpallMoHHOEe 00O0pyJaoBaHuEe (opMUpPYyEeTCS B COOTBETCTBHM C MPUHIMIIOM MHUHHMAJIbHON JOCTATOYHOCTH M OOECIeYnBaeT
[IOCTAHOBKY IEPEYMCICHHBIX B IporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlMi JUIsl MCCIEJOBAHUS H3y4aeMbIX SIBIEHUH M IPOLIECCOB,
SMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHIA.

JIabopatopHoe 00opyoBaHME I YUCHUUYECKUX ITPAKTUYECKUX PabOT GOpMHUPYETCs B BHJI€ TEMATUYECKUX KOMIIJIEKTOB U 00€CIIeYMBAETCS
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTudyeckue KOMIUIEKTHI JabopaTOPHOTO 000pyIOBaHHS AODKHBI OBITh TOCTPOSHBI HA
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M LU(POBBIX NMPHOOPOB, a TAKXKE KOMIIBIOTEPHBIX HM3MEPHUTEIbHBIX CHUCTEM B BHUAE LU(PPOBBIX
nabopaTopuil.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBJISIOTCA:

(dbopMHEpOBaHKE HHTEpECa U CTPEMIJICHHUS! 00YUYAIONIMXCS K HAYYHOMY M3YYEHUIO MPHUPOJIBI, PA3BUTHE WX MHTEIIEKTYaIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/IE MO3HAHMS U (POPMHUPOBAHNE HCCIIEOBATEIHBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSIM;

(bopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4YE€HHUSI OCHOB CTPOCHHUSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(bopmupoBaHre YMEHHI OOBSICHSTD SIBJICHUS C UCIOIB30BAaHUEM (PH3UUECKUX 3HAHUHN U HAYYHBIX JI0KA3aTEIIbCTB;

(dbopMHUpOBaHKE MPEACTABICHUHN O PO (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIECHUNA O BO3MOXHBIX cepax Oymymed mpodecCHOHAIBHON ACSITENBHOCTH, CBA3AHHBIX C (DU3HKOM, MOATOTOBKA K
JanbHeHeMy 00y4eHH o B 3TOM HaIlPaBICHUH.

JlocTKeHHe ITHX IIelieil oOecreunBaeTcs peleHueM CIeyIONIX 3a1ad B poliecce N3y4eHns Kypca GU3NKH Ha YPOBHE CPETHEr0 00IIero
o0pa3oBaHMUs:

nprOOpeTeHNe CHUCTeMBbl 3HaHW 00 OO0mMX (U3UYIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIIOYAs MEXaHUKY, MOJIEKYJSPHYIO
bu3uKy, HIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acTpO(PU3HKHY;

dbopMHpOBaHHE YMEHUH TPUMEHSTh TEOPETUYECKHE 3HAHUS i OOBSCHEHHs (PU3WYECKHX SIBJICHWH B TPHUPOJE W JUIS TIPHHSITHS
MPAKTUYECKHUX PEIIeHUI B TOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pENICHUs] pa3IMYHBIX 3ajad C SIBHO 3aJlaHHOW (PM3UYECKOW MOJEINbI0, 3a/1ad, MOAPa3yMEBAIONINX CaAMOCTOSITEIHLHOE
co3Jlanue (PU3NYEeCcKOi MOJEIH, aIeKBAaTHOM YCIOBHSM 3aJauu, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKkTepa;

MOHWMaHWe (U3NYECKUX OCHOB WM TPUHIIMIIOB ICWCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTHMUYECKHX IPOIECCOB, WX BIMSHUS Ha
OKPY>KaIOIIIYIO CPENY;



OBJIQ/ICHUE METOAAMU CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUECKUX OHKCIEPHUMEHTOB, aHalIM3a W HWHTEpHpeTaluu
uH(pOpMaLIKH, ONIPEIETICHHS IOCTOBEPHOCTHU MOTYYEHHOIO Pe3yJIbTaTa;

CO3/IaHHE YCIIOBUM JUIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM AEATEIbHOCTH;

pa3ButTHe uHTEepeca K chepam npodeccrnoHalbHOMN 1eATeIbHOCTH, CBI3aHHOMN ¢ (DU3UKOM.

B cootBerctBun ¢ tpedoBanmsimu GI'OC COO yrayOnéHHBIH YypOBEHb HM3ydeHHUs ydueOHoro mpenmera «®Dusnka» Ha ypOBHE CpPEIHEro
o0miero obpazoBaHusi BeIOMpaeTcs 0OydaroIMMUCS, MIIAHUPYIOUIMMH MPOJIOJDKEHHE 00pa30BaHus MO CHEIHATBHOCTIM (DU3HKO-TEXHUYECKOTO
npopuIIs.

Ha u3ydenne ¢pusuku (yriryOJ€HHBI YPOBEHB) HAa YPOBHE cpeaHero oomero oopazoBanus otBoautcs 340 vacos: B 10 kimacce — 170 vacos
(5 gacoB B Heaen), B 11 knacce — 170 yacoB (5 4acoB B HEZETIO).

[Ipennaraemslii B mporpaMmMe o (hu3muKe nepevyeHb Jab0paTOPHBIX U MPAKTHUECKUX PadOT SBISIETCS PEKOMEHIOBAaHHBIM, YUUTEINb JENacT
BBIOOp MpOBeIeHHsI Ta00PATOPHBIX PA0OT M OMBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCS.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pazpnen 1. HayuHblii MeTO MO3HAHNS IPUPOBI.

®dusnka — pyHaaMeHTalbHas Hayka o npupojie. HayuHslit MeTo1 IO3HAHUS U METO/Ibl UCCIeI0BaHUs (PU3NYECKUX SIBICHUM.

DKCIIepUMEHT U TeOpHUs B Tpoliecce Mo3HaHus npuposl. Habmonenne u skcriepuMeHT B (pusuke.

CrniocoObl u3MepeHus (PU3NYECKUX BEJIMYUH (aHAJIOTOBbIE U HU(PPOBbIE U3MEPUTENbHBIE IIPUOOPHI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[MorpemHocTu n3MepeHuii pU3NUECKUX BeNUYHH (a0COTIOTHAS U OTHOCUTENIbHAS).

MogenupoBanue (GU3NYECKUX SBJICHUH U MPOLECCOB (MaTepualibHas TOUKA, a0COIIOTHO TBEPAOE TENO, UAeaIbHAs XKUIKOCTb, HJI€aJIbHBIN
ra3, ToueuHbli 3apsn). [ unoreza. ®usnueckuii 3aKoH, rpaHULbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

Posb 1 MecTo Gpu3uKu B JOPMUPOBAHUN COBPEMEHHON HayuYHOU KapTHHBI MUPA, B IPAKTUUYECKON AEATEIbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nabopamopmuvie padomoi, nPAKMUKYM.

W3mepeHue cuibl TOKA M HAIPSHKEHMSI B LIEMH TOCTOSIHHOTO TOKA MPH TOMOIIY aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIbHBIX TPUOOPOB.

3HakoMCTBO ¢ M(poBoii 1aboparopueit o ¢pusuke. [Ipumeps! n3mepeHus PU3MUSCKUX BEIWYHH IPU TTOMOIIY KOMIBIOTEPHBIX TATYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BHkeHUE. OTHOCUTEIBbHOCTh MEXAHUUYECKOT0 IBUKeHUsA. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4un MEXAHUKH.

Panuyc-BekTOp MaTepHaabHOM TOUKH, €r0 MPOEKIIMH HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[lepemenienue, ckopocTh (CpeHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTe€pHabHOM TOUKH, UX MPOEKIMU Ha OCU CHUCTEMBbI
koopauHaT. CliokeHue EPEMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUXKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHS M MYTH MaTepHaJbHOU
TOUYKU OT BPEMEHH U UX IpapuKu.

CBoOoHOe mazneHue. Y ckopeHue cBoOOIHOTo najeHus. J(BukeHue tena, OpoleHHOro Mo YIJIoM K TOPU30HTY. 3aBUCUMOCTh KOOpJMHAT,
CKOpPOCTH M YCKOPEHHUSI MaTepHaIbHON TOUKH OT BPEMEHU M UX IPpadUKH.

KpuBonmHeliHoe nBukeHue. [IBHKE€HHE MAaTepUaJbHOM TOYKH IO OKPYKHOCTH. YTJIOBAas M JMHENHas CKOpocThb. Ilepumon m wacrora
obpamienus. LlenTpocTpemuTenbHOe (HOPMaIbHOE), KacaTeabHOE (TaHT€HIIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue ycTpoicTBa M TEXHOJOTMUECKHE IPOIECCHI: CIUIOMETpP, JABMKEHHE CHApsIOB, LIEMHbIE, MIecTepEHYAThle M PEMEHHBIE
nepeaay, CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Monens cucTeMbl 0TCUETA, MILTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

Croco05bI UccaeI0BaHus IBUKEHUM.



NnmrocTpanus npeaeabHoro nepexoa u U3MEpEeHHe MTHOBEHHOK CKOPOCTH.

[Ipeo6pa3oBanue ABMKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoLIeHHOT0 MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

[Ipeo6pa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTel, TPACKTOPU, CKOPOCTEH ABMKEHUS OJTHOTO U TOTO )K€ TeJla B Pa3HbIX CUCTEMAaX OTCUETa.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npaKMUKyMm.

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIENIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus pu NpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUJKEHHUH 110 HAKIIOHHOM INTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHust CBOOOHOTO MajieHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE IIU(PPOBOI TabopaTopun).

N3ydyeHue nABMKEHUs Tena, OPOIIEHHOTO rOopu30HTaIbHO. [IpoBepka rumoressl O NPSAMOM NPONOPLHUOHATIBLHOW 3aBUCHMOCTH MEXIY
JANbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TelA.

N3ydenue qBUKEHUS TeJa 10 OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa 0OpaIIeHUsi KOHHYECKOT0 MasgTHHUKA OT €ro MmapaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH HrroToHa. MHepimanbHbie cuctemMbl otcuéta. [Ipunnun otHocutensHOoCcTH ['anuies. HenHepipaibHble CUCTEMBI OTCUETA
(ompenenenue, MPUMEpHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHUSI. DKBUBAJIECHTHOCTh IPABUTAIIMOHHON M MHEPTHON MacCCHI.

Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHHUS! CBOOOAHOTO MAaJeHHsI OT BBICOTHI HaJ MOBEPXHOCTHIO TUIAHETHI U OT reorpauueckoi MIHpPOTHI.
JIBrokeHre HeOECHBIX Te U UX CIYTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBH>KyHIerocs ¢ yCKOpEeHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHS CKOIBXKEHHS U cuia TpeHus nokos. Koapdunment tpenus. Cuiia COMpOTHUBIICHUS TPU
JBUKEHUU TEJIA B )KUJIKOCTHU WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JBHUKECHUS.

Hasnenue. 'mapocratnueckoe nasienue. Cuina Apxumesna.

TexHuueckue yCTpOuCTBA U TEXHOJOTHUYECKHUE MPOLECCHI: MOAIINUITHUKH, IBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmtoienne ABMKEHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTEBHOCTH.



Kauenue 1ByX HUIMHAPOB UM ILIAPOB Pa3HOM MACChl C OJIMHAKOBBIM YCKOPEHUEM OTHOCUTENIBHO HEMHEPIMAIBHOM CHUCTEMBI OTCUETA.

CpaBHEHHME PaBHOACHCTBYIOIIEH NPHIOKEHHBIX K TEIy CHJI C IPOU3BEIECHUEM MAacChl Tella Ha €ro YCKOPEHUE B MHEPLUAIbHON cUCTEME
oTcuéra.

PaBeHCTBO cHJI, BOBHUKAOIINUX B PE3YJITATE B3aUMOICHCTBUSA TEI.

N3mepenne mace 1o B3anMoOIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NIa/IEHUN.

LenTpobexHbIe MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenue paBHOAEHCTBYIOLIEH CUJI IPU ABMXKEHUHU OpycKa 110 HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBHKEHUSI OpycKa MO HAKJIOHHOM MIIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MAacCHhl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B MPYXHHE U PE3WHOBOM 00paslie, OT uX JegopManuu.

N3ydenne nBUNKEHHSI CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKUHYTOU uepe3 JErKuid OJIOK.

H3mepenune kodppuimenTa TpeHuUs 1Mo BEIUYHUHE YIIIOBOro Koddduuuenrta 3aBucumMoctu Fp(N).

UccnenoBanue nBuxkeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO UITUEHTOM TPEHUS.

N3ydenue nBuKeHUs rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarenbHoe W BpallaTelbHOE JBUKEHUE TBEPAOIrO Tejla. MOMEHT CHiIbl OTHOCUTEIBHO OCH BpPALLEHUS.
IIneuo cunel. CnokeHue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HeyCTOHUNBOE, O€3pazIMuHOE PABHOBECHE.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLIECCHl: KPOHIITENH, CTPOUTEIbHBINA KpaH, peéryaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3ydyeHne ycToNnUMBOCTH TBEPIOTO TEJIA, UMEIOLIETO TUIOIIAIb OTIOPHI.

Tema 4. 3axonsl coxpanenus 6 mexanuxe.

NmMnynsc mMatepuanbHON TOYKH, CUCTEMBbl MaTepHalIbHBIX TOYeK. LIeHTp macc cucTteMbl MaTepuaibHbIX TOUeK. Teopema O ABUKEHUU
LIEHTpa Macc.



NMiynbsc criibl ¥ M3MEHEHUE UMITYJIbCA TEla.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT uMmItyisca MaTepuanbHON TOUKHU. [IpencraBienne o cCoOXxpaHeHMH MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX ITOJISIX.

Pabota cuiibl Ha MajloM 1 Ha KOHEYHOM TiepemereHnn. ['paguueckoe npeacTaBieHne paboTsl CHITBL.

MOoONIHOCTh CHJIBIL.

Kunernueckas 3Heprusi MarepuajibHON Touku. TeopeMa 00 U3MEHEHUN KUHETUYECKON S3HEPIMU MaTEPUATIbHOU TOUKH.

[ToreHnuaneHble U HEMOTEHUMANbHbIE cuibl. [loTeHumanbHas sHeprus. [loTeHuuanbHas sHeprus ynpyro aeGopMUPOBAHHON NPYXKHUHBIL.
ITorennmanpHas SHEpPryus Tejla B OAHOPOJHOM I'PAaBUTALIMOHHOM Imose. IloTeHnunanpHas sHEprus Tejla B IPABUTALMOHHOM II0JIE€ OJHOPOIHOIO
1apa (BHyTpH U BHe 11apa). Bropas kocmuueckas ckopocTb. TpeTbs KocMHUYECKas CKOPOCTb.

CBs13b pa0OTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKON IHEPIHH CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHym U1 UACATBHON KUAKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: IBUKEHHUE PaKeT, BOJOMET, KONED, MPYKUHHBIA MUCTONET, TUPOCKOI, (PUTrypHOE
KaTaHUe Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

N3mepenune MOIHOCTH CUIIBI.

V3MeHeHMe sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHbIe IpeBpallieHHs] KHHETUYECKON Y IOTEHIMAIBHON YHEPTUN MIPU AEVCTBUHU HA TEJIO CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

N3mepenne ummyibca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuiel TArM, CKOPOCTU MOJIENH IEKTPOMOOUIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEeHNE U3MEHEHNS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aMOJEHCTBUH.

N3mepeHne KNHETUYECKON SHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS! TOTEHIIMAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenne pabOThI CUIIBI TPEHUS MPH IBMKEHUH TEJIa IO HAKJIOHHOH MIIOCKOCTH.

Paznen 3. MoJiekyasipHas pu3uka 1 TepMOAMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MEOPUU.



OcHOBHBIE TIOJIOKEHUS MOJIEKynsipHO-KuHetndeckoir Teopun (MKT), ux omeitHoe obGocHoBanue. Juddys3us. bpoyHOBCkoe NBHIKEHUE.
XapakTep ABWKCHHUS U B3aMMOJICHCTBHS 4YacTHIl BellecTBa. MoJAenu CTPOECHHs Tra3oB, KUAKOCTEH U TBEPIABIX TeN M OOBICHEHHE CBOMCTB
BEILIECTBA Ha OCHOBE 3THX Mojeneit. Macca u pazmepsl Mmosiekyn (atomoB). KonnuectBo Bemectsa. [loctosinaas ABoraapo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana Temnepatyp Llenbcus.

Mozenb uaeanbHOro ra3a B MOJEKYJIIPHO-KMHETUUYECKON TEOpUU: YaCTHLbl ra3a JBHXKYTCS XaOTUUYECKH M HE B3aUMOJECHCTBYIOT APYT C
JIPYTOM.

I'azoBrie 3akoHBI. YpaBHeHue MeHnneneeBa—Knaneiipona. AGcomoTHas temreparypa (mkana temmnepatyp Kenbuna). 3akoH JlanpToHa.
W3ompoueccsl B UaeaibHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe IMpeicTaBiIeHHE H30MPOILIECCOB: M30TEpMa, M30X0pa,
n3obapa.

CBs3b MEXIy JaBIICHHUEM U CPEAHEH KHHETUYECKOM HHEpruel INOCTYIATeIbHOIO TEIUIOBOIO JBH)KEHMSI MOJEKYJ HJI€aJbHOTO Tas3a
(OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU UEAIbHOTO rasa).

CBsi3p aOCONIOTHOM TeMIIEpaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO CpelHEH KHHETHYECKOW HSHEeprueil MOoCTyMaTeIbHOro TEeIIOBOIr0
JIBIDKCHUSA €€ 4acTHIIL.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: TEPMOMETP, OapOMETp, MOTyYeHHUE HAHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTULl BELLIECTBA.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Buneoponuk ¢ 3anuceio pearibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddyszus sxuarocTei.

Mogens onbita LlTepHa.

[IpuTsikeHne MOJEKYII.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Habutonienue u nccnenoBanue U30MpOIECCOB.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npoiiecca ycTaHOBJIEHUS TEIUIOBOTO PaBHOBECHS MPU TEINIOOOMEHE MEXKIy Topsiuei U XOJI0JHON BOIOM.

W3yuenne n30TepMHUUECKOro mporecca (peKOMEHI0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenune n3o6apHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunboi.

Tepmonunamuueckas (T/]) cucrema. 3aganue BHEMIHUX YCIOBHUM ISl TEPMOJIMHAMUYECKON CUCTEMBbl. BHelIHIE U BHYTpEHHUE MTapaMeTpBhl.
ITapameTpsl TEPMOAMHAMMYECKON CUCTEMBI KaK CPEIHNE 3HAUECHMSI BEIMYHMH, OIMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano TepmoanHamMuku. CaMOnpor3BOJIbHAS peaKcalis TepMOINHAMUYECKOW CUCTEMBI K TEINIOBOMY PAaBHOBECHUIO.



Mogens naeanbHOro ra3a B TEpMOJIMHAMUKE — CUCTEMA ypaBHEHUI: ypaBHeHHe MeHeneeBa—Knaneiipona u BelpakeHUeE JUIsl BHYTPEHHEN
SHEPTUU. Y CJIOBHS MPUMEHUMOCTH 3TOM MOJIEIN: HU3KAasl KOHLIEHTPALUs YaCTULl, BBICOKHME TEMIEPATypbl. BeipakeHne aJi1 BHYTPEHHEN SHEPTUU
0JIHOATOMHOTO MJIC€aJIbHOTO Tra3a.

KBasucrarnueckue u HECTaTU4ECKUE TTPOLIECCHI.

OneMeHTapHas paboTa B TepMOAHaMUKe. Beruricnenne padoTsl 1o rpaduky mporecca Ha pV-nuarpamMme.

Tennonepengaua kak crnoco0 W3MEHEHHsS BHYTPEHHEH SHEpruM TEPMOJUHAMHUYECKOW CUCTeMbl 0e3 coBepiieHus paboTsl. KonBekums,
TEIJIONPOBOIHOCTbD, U3TYUCHHE.

KomuuectBo Temnotel. TermnoéMkocTh Tena. YaenbHas U MOJISIpHAs TEIUIOEMKOCTH BenlecTBa. YpaBHeHue Mailepa. YaenbHas TemsoTa
CropaHus TOIUIMBa. Pacuér KonmmuecTBa TEIJIOTH Mpy Teruonepeaade. [lonsrtue o6 aanabaTHOM mpoIecce.

[lepBriii 3akOH TepMoaAWHAMUKHU. BHyTpeHHsisi sHeprus. KonnuecTBo TemiaoTel U paboTa Kak Mepbl M3MEHEHUS BHYTPEHHEH SHEpruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoiil 3ak0H TepMOJMHAMUKH I PABHOBECHBIX IPOLIECCOB: YEpE3 3aJaHHOE PABHOBECHOE COCTOSHHE TEPMOJAMHAMUYECKON CHCTEMbI
MIPOXOJIUT CIMHCTBEHHAS annadara. AOCOIIOTHAS TeMIleparypa.

Bropoit 3akoH TepMOAMHAMUKH JJisi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXHO TepeaaTh TEIIOTY OT Oojee XOJOJHOro Tena K Oosee
Harperomy 6e3 komrnencaiuu (Kimaysnyc). HeoOpatuMocTh mpupoOIHBIX MPOIIECCOB.

[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KII. [{ukn Kapho.

DKOJIOTMYECKHUE aCHEeKThl UCII0JIb30BaHUs TEIUJIOBBIX ABUrarelieid. TemnoBoe 3arps3HeHNe OKPYKaroLed Cpeibl.

TexHu4eckue yYCTPOWCTBA M TEXHOJIOTMYECKUE MPOIECCHl: XOJOIWIBHUK, KOHIUIIMOHED, AM3EIbHBIM U KapOIOpaTOPHBIN IBUTATENH,
napoBas TypOuHa, MOJTy4YeHHE CBEPXHU3KUX TEMIEPATyp, YTHIHM3AIHS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIUJIOBOTO HAcOCa, YTUIU3ALIUs
OMOOPTaHMYECKOTO TOTIJIUBA JUIsl BRIPAOOTKHU «TETNIOBOM» U DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune TemriepaTyphl pH a1nadaTHIECKOM PACIIUPEHUH.

Bo3nymHoe oruuso.

CpaBHEHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUS BHYTPEHHEH YJHEPTHH.

Uccnenoanue aguabaTHOrO Mporiecca.

KomMmnbrorepHble MOJENH TETIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMuUKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue nmporiecca OCTHIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO IpoIiecca.

N3yuenne B3auMOCBSI3M YPHEPTUU MEKMOJICKYJIIPHOTO B3aUMOICHUCTBUS U TEMIIEPATYPhl KUTICHUS KUIKOCTEH.



Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoovl.

[TapooOpazoBanue u koHaeHcanus. VicnapeHue u KureHue. Y qenbHas TeroTa napooopa3oBaHusl.

Haceimiennbsle 1 HeHachIEHHbIE Napbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH M JABJICHUS HACBIIIEHHOIO Iapa OT TEMIEPATypbl, UX
HE3aBHCUMOCTh OT 00BbEMAa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhbl KUIICHHS OT JAaBJICHUS B )KUIKOCTH.

BrnaxxnocTts Bo3yxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramnmmyeckue u amopdHble Tena. AHU3OTPONHUS CBOMCTB KpHCTa/UIOB. [lnaBneHne W KpucTtauuzanus. Y elbHas
TeruioTa riasiaenus. Cyonumarusi.

Hedbopmaru TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra. [Ipeaen ynpyrux nedopmarui.

TernoBoe pacummpeHue XUIKOCTEH M TBEPABIX TeN, 00bEMHOE M JMHEWHOE pacHIMpeHHe. AHTApPMOHU3M TEIJIOBBIX KOJIEOaHUI yacTui
BelIeCTBa KaK MPUYMHA TEIJIOBOIO PACIIUPEHUsS Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BBIX IMEPEX0IaX.

YpaBHeHHE TEIIOBOro OanaHca.

[ToBepxHocTHOe HaTspkeHUe. Koaddumment moBepxHOcTHOTO HaTspkeHUs. Kanmwuispaele siBiaeHus. [laBieHWe 1MOa HMCKPUBIEHHOU
MMOBEPXHOCTHIO xuakocTu. Popmyna Jlamnaca.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: JKUJIKUE KPUCTAILIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Hemoncmpayuu.

TemuoBoe pacmmpenue.

CBoiicTBa HaCBILLIEHHBIX M1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIEHKAMH.

CmauuBanue.

Kanmmsapueie sBienus.

Mopenu HEHbIOTOHOBCKOM KU IKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HccnegoBanue HarpeBaHus U IUIABJIICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

Habmonenue maneix nedopmanuii.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMuUKym.

N3yuyeHnne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepenne yaenbHONM TEIIOTHI IJIaBIEHUS JIbA.

N3yueHune cBONCTB HACHIIIIEHHBIX MAPOB.

N3mepenue abCoOMOTHOM BIaXXKHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.



N3mepenue ko3 duirieHTa moBEpXHOCTHOTO HATSIKEHUSI.

Nsamepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1eopMaliy pPe3MHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJTBI.

Pa3znea 4. JjekTpoauHAMHUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpu3anuss Tel W €€ MpOSBICHUA. JJEKTpUYECKUU 3apsa. JIBa BuAa 3JIEKTPUYECKUX 3apAloB. [IpoBOAHMKM, NHUAJIEKTPUKH U
IIOJIYIIPOBOJIHUKH. DJIEMEHTAPHBIN 3JEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHHUs AIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero aelictBrue Ha 31€KTPUUECKUE 3apsIbl.

Hanpsokéanocts snextpuueckoro noins. [IpoGHbii 3apsn. JIuHuM HanpsbKEHHOCTU SJIEKTPUYECKOro mouid. OJHOPOIHOE 3JIEKTPHUECKOe
ToJIe.

[loTeHUManbHOCTh  3JIEKTPOCTATUYECKOTO ToJiA. Pa3HOCTh moTeHuuanoB U HampsbkeHue. lloTeHnumanbHash 5SHeprus 3apsna B
anekTpoctatuyeckoM moje. [loTeHnuan anekTpoctarnyeckoro mojis. CBsi3p HANpsDKEHHOCTH IMOJISL M PA3HOCTH IOTEHLMAIOB  JUIS
ANEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAK U HEOJTHOPOIHOTO).

[IpuHIMI Cynepno3uUK dJIEKTPUUECKUX MOTEH.

[Tone Toueuynoro 3apsana. [lone paBHOMepHO 3apskeHHOU cdeprl. [lone paBHOMEpHO 3apskeHHOro 1Mo o0bEMY mmiapa. [lone paBHOMEpHO
3apsKEHHON OECKOHEUHOMU MI0cKoCTH. KapTuHb! AMHMIA HANPsHKEHHOCTH 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECUS 3aPsAI0B.

JIMBIIEKTPUKY B AJIEKTPOCTaTUUECKOM ToJie. J{naneKkTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.

Konznencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOPA.

[TapannensHoe coennHeHne KOHAEHcaTOpoB. [locnenoBaTenbHOE COeNMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

JIBr>KeHUE 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM TI0JIE.

TexHnuyeckue ycTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATHYECKas 3alluTa, 3a3€MIICHHE
3IEKTPONpUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX IIAPHKOB.

DNEeKTpUUECKOE MOJe IBYX 3apSKEHHBIX IJIACTHH.

Mogpens snekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHHKY B AIEKTPUYECKOM IOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.



3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAY IUIACTHH, PACCTOSIHUS MEXAY HHMHM U JIHUAJIEKTPUYECKOU
ITPOHULIAEMOCTH.

DHeprus EeKTPUYECKOT0 M0JIs 3apsKEHHOT0 KOHAEHCaTOopa.

3apsika ¥ pa3psAKa KOHACHCATOpa 4epe3 Pe3UcCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKmMuUKyM.

Onenka cuI B3aMMOJEICTBHS 3apSKEHHBIX TEIL.

Habnronenune npeBpalieHus YHEPTUH 3apsHKEHHOTO0 KOHACHCATOPA B SHEPTUIO U3ITYYEHUS CBETOINO/IA.

W3ydyeHne npoTekaHus TOKa B LIETIH, COEPKaled KOHAEHCATOP.

Pacnipenenenue pa3HOCTH TOTEHLUAIOB (HAIPSKEHUS ) IIPU MOCIE10BATEIbHOM COETUHEHUM KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Y€Pe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKMPUYECKUl MOK.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus cylecTBOBaHMS MOCTOSIHHOTO AleKTpudeckoro Toka. Mcrounuku Toka. Hanpsxenue U u DJ1C é.

3akon Oma a1 y4acTka Lemu.

DNEKTPUUECKOE CONMPOTUBIIEHUE. 3aBUCHUMOCTh CONPOTHUBIIEHUS OJHOPOJHOTO IPOBOJHMKA OT €ro JJIWHBl U IUIOIIATU IONEPEYHOIO
ceueHus. Y 1eJIbHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBarenbHOe, MapajulebHOE, CMELIAHHOE COEIMHEHUE NMPOBOAHMKOB. Pacuér pa3BeTBIEHHBIX ayiekTpuueckux uenei. IlpaBuna
Kupxroda.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIenma.

MOoOIHOCTb 3JIEKTPUYECKOTO TOKA. TemIoBast MOLUTHOCTD, BbIAEIIEMAast HA PE3UCTOPE.

O/1C u BHYTpEHHEE COIPOTUBIECHUE NCTOYHUKA TOKa. 3akoH OMa JUIsl OJIHOHM (3aMKHYTOM) 3JIeKTpUUYecKoi 1enu. MoOIHOCTh HCTOUYHUKA
Toka. KopoTkoe 3ambIkaHue.

Konznencarop B 1ienu nocTOSIHHOTO TOKaA.

TexHnuyeckne ycTpoicTBa U TEXHOJIOTUYECKHE ITPOLIECCH: aMIIEPMETP, BOJBTMETP, PEOCTAT, CYETUMK HIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepenue cuibpl TOKa U HANIPSIKEHMUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS [T PE3UCTOpPA, JIaMIIbl HAaKaIMBaHUS U CBETOAMOAA.

3aBUCUMOCTD CONIPOTUBIIEHUS WINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIOTIEPEYHOT0 CEUEHHUS U MaTepHraa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI ITPU IIOCTOSTHHOM HATIPSKEHHH.

[Ipsmoe nzmepenune DC. KopoTkoe 3aMbIkaHuE TabBaHUUYECKOIO IEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIIEHUS.

Crnioco0OsI coenHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IOJFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.



HccnegoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COPOTUBICHHS MPOBOIHUKOB.

UccnepoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS JJI JTaMITbl HAKaJIUBaHUS.

YBenuueHue npesesia u3MepeHus amrnepmeTpa (BoJibTMETpa).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/IC raqpBaHUYECcKOro 3J€MEHTa OT BpEMEHH MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA OT CHUJIbI TOKA B IEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DneKTpuueckas MPOBOAMMOCTh PA3IUYHBIX BELIECTB. DJIEKTPOHHAs MPOBOAMMOCTH TBEPJBIX METAUIOB. 3aBUCHMOCTH CONPOTHUBIICHUS
METaJUIOB OT Temmeparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOOCTBEHHAass W MPUMECHas MPOBOJAUMOCTH MOJYNPOBOAHUKOB. CBoiicTBa P—N-mepexona. I[lomynpoBOAHUKOBEIE
PUOOPHI.

DNEKTPUUYECKHUM TOK B DJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS] TUCCOUALIMS. DINEKTpou3. 3akonbl Dapajes Ay 37IeKTpoin3a.

DnexTpuueckuid ToK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATEIbHBIA pa3psia. PasnuynHble THIBI CAaMOCTOSITENFHOTO paspsaa. MosHuUs.
[Ina3zma.

TexHuyeckue ycTpOHCTBA U MPAKTHUECKOE MPUMEHEHUE: Ta30pa3psAHble JIaMIIbl, 3JEKTPOHHO-TyueBas TPyOKa, MOIYNPOBOJHUKOBBIC
pUOOPEL: U0, TPAH3UCTOP, (POTOUOI, CBETOANO/], TAIbBAHHUKA, paUHUPOBAHNE MEJIH, BHIIUIABKA aJTFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTBH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

3akoHbl a5ekTpoauza apazes.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3IyXa.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB M TIOTYIPOBOTHUKOB.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

Habmonenue anekrponusa.

N3mepenue 3apsiga 0 JHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEePUCTUKH JTHO/IA.

Du3nyecKuil NPaKTHKYM.



CriocoOb1 n3MepeHust GU3NUYECKUX BEJIIMYMH C WCIOJIH30BAHWEM AHAJIOTOBBIX M HU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX
JATYMKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEIIbHBIE MIOIPEIIHOCTH U3MEpeHUH (pr3ndeckux BeauunH. OLeHKa IpaHul] OrpeHOCTeH.

[IpoBeeHne KOCBEHHBIX M3MEPEHHA, UCCIEIOBAaHUN 3aBUCUMOCTEH (PU3MYECKUX BEIWYHH, MPOBEPKA MPEATIOKEHHBIX THIIOTE3 (BBIOOp U3
paloT, ONMCaHHBIX B TEMAaTHYECKUX pa3zernax «YUYeHUUYEeCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOoThl, IPAKTUKYM).

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyoaéHHoro ypoBHs B 10 kiacce oCylIecTBISETCA € YYETOM COJAEP)KATENIbHBIX MEXKIPEIMETHBIX CBs3€Hl ¢
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusa, C6A3AHHbIE C UZYUEHUEM MENO006 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYUYHBIA (akT, TUIIOTE3a, (pU3nuecKas
BEJIMYMHA, 3aKOH, Teopus, HAOIIOJEHHME, IKCIEPHUMEHT, MOJEIMPOBAHUE, MOJENb, U3MEPEHHE, MOIPELIHOCTH H3MEPEHUH, U3MEPUTEIbHBIC
puOopsI, UG POBast 1a0OpaTOPHS.

Mamemamuka: penieHne cucteMbl ypaBHeHui. JlunediHas ¢QyHkOus, mnapaboma, runepbona, WX TpaQUKH W CBOWCTBA.
Tpuronomerpuueckue GPyHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMH Ha
OCH KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexaHudyeckoe JBUKEHHME B KUBOW mpupoje, nuddys3us, ocMOC, TEIUIOOOMEH >KUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE
OKpY’KaloIllel cpesibl, yTUIn3anuss OMOOPraHu4YeCKOro TOIUIMBA JJIsi BHIPAOOTKHU «TEIUIOBOM» M 3JIEKTPOIHEPIUHU, MOBEPXHOCTHOE HATSKEHUE U
KaIllWJUISIPHBIE SIBJICHUS B IPUPOJIE, SJICKTPUUECKUE SIBICHUS B )KUBOM IIPUpOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJb BEILECTBA, MOJISIPHAs Macca, [0JIydeHHe HaHOMaTepHasloB,
TEIUIOBBbIE CBOMCTBAa TBEPABIX TeJ, >KUIKOCTEH M Tra30B, JKUAKUE KPHUCTAJIbl, 3JIEKTPUUYECKUE CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JYCCOLUaNus, rajlbBaHUKa, 3JIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHHE JIBMKEHUN C HCIIOJIb30BAHMEM MEXAHU3MOB, YUET CYXOro M KHUJAKOTO TPEHHUS B TEXHUKE, CTaTHUYECKHE
KOHCTPYKLMHU (KPOHIITEIH, pemérdyaTble KOHCTPYKIIMH), UCIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (TMPOCKOI, BOIAOMET M
ApyTue), ABUraTeilb BHYTPEHHErO CropaHus, mapoBas TypOuHa, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUH MOJIYYEHHs] COBPEMEHHBIX
MaTepHalioB, B TOM YMCJIE€ HAHOMATEepHaJIOB, U HAaHOTEXHOJIOTUH, JEKTPOCTATHUECKas 3alllNTa, 3a3eMJIEHUE JIEKTPONpUOOPOB, ra3opa3psIHble
JIaMIIbl, IOJTYITPOBOJHUKOBBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Pasznea 4. diekTpoaMHaMuKa.

Tema 4. Maznumnoe none.

B3anMozeicTBre NOCTOSHHBIX MAarHATOB M TPOBOJHHMKOB C TOKOM. MarHutHOe mnose. Bekrop marHutHOM wuHAykuuu. [IpumHiun
CYINEPIIO3UIIMY MAarHUTHBIX M0JIeH. JINHUA MarHUTHON UHAYKIIUH.

MaruuTtHoe 1ose NpoBOJHHUKA C TOKOM (IIPSMOT0 MPOBOJHUKA, KATYIIKU U KPYroBoro Butka). OnsIT Opcrena.



Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiieHuEe U MOAYJb. [[BukKeHHe 3apsyKEHHON YacTULIbI B OAHOPOIHOM MarHUTHOM noJie. PaGoTta cuisl Jlopenna.

MaruutHoe nosne B BeuiecTse. deppoMarHeTUKy, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoWCTBa M TEXHOJIOTMYECKUE MPOLECCHl: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABHUraTeNb SIKoOM, YCKOPUTEIH 3IeMEHTAPHBIX YacTHII.

Jemoncmpayuu.

KapTuna 1uHMA HHAYKIIUHT MarHUTHOTO TIOJISI TTOJIOCOBOTO U TIOAKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

Kaprtuna nuHuii MarHuTHOM MHAYKLIHMH MOJIS JJIMHHOTO MPSIMOTO MTPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O POBOJIHMKA, KATYIIKU C TOKOM.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habnroienue ABM>keHUs My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN NEHCTBUS AIIEKTPOU3MEPUTEIEHOTO TPUOOPA MATHUTOIIEKTPHUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOWCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE NU3MEPEHUS CUIIbI AMITEpa.

Tema 5. InekmpomazHumnan uHOYKuus.

SIBnenue anekTpoMarHuTHOW MHAYKUMHU. IloTok Bekropa MarHuTHOM MHAYKIMH. DJIC mHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLUU
@apazes. Buxpesoe anexkrpuueckoe noie. Toku Dyko.

O/1C nHAYKIMH B TPOBOAHMKE, IBUKYIEMCS] B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NupyktuBHOCT. KaTylika MHAYKTUBHOCTH B LIENH MTOCTOSIHHOTO TOKA. SIBiieHne camonHaykuuu. J/1C camonHyKuy.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECChl: MHAYKIIMOHHAS TIeUb, COJICHOM I, 3alllUTa OT 3JIEKTPU3aLMU Tel IpU JIBUKEHUH B
MarHMTHOM I0OJI€ 3EMIIH.

Hemoncmpayuu.

HaGntonenue siBieHus 3J€KTPOMAarHUTHOW MHIYKIHH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.



IIpaBuio JleHna.

[Tagenne MarauTa B aIIOMAUHUEBOM (MEHO) TpyOe.

SIBiIeHME CAMOMHTYKLINH.

Uccnenosanue 3apucumoct I/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OrnpezenieHne UHIYKIIUA BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBanue sBIEHUS CAMOMHIYKIUU.

COopka MoieNiv 3IEKTPOMArHUTHOT'O TeHepaTopa.

Paznen 5. Kosre0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

lNapmonunueckue konedbanus. Kunematnueckoe U TMHaAMUUECKOE OMKUCAHKUE. JHEPTeTUUECKOE OMMUCAHKE (3aKOH COXpPaHEHUS! MEXaHUYECKOU
SHEepruu). BeiBoa TMHAMHYECKOTO OMKUCAaHUs TAPMOHUYECKUX KOJICOaHHI U3 UX SHEPTeTUYECKOT0 U KHHEMAaTHYECKOTO OMHCAHMUS.

Awmmumutyna u ¢asa konedbanuid. CBsI3b aMILUTUTY/IbI KOJICOAHNUN MCXOAHON BEIIMYUHBI C aMILIUTYIaMU KOJICOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[leprog u yactora konebGanuii. Ileprog Manbix CBOOOJHBIX KoNeOaHHM MareMmaTthyeckoro masTHUKa. [lepron cBoOOAHBIX KoyeOaHMIA
MPY>KUHHOTO MasITHUKA.

[Tonstre o 3aryxarommx KoneOaHusix. BoiHykneHHbIe konebanus. Peszonanc. Pe3onancHass kpuBas. BnusiHue 3aTyxaHusi Ha BHJ
PE30HAHCHON KPUBOM. ABTOKOJICOAHHSI.

TexHuuyeckue ycTpoiCcTBa M TEXHOJIOTHYECKHE MPOIIECCHl: METPOHOM, Yachl, Kayelld, My3bIKallbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KonebaTeabHOro ABUKECHHUS.

HabutoieHne He3aBUCMMOCTH MTepHOJia MaJIbIX KoJIeOaHHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaronmx KoueOaHU 1 3aBUCHMOCTH TMepro/ia CBOOOAHBIX KOJIEOaHUN OT COMPOTHUBIICHUS.

HccnenoBanue kosiebaHuil Tpy3a Ha MAacCUBHOM MpPYXKHHE C LIEJbI0 (OPMUPOBAHUS IPEICTAaBICHUN 00 MA€aIbHOW MOAETU MPYKUHHOIO
MasTHHKA.

3aK0oH COXpaHEHHUs SHEPTUH MPHU KOJEOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOaHHIA.

Hab6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne neproa CBOOOTHBIX KOJIeOaHUN HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3ydenne 3aKOHOB ABMKEHUS T€a B X0J1¢ KOJieOaHH Ha yIIPyroM MojaBece.

N3yuenne nBMKEHUS HUTSHOTO MasiTHUKA.



[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yobIBaHUs aMIUIUTY/IbI 3aTyXaIOMINX KOIeOaHuUil.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummnoie Konedbanus.

Konebarenbupiit KoHTYp. CBOOOAHBIE AJIEKTPOMATrHUTHBIC KOJeOaHUsl B HICATbHOM KoseOaTenbHOM KoHType. @opmymna Tomcona. CBsi3b
aMIUTATY/IbI 3aps/ia KOHACHCAaTOopa C aMILTUTYI0M CUJIbI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUsI YPHEPTUHU B UJCATLHOM KOJIEOATEIIbHOM KOHTYpE.

3aryxarolue JIeKTPOMarHuTHbIe KoseOaHus. BeIHyX/IeHHBIE AJIEKTPOMAarHuTHbIE KOJIeOaHusl.

IlepemenHbIN TOK. MOIITHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA M HANPSHKEHUS MPU pa3InyHOU
(dbopMe 3aBUCUMOCTH NEPEMEHHOIO TOKA OT BPEMEHH.

CuHycougalbHbIi IepeMEHHBIN TOK. Pe3aucTop, KoHAEHCAaTOp U KaTylIKa WHAYKTHUBHOCTU B LIENM CUHYCOWJAIBHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. PezoHaHc HanpsKeHU.

Wneansuelil Tpanchopmatop. [IponsBoacTso, nepenava u moTpedIeHHE AIEKTPHUECKON YIHEPTUH.

DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE 3IEKTPO3HEpruu. KylnbTypa UCIIOIb30BaHus 3JIEKTPOIHEPTUH B IOBCEITHEBHOM KU3HMU.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: AIEKTPUIECKUN 3BOHOK, T€HEPATOp IEPEMEHHOT0 TOKA, JINHUU 3JIEKTpoIlepeaay.

Hemoncmpayuu.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

3aBHCUMOCTH YaCTOTHI CBOOOIHBIX KOJI€OAHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OciorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroIMMX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mopaeinb 371eKTpOMarHuTHOrO reHeparopa.

BeIHyX1eHHBIE CHHYCOMIAIbHBIE KOJIEOaHNUS.

Pesucrop, karynika MHIYKTUBHOCTH U KOHJEHCATOP B LIENIH IIEPEMEHHOIO TOKA.

Pe3oHaHc npu nocnenoBaTenbHOM COEAUHEHNH PE3UCTOPA, KaTYHIIKW HHAYKTUBHOCTH M KOHJEHCATOPA.

VYCeTpoiCTBO U MIPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3zyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epes3 MOCeI0BATENbHO COEIMHEHHBIE KOHEHCATOP, KATYIIKY U PE3UCTOP.

HabntoneHue 37eKTpOMarHuTHOTO Pe30HaHcA.

HccnenoBanue padoThl HCTOYHUKOB CBETA B IIETIHM [IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL.



MexaHnueckre BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunsle U npoaonbHble BONHBL. Ileproa, ckopocTh pacnpocTpaHeHus U AJIMHA
BOJIHBL. CBOMCTBa MEXaHMUECKUX BOJIH: OTPAXKEHUE, IPEIIOMIICHUE, MHTepQEepeHIMs U AU(paKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoO€ 3arpsi3HEHUE OKPYKAIOLIEH CPENbl.

DNEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3J1YYEHUsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opreHTalusl BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHHE, ONIApU3aLysl, HUHTephepeHMs U AU(paKIHsL.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNUE OKPYXKArOIIeH Cpeibl.

TexHnyeckue ycTpoiicTBa M IPAKTHUYECKOE INPUMEHEHME: MY3BIKJIBHBIE MHCTPYMEHTBI, pajap, PaJuONpUEMHHK, TEJIEBU30D, aHTCHHA,
teneon, CBU-neup, yapTpa3ByKoBas JHATHOCTHKA B TEXHUKE U METUIIMHE.

Hemoncmpayuu.

OO6pazoBanue U pacIpoOCTPAHEHUE TONEPEUHBIX U TIPOJIOJIHHBIX BOJIH.

Konebuomieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HaGnroneHue oTpaxeHus U MpesoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakiini MEXaHHIECKUX BOJTH.

AKyCTHYECKHI pE30HaHC.

CaoiicTBa yiabTpa3ByKa U €ro NpUMEHEHHUE.

HaGmtoneHune cBsi3u IPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJleOaHUH.

HccnenoBanue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIIEHHE, osspu3anus, tudpakuus, HHTepdepeHus.

OOHapyxeHue HH(paKpacHOro U yIbTpa(roIeTOBOTO U3ITyYEHU.

Yuenuueckuit sxcnepumenm, nabopamopuuie padomoi, nPAKMUKYM.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonnHEeHOE pacpoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyu cBera. ToUeUHBbII ICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeta. [locTpoenue n3obpaxenuil B miockom 3epkaine. Chepudeckue epkaia.

[Ipenomiienne cBeta. 3aKOHBI NMPEIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3zareidb npeaoMiaeHus. OTHOCUTENbHBINA MOKa3aTeab MPeIoMIICHHUS.
ITocTOsSHCTBO YacTOTHI CBETA U COOTHOLIEHHUE JUIMH BOJIH IPU MEPEX0JE MOHOXPOMATHYECKOIO CBETA YEPE3 IPAaHUIly pa3fielia IBYX ONTHYECKHUX
cpen.

Xon nyueit B npusMe. [ucnepeus cBera. ClnoxxHbIi cocta 6enoro csera. L{ser.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroil MoIHOro BHYTPEHHETO OTPAKEHMS.



CoOuparome M pacceuBarouiye JUH3bL. ToHKas JuH3a. DOKYCHOE paccTOSIHME M ONTHYecKas CHJIa TOHKOW JIMH3bI. 3aBUCHUMOCTb
(OKYCHOI'O PacCTOSHUS TOHKOW ceprudecKoi JIUH3bI OT €€ FeOMETPUN U OTHOCUTEIBHOTO 110Ka3aTells PEJIOMIICHHSL.

@opMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

XoJ Jyda, IpOIIEAIIEero JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ rilaBHOW omnTuyeckoi ocu. IlocTtpoeHne n3o0paskeHui TOUKU U OTpe3Ka
IPSMO B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX M UX CHUCTEMaX.

Onrtuueckue npudopsl. Paspemaromnias cnocoOHOCTh. ['11a3 Kak onTHyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBast ontuka. MuHrepdepenHuuss cera. KorepeHTHble HCTOYHMKH. YCJIOBUS HaOMIOJEHHS MAaKCUMyMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX KOTEPEHTHBIX UCTOYHUKOB. [IprMeps! KiTacCHuecKnX HHTEP(PEPEHIIMNOHHBIX CXEM.

Hudpakus ceera. AudpakiuonHas pemérka. Y cioBue HabM0JeHHUs INIaBHBIX MAKCUMYMOB IIPH aJIeHUM MOHOXPOMAaTHYECKOro CBETa Ha
I(QPaKINOHHYIO PEIIETKY.

[TonApuzanus ceera.

TexHUUecKkue yCTpOWCTBAa M TEXHOJIIOTMYECKHE TPOILECCHl: OYKH, JIymNa, MEPHCKOI, (oToanmapaT, MUKPOCKOIN, MPOSKIIMOHHBIN ammapar,
IIPOCBETIICHUE ONTUKHU, BOJIOKOHHAS ONTUKA, TU(PPAKLINOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomieHus CBeTa.

HabmnroneHue noiHoro BHyTpeHHEro oTpakeHust. Mozienb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB U€pe3 MIIOCKONAPAIUIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOMCTB N300payKeHUIA B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenne natepdepeHnnn caera.

HabutoieHne 11BeTOB TOHKUX IJIEHOK.

Habmtonenue nudpaxkuuu cera.

N3ydenne nuppakimoHHON peréTKu.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

HabmtoneHue nonsipu3aiuu cBeTa.

[IpumeHeHue MoIIPOUIOB JIJISl U3yUEHHUSI MEXaHUYECKUX HaNPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaol, npaKmuxKym.

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHHSL OT BEIIECTBA (HA MPUMEPE KUAKHUX JIUH3).

N3mepenne poKyCcHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.



[Tony4yenue n300pakeHNUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JINH3BI.

[Tomyyenue n300pakeHUs B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TeeCKONNYECKUX CUCTEM.

Habntonenue nudpaxkuuu, vHTEp)EpeHnu 1 NOJSpU3aLuU CBETA.

N3ydeHue nossspu3anuy CBETa, OTPAKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdepeHun Ja3epHOro U3ay4eHus Ha JBYX LIEIsX.

HaGmonenue aucriepcum.

Habntonenue u uccrnenoBanue JUPpPakLimOHHOTO CIEKTPa.

N3mepenne 1IMHBI CBETOBOM BOJIHBI.

[TonmyyeHue cniekTpa U3JIy4eHHs CBETOAMOA IPU NOMOIIM AU(PPAKIIMOHHON PeIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panuibl IPUMEHMMOCTH KJIACCHYECKOM MexaHUKU. [locTynaTsl crienuanbHON TEOPUHA OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHO uHTepBan. [IpeobpasoBanust Jlopenua. YcinoBue Npu4MHHOCTH. OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH.
3aMeUICHHE BPEMEHU U COKpAILCHUE JAJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIB. DHEPTUS IIOKOS.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTENN 3aPSKEHHBIX YACTHII.

Y4yeHnueckuit 3KCIeprUMEHT, 1a00paTopHble pabOThl, HPAKTUKYM.

OmnpeneneHne UMITYIIbCA ¥ SHEPTHU PEISITUBUCTCKUX YacTHIl (1o (oTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHII B MATHUTHOM TI0JIE).

Paszpnen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHuo-60aH0601l Oyanus3m.

PaBHOBecHOE TemI0BOE U3JTyueHHe (M3IydeHre aOCOMOTHO Y€pHOTo Tena). 3akoH cMmelenus Buna. ['unoresa [Tnanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Ombitel A. I'. CroneroBa. 3akoHbl (oTtodddexrta. YpaBHeHue OiHmTeiHa i (ortodddexta. «KpacHas rpaHuIa»
dboTorddexra.

JlaBneHue cBeta (B YaCTHOCTH, JIaBJI€HUE CBETa HA aOCOIIOTHO MOTJIOMIAIOUIYI0 U aOCOIIOTHO OTpaXkarollyto nmoBepXxHocTsb). OnbiThl I1. H.
JleGenena.

BonnoBble cBoiicTBa wactuil. Bonubl ne bpoins. [[nuaa BonHbl e bpoitng u pasmepbl 00acTy JIOKaTU3alliu ABKYIIENUCS YaCTHUIIBL.
KopnyckynspHo-BoiaHOBON AyanusM. {udpakius 31eKTpOHOB Ha KpUCTaUIaXx.

Crenuduxa n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHHoctel I eiizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHUECKHE MPOIECCHI: CIEKTPOMETP, (OTOAIEMEHT, (POTOIATUMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHAast
Oarapesi, CBETOAHO.

Hemoncmpayuu.



®oTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeTOaUOI.

Conneunas 6artapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccinenoBanus Gpotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSKEHMUSL.

Tema 2. @uzuka amoma.

OMnBITHI 11O UCCIIEAOBAHUIO CTPOeHUs aToMa. [imanerapras Moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydyenue u nornomenue GOTOHOB MPH MEPEX0JIe aTOMa C OTHOTO YPOBHSI SHEPIHU Ha JIPYTOi.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpruu aToMa BoA0po/a.

CrioHTaHHOE M BBIHYKIEHHOE M3IyueHue caera. Jlasep.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUUYECKHE MTPOLIECCHI: CIIEKTPAIbHBIN aHaIU3 (CIEKTPOCKOI ), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

HaGnronenue nuHeyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOIINX YaCTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JIYYCHMUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnenoBanue criekTpa pa3peeHHOr0 aTOMapHOTo BOAOPO/Ia U U3MEpeHne nocTostHHON Punbepra.

Tema 3. uszuka amomno2o A0pa u 31eMeHMapHbIX YACHUY,.

Hyxnonnas monens snpa I'eiizen6epra—Banenko. 3apsa sapa. MaccoBoe uncio sapa. M3otomnsl.

PagnoakTuBHOCTH. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uzinydeHue.

3aKkOH paJMOAaKTUBHOIO pacnajga. PanvoakTuBHble wu30TONBl B mnpupoge. CBoicTBa MOHU3UPYIOLIETO U3Iy4YeHUs. BrausHue
PalnOaKTUBHOCTHU Ha *UBBIE OpraHu3Mbl. EctecTBeHHbIN (oH u3nydenus. JJosumerpus.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

Snepuble peakuuu. [lenenue u cuHTe3 snep. SnepHsie peakropsl. [IpoOiaeMbl ynpaBiseMoro TEpMOSIEPHOTO CHHTE3a. DKOJIOTHYECKHE
aCTeKThl Pa3BUTHUS SAEPHOU SHEPreTHUKU.

MeTopl perucTpaluy U UCCIEIOBAHNS 3JIEMEHTAPHBIX YaCTHULL.



@dyHaMeHTaIbHbIE B3aUMOJeCTBUSA. baproHnsl, Me30HbI U nentoHsl. [IpencraBnenne o CtanmapTHol Mozaenu. KBapk-TiitooHHas MOJENb
aIpOHOB.

®usuka 3a npenenamu CrannapTHod mojenu. TémHas MaTepust U TEMHAs! SHEPTUSL.

EnuHcTBO (DM3nyeckoit KapTHHBI MUpa.

TexHruueckue yCTpOWCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: JTO3UMETP, KaMmepa BUIIbCOHA, SIEPHBIM pPEAKTOpP, TEPMOSIEPHBIA PEaKTOp,
aToMHast 60M0a, MarHUTHO-PE30HAHCHAs! TOMOIpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCTIOJIB30BAaHUEM J03UMETPA.

N3yuenue nornomieHus 0eTa-4yacTUL aTFOMUHHEM.

Pa3nea 8. DjieMeHTHI aCTPOHOMMY U ACTPO(PU3UKH.

Otanbl pa3BUTUs acTpoHOMMHM. IIpukiazgHOe M MUPOBO33pEHUYECKOE 3HAYEHHWE acTpOHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (M3HMKH Ui
O0OBSICHEHUS IPUPOJIBI KOCMHUYECKUX 00BEKTOB.

MeTobl aCTpOHOMUYECKUX HccieoBaHuil. COBpeMEHHbIE ONTHYECKUE TEIECKOIbI, paJloTeNeCKOIbl, BHEATMOC(hEpHask aCTPOHOMUSI.

Bun 3Bé3nnoro Heba. Co3Bes3aust, spKue 3BE3/1bl, JIAHETHI, UX BUAUMOE JBHKECHHUE.

Conneunas cucrema.

Comnnue. Conneunas akTHBHOCTh. McTtounuk sHepruu CosHIa U 3BE3/.

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpaMma «CHEKTpaJbHBI KJIACC — CBETUMOCTBY». 3BE3/bl INIABHOM IIOCIEN0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIs 3BE3] IVIABHOMW IOCIIe0BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE MPEICTABICHUS O
IIPOUCXOXACHNUHU U 3Boronnu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Mneunslii [Tyts — Hama ["anaktuka. [lonoxenue u neuxenue Connua B ['anaktuke. Tumnbl ranakTuk. Paguoranaktuku 1 kBazapsl. YépHbie
IBIPBI B IAPax FalaKTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa60:ma. Pas0Oeranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe n3inydeHue.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Habumtonienust 3B€31HOr0 HebGa HEBOOPYKEHHBIM IJIa30M C MCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONpEeAENICHUS MOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbIE c03Be311si CeBEepHOrO MOJYIIAPHS U SIPKHUE 3BE3/bI.

Hab6mronenus B reneckorn JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3HBIX CKOTIJICHUH.

Du3nyecKuil NPaKTHKYM.

CrniocoObl u3MepeHust GU3NYECKUX BEIMYUH C HCIOJIb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX U3MEPHUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX
JTaTYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MepeHHi puznyeckux BenuuuH. OleHKa IpaHuLl OTPEIIHOCTEH.



[IpoBeeHne KOCBEHHBIX MU3MEPEHUM, UCCIEIOBAHUN 3aBUCUMOCTEN (PM3NYECKUX BEJIIMYMH, MPOBEPKA MPEATOKEHHBIX THIIOTE3 (BBIOOp M3
paboT, OMUCaHHBIX B TEMAaTUYECKUX pa3fiesiax «YYeHUYECKU IKCIEPUMEHT, 1abopaTopHbIe pabOoThl, IPAKTUKYM).

O0o0maromnee noBTopeHue.

O6o0menre W cucTeMaTH3allus CoJepkaHusi paszaenoB kypca «Mexanukay, «MomnekymnspHas ¢Gu3MKa U TEPMOAMHAMMKA,
«QnexTponuHamukay, «Komebanus u BomHbBY, «OCHOBBI CIEHUAIBHOM TEOPHUH OTHOCHUTENBbHOCTHY», «KBaHTOBas ¢usuka», «IeMeHTHI
aACTPOHOMUU U aCTPOPUIUKL».

Ponb (u3WKK U acCTpPOHOMHUU B SKOHOMHYECKOH, TEXHOJOTHYECKON, COIMAIILHON M ITUYECKOW cepax AESITeTbHOCTH 4YelIOBeKa, POib U
MECTO (PU3UKHU U aCTPOHOMHHM B COBPEMEHHOW HaydyHOH KapTHHE MHUpa, 3HAUYEHHE OMHCATEIbHOW, CUCTEeMATU3UPYIOIICH, OObSICHUTEIHHONU U
MPOTHOCTUYECKON (DYHKIMHA (PU3UUECKON Teopuu, posib (PU3NUECKON Teopuu B (OPMHPOBAHUU MPEICTABICHUN O (pU3MUYECKON KapTHHE MHpa,
MecTO (PU3MUECKON KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U.

W3ydenue kypca Qusuku yrayOnéHHOro ypoBHs B 11 kilacce ocyIIecTBIsIeTCS C YYETOM COJEPIKATEIbHBIX MEXKIPEAMETHBIX CBS3EH C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, TeOrpaduu U TEXHOJIOTHH.

Mesicnpeomemusvle ROHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHHUE, HAYUHBINH (akT, runoresa, puznyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIECPUMEHT, MOACIHPOBAHHUE, MOJENb, M3MEpPEHHE, MOTPEIIHOCTH W3MEPEHHUH, W3MEPHUTEIbHbIC
puoOOpHI, UG POBast Ta0OPaTOPHS.

Mamemamuka: pemieHHE CUCTEMBbI ypaBHEHHWH. TpuroHomerpuyeckue (QyHKIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHTE€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIMU Ha OCH KOOPAMHAT, CIOXKEHHE BEKTOpPOB. [Ipon3BoAHbIC AeMEHTAapHBIX (YHKIIHIA.
[Tpu3Haku mMo100us TPEYTONBHUKOB, ONPEACTICHHE TUIOMIAIN TUIOCKUX (GUTYp U 00BEMa Tell.

Buonozusa: snekrpuueckue SBICHUS B KMBOM Npupoje, KojeOaTelbHbIE IBM)KEHUS B JKUBOW MPHUPOJE, HKOJOTHUECKHUE PHUCKHU TNPHU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH, FITEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ibl, YIbTPa3ByKOBasi TUArHOCTHKA B MEIHUIIMHE, ONITUYECKHE
SIBJICHUSI B ’KMBOM MPHUPOJIE.

Xumusn: CTpoCHHE aTOMOB U MOJIEKYJI, KPHCTAUTMYECKasi CTPYKTypa TBEPABIX TeINl, MEXaHU3MBI 00pa30BaHUs KPUCTAILUTMUECKOW PEIETKH,
CNEKTPAJIbHBIN aHAU3.

TI'eozpaghusa: marauTHBIE TIOTMIOCA 3€MITH, 3aJIE)KW MarHUTHBIX Py, POTOCHEMKA 3eMHOI MMOBEPXHOCTH, cericMorpad.

Texnonozua: NpPUMEHEHHWE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHWTOB, 3JEKTpoJBUTaTeNnb SKkoOM, TeHepaTop NEepPeMEHHOro TOKa,
WHAYKIIMOHHAS TI€Yb, JMHHUU ODIIEKTPOINEpeaad, S3JCKTPOJBUTATENb, pajap, pPaAHONPUEMHHK, TeJIeBHU30p, aHTeHHa, Tenedon, CBY-meus,
yABTPa3BYKOBasi TUArHOCTUKA B TEXHHUKE, IPOSKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapesi, CIyTHUKOBbIE IPUEMHHKH, siAepHast
SHEpreTUKa M SKOJIOTUIECKHUE acTIeKThI €€ pa3BUTHSI.



IUDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA I[IPOTPAMMBI 110 ©@U3UKE HA VYPOBHE CPEJIHEI'O OBILIETO
OBPA3OBAHIMAIIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3ybTaThl OCBOEHMs yueOHOro mnpenmera «®Pu3nka» IOJKHBI OTpakaThb NOTOBHOCTh M CIIOCOOHOCTh OOydYaroIuxcs
PYKOBOJICTBOBATHCSI C(OPMHUPOBAHHOW BHYTPEHHEH IMO3UIMENH JHUYHOCTH, CHUCTEMOH IICHHOCTHBIX OPHEHTAIMH, IMO3UTUBHBIX BHYTPEHHUX
yOex1eH!H, COOTBETCTBYIOIIMX TPAJULIMOHHBIM LIEHHOCTSIM POCCUICKOr0 OOIECTBA, PAaCIIMPEHUE HKU3HEHHOT'O OIbITA U OIbITA ACATEIbHOCTH B
IIPOLIECCE pean3allii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOM NEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rpakKIaHCKOr0 BOCIIMTAHUA:

¢ chOpPMHPOBAHHOCTD TPAKIAHCKOHN MTO3UIIMH 00YUYAIOIIET0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

® [PUHATHE TPATUIMOHHBIX OOMICYETIOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

® TOTOBHOCTb BECTH COBMECTHYIO [ESATEIbHOCTh B MHTEpPECaX TIPaKIAHCKOro OOIIEeCTBAa, Y4YacTBOBATh B CaMOYIpPABJIEHUU B

o0pa3oBaTeNbHON OpraHU3alMH;

e yMEHHE B3aMMO/ICHCTBOBATH C COIMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX (DYHKIMSMH U HA3HAYCHUEM;

® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM AESITEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA
e chOpPMHPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW MAECHTUYHOCTH, TATPUOTU3MA;
® [[CHHOCTHOE OTHOIIEHHUE K rOCYJapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;
® CIOCOOHOCTH OILIEHHMBATh CHUTYAlUI0 M MPUHUMATh OCO3HAHHBIE PEIIECHHUS, OPUEHTHUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YYEHOTO;
® OCO3HaHHE JUYHOT'O BKJIaJa B IOCTPOEHHE YCTONYUBOTO Oy IYILETO.
3CTEeTHYECKOI0 BOCIIUTAHMS:
® HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYAsi 3CTETUKY HaAyYHOT'O TBOPYECTBA, MPUCYIIEro (PU3NIECKOI HayKe.
TPYA0BOI'0 BOCIIUTAHUSA:
® HHTEpEC K pa3IM4HbIM cepaM NpodhecCHOHATLHON eATENbHOCTH, B TOM UMCIIE CBSI3aHHBIM € (PM3UKOW U TEXHUKOW, YMEHUE COBEPIIAThH
OCO3HaAHHBIN BRIOOP OymyIieit mpodeccun u peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TUTAHBI,
® TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSIKEHUN BCEH KHU3HH.
JKOJIOTMYECKOI0 BOCIIMTAHUSA:
e c(hopMHPOBAHHOCTH HKOJIOTUYECKON KYIbTYPHI, 0OCO3HAHUE TTI00aTbHOI0 XapaKTepa SKOJIOTHUYEeCKUX IpobiieM;



IJIAHUPOBAHUE U OCYILECTBICHHUE JIEMCTBUI B OKPYKAIOLLIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEN YCTOMUYHUBOTO Pa3BUTHSI YEJIOBEUECTBA;
pacIIipeHue OnbITa ACITeILHOCTH YKOJIOTUYECKON HAMIPABICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 110 (DU3HKE.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOIN HAYKU;
OCO3HAaHME IEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTh B TIpolecce W3y4YeHUs (U3MKH OCYIIECTBIATH MPOCKTHYIO U
HCCIIEI0BATENbCKYIO AESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe AeiCTBUS
Ba3oBkle Jlornyeckune aeicTBUA:

CaMOCTOSITENILHO (hOPMYITMPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIPEIEIATH LEH ICSITSIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTUIKEHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOIEMBI C YIETOM aHAIN3a UMEIONNXCS MAaTEPUATbHBIX M HEMaTEPHATBLHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JICATEIHLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATh PUCKHU TTOCIIEICTBUM JIEATETbHOCTH;
KOOPJIUHUPOBATH U BBITIOIHATH PA0OTY B YCIOBUAX PEaTbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIa/IETh HABBIKAMU Y4YEOHO-MCCIIEI0BATENbCKOW M MPOEKTHOW NEATEIbHOCTH B 00JIaCTH (DU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pELIeHMs 3a/1a4 (PU3NUYECKOTO COAEepKaHUs, TPUMEHEHHIO Pa3IMYHbIX METO/I0B IIO3HAHMUS,

BJIaJIETh BUJIAMH JEATEIBHOCTH IO MOJIyY€HHIO HOBOTO 3HAHM, €ro MHTEpIpeTalnu, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3JIMYHbBIX
y4EOHBIX CUTYalLlUsX, B TOM YHCIIE TIPU CO3JJaHUH Y4EOHBIX IPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISITH NTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3a/lady, BBIABUIATH TUIIOTE3y €€ pElIeHUs,, HaXOAUTh apryMEHThI s
JI0Ka3aTelbCTBA CBOMX YTBEP)KJICHHI, 331aBaTh apaMeTpbl U KPUTEPUU pEILICHHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE pPELIEHHUS 3aJaud pe3yibTaTbl, KPUTHUYECKU OLEHUBATh HMX JOCTOBEPHOCTh, IMPOrHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/]a4ul B 00pa30BaTeIbHOM 1EATETLHOCTH, B TOM YHCJIE MPU U3YYEeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETh MIEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;



BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUTrnHaJIbHBIC IMTOAXOAbI U PCIICHUS
CTaBUTb HpO6JI€MBI " 3aJia4yy, JOMYyCKAaroIre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

BJIa/IETh HAaBbIKaMU MOJydyeHUsl HHGopManuu GU3NYECKOro COACpKaHUs U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISATh
MIOUCK, aHAJIN3, CHCTEMATU3aIMI0 ¥ HHTEPIPETali0 HHPOPMALIUU Pa3IMYHBIX BUIOB U ()OPM MPE/ICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIb30BaTh Cpe/ICTBa MH(OPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUHA B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHM3aIMOHHBIX 33]1a4 ¢ COOJII0IEHUEM TPeOOBAHUI SPrOHOMUKH, TEXHUKU O€30M1aCHOCTH, TUTUEHBI, PECypcocOepeKeH s, MPABOBBIX
Y 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011acHOCTH;

CO3/1aBaTh TEKCThI (PM3MUYECKOTO COJEp’KaHUsl B pa3NUYHbIX (Qopmarax ¢ yuy€TOM Ha3HaueHUs MH(OpPMALMKU U LEJIEBOW ayIUTOPHUH,
BBIOMpAsi ONTUMAIBHYIO (DOPMY MPEICTABICHUS U BU3YAIIU3AIIUH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

OCYILECTBIIATH OOLIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESTEIbHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MTOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYAIbHON paOOTHI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YIeHa KOJJICKTUBA,;
IIPUHUMATH L€ COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUS IO €€ NOCTHXKEHHUIO: COCTAaBIAThH ILIAH
JENCTBUI, pacpeaesaTh PO ¢ yYETOM MHEHUHN YY4aCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KAXJIOTO YYaCTHUKA KOMaH bl B OOIIMI pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UAEH C ITO3ULIMU HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIIATh MO3UTUBHOE CTPATErHYECKOE IOBEIACHHWE B PAa3IMYHBIX CUTYallUsAX, MPOSABIATH TBOPYECTBO M BOOOpa’keHHE, OBITh
VHHLIMATHUBHBIM.

PeryisiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe JIeiicTBUS
Camoopranuzanusi:

CaMOCTOSITENILHO OCYLIECTBIATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIaCTH (U3UKU U aCTPOHOMHH, BBIABIATH NPOOJIEMbI, CTABUTh U
(dopMynHMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHIeHUs] pacYETHBIX M KAUECTBEHHBIX 3a/1a4, IUIAH BBIMIOJHEHUS MPAKTHUYECKON paboThl ¢ y4ETOM
HUMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKU y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;



OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh ()OPMHUPOBAHHUIO U TPOSBICHUIO IPYIUIMKA B 001acTH (DU3HMKH, MOCTOSHHO IMOBBIIIATH CBOW 00pa3oBATENbHBIA U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
BJIQJICTh HAaBBIKAMH TI03HABATEILHON PeIICKCUN KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUI U MBICIIMTEIIBHBIX MPOIECCOB, X PE3yIbTaTOB
1 OCHOBaHUH;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJISl OLICHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIKEHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JIEATEIIbHOCTH;

MPUHUMATH ce0s1, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npomecce nocTMXKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMbl N0 (U3MKE A YpOBHS cpeaHero oOuiero oOpa3oBaHUS Y
00y4aroImuXxcsi COBEPIICHCTBYETCS YMOLIMOHATIBHBIN HHTEIUIEKT, IPEAONaralomuil copMupoBaHHOCTb:

CaMOCO3HAHUSl, BKJIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIILHOE COCTOSIHUE, BUACTh HAIPABICHUS! PA3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJICHUE, CIIOCOOHOCTH
aIaITUPOBATHCS K SMOIMOHATBHBIM U3MEHEHUSM U MPOSBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIONIEH CTpEeMJICHHE K JOCTIKEHHUIO IEeMd U YCIeXy, ONTHUMH3M, HWHHUIIMATUBHOCTH, yMEHHE
JeCTBOBAThH, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAOMICH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATH €ro MPHU OCYIIECTBICHUU OOIICHWS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHHUS C APYTUMU JIIOJAbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH()IUKTHI.

ITPEAMETHBIE PE3VYJIBTATHI

K koHny oOyuenust B 10 Knacce npeaMeETHbIE PE3yIbTaThl HAa yriIyOIEHHOM YPOBHE JOJDKHBI OTpakaTb c(hOPMHPOBAHHOCTH y OOyUarOLIHXCSI
YMCHMMN:



MOHUMATh POJIb (PU3UKKM B ISKOHOMHYECKOH, TEXHOJIOTUYECKOW, HKOJOTMUYECKOHM, COLMATbHOW M ATUYECKOW cdepax OesTeIbHOCTH
YeJIoBeKa, poJib U MeCcTO (M3MKM B COBPEMEHHOH HAy4HOH KapTUHE MHUpPA, 3HAUYEHHE ONMCATENIbHOW, CHCTEMAaTU3MPYIOUICH,
OOBSICHUTEJIBHOW M IPOTHOCTUYECKON (DyHKUMHA (PU3HMUECKOW TEOpUHM — MEXaHMKH, MOJIEKYJIAPHONH (U3MKU U TEPMOAMHAMMKH, POJIb
¢uznveckoii Teopun B HopMUpOBAHUH MTPEACTABICHUN O (PU3NIECKON KapTHHE MUPA;

pasnuyarh yCIOBHS NMPUMEHUMOCTH MOAENeH (U3MUECKUX TeJl U MPOLECCOB (ABICHMI): MHEpLHAIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPJI0€ TEJI0, MaTepHajIbHasi TOUYKa, paBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE MaieHne, a0COIOTHO yrpyras aedopMariysi, abCoIOTHO
yrpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHMS, MOJENU Ta3a, KUIKOCTU U TBEPAOrO (KPUCTAIUIMYECKOTO) Teja, WICalbHBIN Tas,
TOYEYHBIN 3apsil, ONHOPOAHOE IEKTPUYECKOE MOJIE;

pa3nuyarh ycioBHs (FpaHUIIbl, 00JIACTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHMMATh BCEOOLIMH XapakTep (yHIaMEHTaIbHBIX
3aKOHOB ¥ OTPAaHUYEHHOCTH MCIOJIb30BaHMUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAaHUUYECKHUE IIPOLIECCHl U SBJIEHUS, HUCIOJb3YySl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHUKU
(OTHOCUTETBHOCTh MEXaHUYECKOTO IBIKEHUS, (POPMYIIBI KHHEMATHKH PAaBHOYCKOPEHHOTO JIBWXKEHHUs, NMpeoOpa3zoBanus [ amuies ams
CKOPOCTH M IIepeMEILEeHNs, 3aKOHbl HbI0TOHA, IPUHIIUI OTHOCUTENBHOCTH [ anuiies, 3aK0H BCEMUPHOTO TATOTEHMS, 3aKOHBI COXPaHEHUS
UMITYJIbCA U MEXaHUYECKOW SHEPTUH, CBSA3b paOdOThI CUJIbI C U3BMEHEHUEM MEXaHUYECKOM dHEPruu, YCIOBUs paBHOBECHS TBEPOTO TENA),
OpU 3TOM HCHOJB30BATh MAaTEMaTHMYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHS IMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB!
npeoOpa3oBanuii ["amuesi, BTOpOro u TpeThero 3aKkoHOB HbIOTOHA, 3aKOHOB COXpaHEHHS MMITYJIbCa U MEXaHHMYECKOW DHEPruH, 3aKOHa
BCEMUPHOIO TATOTEHUS;

AHAJM3UPOBATh U OOBSICHATH TEIUIOBBIC IPOIIECCHI U SIBJICHUS, HCIIONB3Ys OCHOBHBIE Mos10keHNss MKT 1 3aKk0HBI MOJNEKYIApHON (BU3UKU
U TEPMOJAMHAMMKH (CBSI3b JaBJICHUSI UJI€ATbHOIO ra3a Co CpeAHEN KMHETUUYECKON SHEPrUeil TEIIOBOrO IBUKEHUS U KOHLIEHTpaluei ero
MOJIEKYJI, CBSI3b TEMIIEPATypPhl BEILIECTBA CO CPEAHEH KUHETUYECKOM SHEpPrueid TEILUIOBOTO IBWKEHMS €ro 4acTWIl, CBA3b JABJICHUS
WJCaIbHOTO Tra3a C KOHLEHTpauued MOJEKYJ M €ro TeMIeparypou, ypaBHeHHe MenaeneeBa—KnaneipoHa, nepBbli 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUS YHEPTUH B TEIUIOBBIX MPOLECCAX), IPU 3TOM MCIOJIb30BaTh MAaTEMAaTUUECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCJIOBUs IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—Kianelnpona;

aHAJM3UPOBaTh M OOBACHATH DJCKTPUUYECKHUE SIBJICHMS, MHCIOJIb3ys OCHOBHBIE IOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMHUKHU (3aKOH
COXPAaHEHHs DJIEKTPUUECKOTO 3apsaa, 3akoH KylloHa, NOTEHIUAIBHOCTb 3JIEKTPOCTATUYECKOIO IOJIA, HNPUHLMII CYNEPIO3ULNN
JJEKTPUYECKUX IOJIEH, TP 3TOM YKa3blBas YCIOBUS INPUMEHUMOCTH 3akoHa KynoHa, a Takke NPaKTUYECKH Ba)KHbIE COOTHOLICHUS:
3akoHbl OMa /1715 yyacTKa LenH U JUI 3aMKHYTOU 3JIeKTpudeckoi nenu, 3akoH Jxoynsa—Jlenua, npasuna Kupxroda, 3akonsr dapazes
JUTSI DJIEKTPOJIH3a);

OIUCHIBATh (PU3MUECKUE MPOIIECCHl U SABJICHMS, UCIIOJIb3YS BEJIMUMHBL: MIEpeMelIeHne, CKOPOCTh, YCKOPEHHE, UMITYJIbC Tella U CHCTEMbI
TN, CHJIa, MOMEHT CHJIbl, JaBJieHHE, NOTEHIMalbHas HHEpIus, KUHETHYecKas HSHEeprus, MeXaHUuecKas SHeprusi, paboTa CHIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJIA TSYKECTH, CHJIa YIIPYTOCTH, CHUJIa TPEHUS, MOLIHOCTb, SHEPTUs B3aUMOJICUCTBUS Tea ¢ 3eMIIEN
BOJIN3M €€ MOBEPXHOCTH, SHEPTUs yIpyroi aedopManuy Npyx HHbBI, KOJMYECTBO TEIUIOTHI, a0COIIOTHAs TeMIepaTypa Tena, pabora B
TEPMOJUHAMUKE, BHYTPEHHSS HEPTUs UI€aTbHOI0 OJHOATOMHOIO ra3a, paboTa HaeaabHOro ra3a, OTHOCUTEIbHAs BIaKHOCTh BO3/yXa,



KIIJI wmaeanpHOro TEMJIOBOIO MABUIATENsl; 3JIEKTPUYECKOE TIOJ€, HANPSDKEHHOCTb BJIEKTPUUYECKOTO MO, HANpPsHDKEHHOCTH OIS
TOYEYHOIO 3apsAfa WM 3apsHKEHHOrO0 Hiapa B BAaKyyM€ M B JUDJIEKTPUKE, ITOTCHIMAN 3JIEKTPOCTATUYECKOrO IIOJs, Pa3HOCTb
IIOTEHIMAJIOB, JIEKTPOJABIKYINAs CUJIA, CHUJIA TOKA, HANPSKEHHUE, MOIIHOCTh TOKA, DJIEKTPUYECKAass EMKOCTh IUIOCKOIO KOHIEHCATOopa,
COIIPOTHBJICHUE YYaCTKa LEMNU C IOCJIENOBATEIbHBIM U IapauIeIbHbIM COCOUHEHHEM PE3UCTOPOB, DHEPIUSA DIIEKTPUYECKOrO IOJISA
KOH/JIEHCATODa;

OOBSICHATE OCOOEHHOCTH MpPOTEKaHWs (DU3NYECKUX SBJICHUI: MEXaHMYECKOe JBHXKEHME, TEIUIOBOE IBM)KEHUE YacTUI[ BEIECTBa,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE ABMKEHHE, Nu(p(y3usi, UCIapeHue, KUIIEHHUEe M KOHJEHCallus, IJIaBJIEHHME M KpHUCTaIU3alus,
HaIIpaBJICHHOCTh TEIUIONIEPENAYN, JIEKTPU3ALUS TEJl, IKBUIIOTEHIUAIBHOCTh IIOBEPXHOCTH 3aPSIKEHHOI0 IIPOBOIHUKA;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PM3NYECKON BEIMYMHBI OT JPYrOoW € MCIOJIb30BaHUEM IPSIMbIX W3MEPEHUH, IIPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJyYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUIE IpaUKOB ¢ yu€ToM
aOCOJIOTHBIX MOTPELTHOCTEH N3MEPEHUH, IeNIaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMPATh ONTHUMAJIbHBIA METOJ H3MEpPEHMs], OLEHUBATb
aOCOJIOTHBIC M OTHOCHUTENBHBIEC MTOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

IIPOBOJIUTH OINBITHI 0 MPOBEPKE MPEATOKEHHON TMIOTE3bl: IUIAHUPOBATh HKCHEPUMEHT, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIN3UPOBATh IOTYYECHHBIE PE3YNIbTATHI U JEJIAaTh BBIBOJ O CTATyCE NIPEIIOKEHHON TMIIOTE3bI;

coOmoaTh mpaBmiia 0€30MacHOro TPyna MpU MPOBEICHUH HUCCIEAOBAHUN B paMKax ydeOHOTO SKCIIEpUMEHTa, MPAaKTUKyMa U y4eOHO-
HCCIIEIOBATENbCKON U MPOEKTHON AESITEIbHOCTU C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0 000pYy10BaHUS;
pemath pacy€THble 3aJayd C SIBHO 3aJaHHOW M HESBHO 33JaHHONW (U3MYECKOM MOJENbI0: Ha OCHOBAaHMM aHalIM3a YCIIOBUS
000CHOBBIBaTh BBIOOpP (PM3NYECKON MOJENM, OTBEYaroLled TpeOOBaHUAM 3a/auyd, MPUMEHSTh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3UUYECKUX TEOPUIl IPU MCIIONb30BAHUM MAaTeMaTUYECKUX METO/OB pEelIeHUs 3ajad, MPOBOAUTH pacd€Thl HA OCHOBAHUU
UMEIOIUXCS JaHHBIX, aHAIM3UPOBATh PE3YJIbTAThl 1 KOPPEKTUPOBATh METOABI PELIEHUS C YUETOM MOJTYYEHHBIX PE3YJIBTATOB;

peliaTh Ka4eCTBEHHbIE 3a/1a4M, TpeOyrolne NPUMEHEHHs 3HAaHUH U3 pa3HbIX Pa3/esoB Kypca GU3MKH, a TaK)Ke€ MHTErpalluy 3HAaHUH U3
JAPYTUX IMPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIACHUH € OITOPON Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA JJIs OOBSCHEHUS OCHOBHBIX IPUHLHUIIOB PabOThl M3MEPUTENbHBIX HPUOOPOB, TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTMYECKUX IPOLECCOB;

MIPUBOANTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B O0BSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh W OLEHUBATH IOCIEACTBUS OBITOBOM W TNPOM3BOJACTBEHHOM JESITENbHOCTH YEJIOBEKa, CBA3AHHOW C (DU3MUECKUMHU
nporeccamMu, ¢ MO3UIUI 3KOJOrHYECKOH 0€30MacHOCTH, MPEJICTaBICHUH O pallMOHAIBLHOM MPUPOAONOIL30BAHNH, a TAKKE Pa3yMHOM
WCTIOT30BaHUH JTIOCTHXKCHU HAYKHM M TEXHOJIOTHH TS JATbHEHIIIETO Pa3BUTHS Y€JI0BEUYECKOTO OOIIECTBA;

INPUMEHATh PA3IUYHBIE CIMOCOOBI paboThl ¢ UHpopManued (U3NYECKOTO COJAEpX aHHUA C MCIOJB30BAaHHEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH, TP 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMAIMOHHbIE TEXHOJIOTUU JUI TOUCKA, IepepaboTKu U



IpeabsBICHUS YIeOHOH M Hay4yHO-TIOMYJSPHOM HMH(OpMAIMH, CTPYKTYPUPOBAHUS M HHTEPIpETAaluy MH(OpMAIMU, TMOJTYYSHHOW U3
pa3IUYHBIX MCTOYHUKOB, KPUTUYECKH AHAIM3MPOBAThH IOJy4yaeMyl HMH(OpMAIMIO U OLEHHWBaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIINXCS 3HaHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHUKA UH(OPMAIIHIH;

IPOSIBJISITh OPraHNU3ALMOHHBIE U O3HABATEIbHBIE YMEHHSI CAaMOCTOSITEIbHOIO NPUOOPETEHHSI HOBBIX 3HAHUHM B MPOLIECCE BBIIOIHEHUS
IIPOEKTHBIX U y4eOHO-UCCIIe0BATEIbCKUX PA0OT;

paboTaTe B TpyIIE C HMCIOJHEHHEM pA3IUYHBIX COIHUAIBHBIX POJICH, MUIAHUPOBATH PAabOTy TPYIIBI, PAMOHAIBHO PACHPECIATh
JEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, aJEeKBAaTHO OLEHUBATH BKJIAQJ KAKIOTO M3 YYaCTHUKOB TIPYIIBI B PEIICHUE
paccMaTpuBaeMoi IpoOIeMsl;

MPOSIBJISITH MOTUBAIMIO K Oy aymiel mpoecCHOHATBLHON AEATEIIEHOCTH 110 CIISUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPOdUIIs.

K xonmy o0yuenust B 11 knacce npenMeTHbIE PE3YIbTaThl HA YrIyOJIEHHOM ypOBHE JIOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y 00YUaIOLIUXCS
YMEHHUI:

MMOHUMATH POJIb (U3HUKH B SKOHOMHYECKOH, TEXHOJIOTUIECKON, COMATBHON U 3THYECKON chepax MesTSIIEHOCTH YeIOBEKa, POJIh K MECTO
(U3UKN B COBPEMEHHOU HAay4HOUW KapTHUHE MHpPA, POJIb ACTPOHOMHH B MPAKTUYECCKOW JEATEIHPHOCTH YeIOBEKA U JajdbHEHIIIeM HayIHO-
TEXHUYECKOM pPa3BUTHH, 3HAUCHUE OIMUCATEIBHON, CUCTEMATU3UPYIOUIeH, 00BICHUTENBHON U MPOTHOCTUYECKON (PyHKINN PU3NIECKO
TEOPUHU — ICKTPOIUHAMUKH, CIICITUATBHON TEOPUU OTHOCUTEILHOCTH, KBAHTOBOUM (DM3UKH, pOJIb (PU3MIECKON Teopuu B (hOpMHPOBAHUH
MIpeJICTaBICHUI 0 (PU3UYECKOM KapTUHE MUPA, MECTO (PU3NYECKONW KapTHHBI MUpPa B OOIIEM PSly COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPO/IE;

pa3nuyath yCIOBHS MPUMEHHUMOCTH MoJeseld (U3NYECKUX Tel U MPOIECCOB (SIBICHUI): OJHOPOIHOE ANEKTPUUYECKOE U OJHOPOIHOE
MarHMuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTeMAaTUYECKUN MasTHUK, UACATbHBIA MPYKUHHBIA MasgTHUK, TAPMOHUYECKHE BOJHBI,
UJIeaTbHBIN KOJIe0aTeIbHBIM KOHTYD, TOHKAS JIMH3a, MOJIEJIeH aToMa, aTOMHOTO siIpa U KBAHTOBOM MOJIETIU CBETA;

pasnuyath yclIoBuUsl (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BceoOLuil XxapakTep (yHIaMEHTaIbHBIX
3aKOHOB U OTPAaHUYEHHOCTH UCITOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MTPOIIECCHI U SIBJICHUS, UCTIOIb3Yysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI JIEKTPOIUHAMUKHI
U CHEIUATBHOM TEOpPUM OTHOCUTEITHFHOCTH (3aKOH COXPAHEHUs JJICKTPUYECKOTO 3apsiia, cwia Awmrmepa, cuia JlopeHra, 3aKoH
3JEKTPOMArHUTHOM MHAYKIUH, TpaBuio Jlenna, csa3p D1C caMOMHIYKIIMU B 3JIEMEHTE AJIEKTPUUECKOM 1IEMH CO CKOPOCThIO U3MEHEHUS
CHJIBI TOKA, TIOCTYJIAThl CIIEUAIBbHON TEOPHUH OTHOCUTEIBHOCTH DIHINITEHHA);

aHAIIM3UPOBATH M OOBICHITH KBAHTOBBIE MTPOLIECCHI U SBICHUS, UCTIOIb3Ys MOJIOKEHUSI KBAHTOBOM (U3UKH (ypaBHEHHE DWHINTEIHA IS
dotorddekra, mepBhIit U BTOpO MOCTynaThl bopa, MPUHIMIT COOTHOIICHUS HeompeaenéHHocTel [elizeHOepra, 3aKOHBI COXpaHEHUs
3apsJI0BOTO M MAacCOBOTO YHCEIN M SHEPTHUH B SACPHBIX PEAKIIHAIX, 3aKOH PaIMOaKTUBHOTO PacCIajia);

OMHCHIBATh (PU3UYECKHE TMPOLECChl M SBICHUS, HCIONb3ysd BEIMYUHBI: HAMPSDKEHHOCTh OJEKTPUUECKOTO TMOJsI, MOTEHIHA
AJIEKTPOCTATUYECKOTO TOJISI, PA3HOCTh MOTEHUUAIIOB, 3JIEKTPOABUKYILAS CUJIA, MHAYKIUS MarHUTHOTO IMOJIsI, MArHUTHBIN MOTOK, CUJa
Awmnepa, HHIYKTUBHOCTbh, SJICKTPOABMIKYIIAS CUJIa CAMOUMHIYKIIMU, SHEPTUSI MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, PEJIATHBUCTCKUN



UMIYJbC, MTOJIHAS SHEPTHsl, SHEPTHUs MOKOs CBOOOAHOMN YaCTHUIIBI, SHEPTU M UMITYJILC (POTOHA, MACCOBOE YMCIIO U 3apsj sAApa, SHEPTUs
CBSI3U s/1pa;

OOBSICHATH 0COOCHHOCTH MPOTEKAHUS (PU3UYECKHX SBJICHUMN: IIEKTPOMArHUTHAs MHIYKLUS, CAMOMHIYKIIHS, PE30HAHC, MHTEP( epeHITHS
BOJIH, TU(PAKIHS, TUCIIEPCUs, TTOJIHOS BHYTPEHHEE OoTpaxenue, horodnexrpuueckuil addekt (hotorddekr), anbda- u Gera-pacnaabl
a1ep, raMMa-u3iydeHue saep, (pu3nyeckre NpUHIUIIBI CIIEKTPAIbHOIO aHaIu3a U padoThI Ja3epa;

OIPCACIIATH HAITPABJICHUC MHAYKIIUHA MArHUTHOI'O IIOJIA ITPOBOJHHUKA C TOKOM, CHUJIbI AMnepa U CHUJIIbL HopeHua;

CTPOUTH U300paXKEHHE, CO3/]aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30#, U paCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IIPUMEHATh OCHOBOIIOJIAraroIlyie acTPOHOMHUYECKUE HOHATHS, TEOPUU U 3aKOHBI Ul aHAIM3a U OOBACHEHMs] (PU3UYECKUX IPOLECCOB,
IPOUCXOJAIIMX B 3BE3/1aX, B 3BE3AHBIX CUCTEMax, B MEXIaJlaKTUYECKOH cpene; IBUKEHUs HEOECHBIX TeJ, 3BOJIOLMMU 3BE3N U
Bcenennoii;

IIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PM3MYECKUX BEIMYMH C HUCIOJIb30BAHUEM IPSIMbBIX U3MEPEHHH, IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MUECKUX BEJIWYMH B BUJE TI'Pa@UKOB C Yy4&TOM aOCOIIOTHBIX
HOFpGHIHOCTCﬁ I/I3MepeHI/II71, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICIOBAHMA,

IIPOBOJIUTh KOCBEHHbIE H3MEpEeHUs (U3NYECKUX BEIMYUH, IPU 3TOM BBIOMpPATh ONTHUMAJIbHBI METOJ] HU3MEPEHUs, OLICHUBATh
a0COJIIOTHBIE M OTHOCHUTENbHbIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

IMPOBOAWTL OIIBITHI IO ITPOBEPKE HpGI{J’IO)KGHHOfI TMIOTE3bI: INJIAHUPOBATH 3KCICPUMCHT, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO YCTaHOBKY,
AHAJIIM3UPOBATD IMMOJTYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOA O CTATYyCC HpGI{J’IO)KGHHOﬁ THUIIOTE3bI,

OIUCBIBATh METO/IbI IOJYYEHUS HAYYHbIX aCTPOHOMUYECKHX 3HAHMIA;

coOuroaTh mpaBuiia 0€30MacHOro TpyzAa IpU HPOBEIECHUM HUCCIEAOBAaHUM B paMKax y4eOHOro SKCHEpUMEHTa, MPaKTUKyMa U y4eOHO-
HCCIIEIOBATENbCKON U MPOEKTHON JESITEIbHOCTU € UCTIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOro 000pyI0BaHUS;
pemaTh pacuéTHbIE 3a7jaud C SBHO 3a/IaHHOW M HESIBHO 3aJlaHHOM (PM3MYECKO MOJeNblo: Ha OCHOBAHMHU aHAllM3a yCJIOBHS BBIOMpATh
¢busnyeckre MoJenu, oTBeyarole TpeOoBaHUIM 3a/laud, IPUMEHSTh (OPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3MUECKUX
TGOpI/H\/JI Ipru HCIOJIb30BAHUU MATCMATHYCCKUX MCETOJOB PCHICHUA 3adad, IIPOBOIUTH paC'-IéTI)I Ha OCHOBaHUMU HMMCHOIUINXCSA OaHHBIX,
aHAJIM3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METO/IbI PELICHHUS C YUETOM MOJIYUYECHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHbIE 3a/1a4uM, TpeOyrolne NIPUMEHEHHs 3HAaHUHM U3 pa3HbIX Pa3/esioB Kypca (GU3MKH, a TaKKe MHTErpaluy 3HAaHUHN u3
JAPYTUX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCYKICHHUM C ONIOPOM HA U3Y4YECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHMUS;

HCIIOJIB30BATh TCOPCTUUCCKHUE 3HAHUA JIA 00BIACHEHHUST OCHOBHBIX IIPUHIIMUITIOB pa6OTI)I HN3MCPUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MPOLIECCOB OKPYKAIOIIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;



aHAJTM3UPOBaTh M OLIGHUBATh IOCIEACTBHS OBITOBOW M TMPOU3BOJCTBEHHOW [EATENFHOCTH YEJIOBEKA, CBA3AHHOM C (U3NYECKUMU
IPOLIECCaMU, C MO3HULUI 3KOJIOTHUECKON 0€30I1acHOCTH, MPEACTABICHUI O PAlMOHAIBHOM IPHPOIOIONIB30BAHUY, a TAKKE Pa3yMHOM
UCIIOJIb30BAHUH JOCTHKCHUI HAYKH M TEXHOJIOTHH ISl TAIbHEHUIIIETO pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

OPUMEHSATh PA3MUYHBIE CIOCOOBI PabOThl ¢ HMHPOpManuedl (U3NIECKOTO COACpPKAHUSA C HCHOJIB30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH, TIPU 3TOM HCIOIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJIOTHU JUIS TIOMCKA, epepadoTKu U
IpeAbSBICHUS y4eOHONH M HAy4YHO-TIOMYJISIPHON MH(GOPMALMK, CTPYKTYPHPOBAHHMS M HMHTEpIpETanuyu HH(pOpManuy, MOIy4eHHOH H3
Pa3NUYHBIX MCTOYHUKOB, KPUTHUYECKH AHAIM3HPOBATH IMOJIy4aeMYI0 HH(OpMAIMI0O M OLEHHBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOLINXCS 3HAHWH, TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHHUKA HH(OpManuy;

MPOSIBJISITh OPTaHNW3AIMOHHBIC U TIO3HABATEIbHBIE YMEHHSI CAMOCTOSTEIBHOTO MPUOOPETEHHSI HOBBIX 3HAHMH B MPOLIECCE BHITIOIHEHUS
IPOEKTHBIX U Y4eOHO-MCCIIeI0BATENILCKUX padoT;

paboTaTe B TPYIIE C HMCIOJHEHWEM Pa3IMYHBIX COIHAIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYNIBI, PAIMOHAIBHO PacIpeNeNiTh
NeSTEeNbHOCTh B HECTAHJAPTHBIX CHUTYaIMsIX, aJCeKBAaTHO OIEHUBATHh BKJIAJ KaXIOT0O W3 YYAaCTHUKOB TPYIMIBI B pELICHHUE
paccMarpuBaeMoil mpoOIeMsl;

MPOSIBJISITH MOTUBAIHMIO K Oy aymiei mpoeCCHOHATBHON IATEIIEHOCTH 110 CIIEUATEHOCTM (PH3UKO-TEXHUIECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpAOro Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpouabnsie IIpakrnyeckue (1up )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazpen 1. QJIEKTPOJAMHAMUKA
11 MarnutHoe nosne 14
1.2 DNeKTpOMarHuTHas MHIAYKIHS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTpOMarHUTHbIE KOJIEOaHUs 15
53 MexaHu4eckre 1 3IeKTpPOMarHuTHbIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5 1
Wroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15
4.2 ®duznka aToma
4.3 ®dwu3mMKa aTOMHOTO Spa ¥ 3JIEMEHTapHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3UKH 12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIBITa 15
' NeSITeTILHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHUE

10 KITACC
No KoumnuectBo yacos JJIeKTPOHHbIE
n/ Tema ypoka Bcee Kontpo  Hpakru JarTa usyyenus wHppoBsIe
JIbHbIE yecKkHue o0pa3oBaTe/bHbIE
! ro paboTbl  padoTHI pecypcbl
1 ®duznka — pyHIaMEHTaNIbHAS HayKa O MPUPOJIE 1
5 HayuHplil METO TO3HAHUSA U METO/IbI 1
UCCIeIOBaHus (PU3MYECKHX SBICHUIN
3 OKCIEpUMEHT U TEOPHUs B IIPOLIECCE ITO3HAHUS 1
npupozsl. Habmonenue u skcrepuMeHT B pusuke
4 Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1
5 AOGCo0THAs M OTHOCUTENbHAS IOTPEIIHOCTH 1
u3MepeHuil pU3nyecKux BeIMYUH
MopenupoBanue B pusuke. Ponb u MmecTo Gpusznku
6 B ()OPMHUPOBAHUU COBPEMEHHON Hay4HOM 1
KapTUHBI MUPA, B IPAKTUYECKOHN I€ATEIbHOCTH
mojen
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCHUTEIBHOCTH MEXAHUYECKOTO IBUKECHHUSI. 1
[Tpsimas 1 oOpaTHas 3a1a4l MEXaHUKU
Pannyc-BekTop MaTepHalbHON TOYKH, €TO
8 MPOEKIIMK Ha OCU KoopAUHAT. TpaekTopus. 1
[Tepememienune. Cxkopocts. X nmpoekuu Ha ocu
KOOpJUHAT
9 PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. 1

['padmueckoe onrcanne paBHOMEPHOTO




HpSIMOJIPIHCﬁHOI‘O JABUXKXCHU A

CroxeHue nepeMeleHunii u ckopocred. Pemenue

10
3a1a4y
HepaBHomepHoe aBukeHue. MrooBeHHas

11 CKOpocTh. Y ckopenue. [IpsmonuHeitHoe
JBUKCHHUE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue MpsIMOIMHEHHOTO
JBUKECHMSI C TIOCTOSIHHBIM YCKOPEHUEM
CBoOomHOe majeHue. Y CKOpeHne CBOOOHOTO

13 nazieHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHM U UX TpaPUKu

14 JIBr>xeHue Tena, OpOIIEeHHOTro MO YIJIOM K
TOPU30HTY
KpusosmmueliHoe nBrkeHue. JBuxKeHue 1o

15 OKPYKHOCTH. YTJIOBas U JINHEHHAsI CKOPOCTb.
ITepuon u wacrora. LleHTpOCTpEMUTEIBHOE U
IIOJIHOE YCKOPEHHUE

16 KonTponbnas pabora no teme "Kunemaruka"
ITepsslif 3akoH HetoToHa. HEepumanbHble

17 cucTeMsbl oTcyéTa. [IpuHIMI OTHOCUTENBHOCTH
lNanuiea. HennepunaneHble CHCTEMBI OTCUETA

18 Cuna. PaBHogeicTByromas cuiia. Bropoii 3akoH
Herorona. Macca

19 B3anmoperictue ten. Tpernii 3akoH HeroToHa

20 [Ipunnun cynepno3unuu cuil. Pemenne 3agad Ha
IIpUMEHEHNE 3aK0oHOB HproTOHa

21 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD

FpaBHTaHHOHHOﬁ n HHCpTHOfI MacCChbl




22

Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO Ta/ICHUs

I[BI/I}KCHI/IC HEOECHBIX TEJI K UX HNCKYCCTBCHHBIX

23 cnyTHUKOB. [lepBast kocMHuuecKas CKOpPOCTb.
3akonsl Kennepa

24 Cwita ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUIBI CHIT TPEHHUS.

25 JIBHKEHHE B )KUJKOCTHU U Ia3e C y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPEJIbI

26 Jasnenue. 'mapocratuueckoe napnenue. Cuia
Apxumena

97 AbcomoTtHo TBepnoe Teino. [loctynarensHoe u
BpalaTeIbHOE IBUKEHNUE TBEPAOIo Teja

08 MOMEHT cuiIbl OTHOCUTENBHO OCU BPALLECHUS.
[Imeqo cumel
CrnosxeHue cuil, IpUI0KEHHBIX K TBEPIOMY TEIY.

29 LenTtp TsokecTn Tena. Y CIOBUS paBHOBECHUS
TBEpAOro Tesa. Buabl paBHOBECUS

30 Pemenue 3amau

31 KonTponasnas padora no teme "J[unamuka.
Craruxka TBepaoro tena'
Hmnynbc MaTepranbHONU TOUKH, CUCTEMBI

39 MaTepuaibHbIX TOUeK. LIeHTp Macc cuctemsl
MaTepHaIbHBIX ToueK. Teopema o TBMKEHUN
LEHTpa Macc
Hmnysnbe cuitbl 1 M3MEHEHHE UMITYJIbCa Tea.

33 3aKOH coXpaHeHUs UMIyJibca. PeakTuBHOE
JIBYDKEHUE

34 MoMEHT UMITyJIbCa MaTepUAIbHOW TOUYKH.




[IpencraBieHue 0 COXpaHEHMU MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISAX

35

36

Pemenue 3amau

Pabora cuiibl Ha MajOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe npeacrapieHue
paboThI CHIIBI. MOIIHOCTH CHJIBI

37

Kunernueckas sueprusi. Teopema 00 H3MEHEHUU
KMHETUYECKOW YHEPIrUU MAaTEPUAILHON TOUKU

38

39

40

IloTeHIMaAIbHBIE 1 HENOTEHIIUAJIbHBIE CUIBL.
[TorennmanesHas 3Heprus. Bropas kocmuyeckas
CKOpPOCTH

TpeTbsa kocMudeckasi ckopocTb. CBsi3b paboOThI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPIUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
beprynnm U1 uaeanbHON KUJIKOCTH

41

KontponbHas padota o Teme "3akoHbI
COXpaHEHHUs B MEeXaHHKe"

42

43

44

Pa3BuTue npeacraBieHuii 0 TpUpOI€ TEIIIOTHI.
Ocnosnble nonoxenuss MKT. Tuddysus.
bpoyHOBCKOE IBH>KEHHUE

CTpOCHI/IC T a3006pa3HBIX, KUIKHUX U TBEPABIX TCJI.
XapaI(Tep JBIOKSHUS U B3aUMOJCHCTBUS YaCTHUI]
BE€IICCTBA

Macca u pazmepbl MOJIEKYJT (aTOMOB).
Konmnuectso Bemectsa. [locrosinnas ABoraapo

45

Temneparypa. TeroBoe paBHoBecue. [lkana




Ienscus

46 Pemenue 3amau

47 W neanbupiii ra3. I'a30BbIe 3aKOHEI

48 VYpaBuenue Menneneesa-Kianeiipona. Pemenue
3a1a4y

49 AoOcomroTHas Temriepatypa. 3akoH JlampToHa

50 N3omporuieccel B ncalbHOM rase ¢ IOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA

51 ['padmyeckoe mpecTaBiIeHHE U30MPOLIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3anau
CBs13b a0COIIOTHOI TeMnepaTypbl

54 TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe
KMHETUYECKOM SHEPTUEH MOCTYMAaTeIbHOTO
TEIIOBOTO JIBHKEHUS €€ YacTHI]

55 O06o01IeHre u crucTeMaTu3alus 3HaHu| 10 TeMe
"OcunoBbl MKT"

56 KonTpomipHas padora o teme "OcHoBsl MKT"
TepMmoanHaMuyeckas cucTema. 3ajlaHie BHEIIHUX
ycnosui s T/ cucremsl. BHemnue u

57 BHyTpeHHUE napameTpsl. [lapamerpsr T/1
CUCTEMBI KaK CpeIHAC 3HAYCHUS BEIINIHH,
OTIMCHIBAIONUX €€ HA MUKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKHY.

58 Camonpou3sBoibHas penakcamus Tl cucteMsl k
TEIJIOBOMY PaBHOBECHIO

59 Mopnens uieaabHOro raza B TEpMOIMHAMUKE.




VYciioBUs TPUMEHUMOCTH 3TOM MOJEITHN

VYpaBuenue MenaeneeBa-Knanelipona u

60 BBIPQXCHHE JJIsI BHYTPCHHEH dSHEPTUU L
Bripaxkenue aJisi BHyTpeHHEU SHEpruu

61 OJIHOATOMHOT'O HIEAJILHOTO r'asa. 1
KBasucrarnueckue u HECTATUUECKHUE MPOIECCHI
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.

62 Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha 1
pV-nuarpamme
Tennonepenava kak crocod W3MEHEHUs

63 BHyTpeHHel sueprun Tl cucremsr 6e3 1
coBepIIeHHs paboThI

64 KonBekuus, TermionpoBoAHOCTb, U3Ty4EeHUE 1
KonnuectBo TennoTsl. TemioéMKoCTh Tena.

65 VienbHas 1 MOJIsIpHas TEIIOEMKOCTH BEIIECTBA. 1
VY enbHas TEIIOTa CrOpaHuUs TOILITNBA

66 Pacuér xonmuuecTBa TEIUIOTHI IPH TEIUIONEpeaaye 1

67 [Tonsitre 06 agnabatHom mnpouiecce. [lepBerit 1
3aKOH TePMOJUHAMHUKHU

68 KonunuecTBo TennoTsl u paboTa Kak Mepbl 1
U3MEHEHUs BHYTpeHHeH sHepruu T/1 cucreMsl
BTopoii 3ak0H TEpMOIMHAMUKY 1Sl PABHOBECHBIX

69 1 HEpaBHOBECHBIX MporieccoB. HeoOpatnMocTh 1
MIPUPOJTHBIX TTPOIIECCOB

70 [Ipunnuns! geiictBus Temaobeix MamuH. KI1/] 1

71 MaxkcumansHoe 3HaueHue KII1. [lukn Kapuo 1

72 Pemenue 3amau 1

73 DKOJIOTHYECKUE aCTIEKTHI UCIIOJIb30BaHUS 1




TEIUIOBBIX JABUrareisiei. TemioBoe 3arpsi3HeHue
OKpPY’KaroIlleH cpebl

74

75

Pemenue 3amau

O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

76

KonTtponsnas padora o Teme "TepMonuHamMuKa.
TerioBbie MalIMHb"

77

78

79

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u
KUIIEHUE. Y iebHast TeIioTa Napooopa3oBaHUs

HacelieHHbIe 1 HEHACBILCHHBIE M1APHI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUs HACBIIICHHOIO [1apa OT TEMIIEPATYPBI,
UX HE3aBUCHUMOCTb OT 00BbEMA HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JIABJICHUS B JKUJIKOCTH

BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80

81

82

Pemenue 3agau

Tsépnoe teno. Kpucrammmueckue u amopdHsie
Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB
[TnaBneHune u kpucraun3anus. Y gejpHas
TeruioTa riasiaeHus. Cyonumanus

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Cosur. Monyns HOwra. Ilpenen ynpyrux
nedhopmaruit

84

TeroBoe pacluMpeHne KUAKOCTEN U TBEPABIX
TeJ. AHTApMOHHU3M TETUIOBBIX KOJIEOAaHWUN YaCTHI]
BEIECTBA




85

[IpeoOpazoBanue FHEPTUU B Pa30BBIX MEPEX01axX

86 VYpaBHeHue TerIoBoro 6agaHca

87 Pemenue 3anau
IToBepxHOCTHOE HaTsKkeHHe. KanwisipHele

88 sBNeHNA. J{aBjaeHne noj HCKPUBICHHON
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca
O06o01IeHre u cucTeMaTu3alus 3HaHu| 10 TeMe

89 "ArperaTHbie COCTOSIHUS BeniecTBa. Pa3oBbie
nepexonr"

90 KoHTpoinbHas pabota 1o Teme "ArperarHoie
cocTtosHMs BenlecTBa. @a3zoBbie nepexoas”
DnexTpu3anus Tea U €€ IposBICHUS.

01 DneKkTpuueckuil 3aps. JBa Buaa 3JeKTPUIECKUX
3apsiioB. [IpoBOIHUKY, TUATIEKTPUKH U
MOJIyIPOBOJIHUKH

92 DIIeMEHTaPHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXpaHEHHUs FJIEKTPUUYECKOTO 3apsijia

93 Bzaumopencreue 3apanoB. Toueunsie 3apsbl.
3axoH Kynona

94 Pemenne 3amau

95 Onektpuueckoe none. Ero neiictBue Ha
ANEKTPUIECKUE 3aPSIIbI
Hanpspxéanocts anektpuueckoro nois. [IpoOHsbIit

96 3apsia. JInHuu HanpsHKEHHOCTH IEKTPUUYECKOTO
noJisi. OMHOPOJHOE AIIEKTPUUECKOE T10JIE

97 [ToTeHIMaIbHOCTh AJIEKTPOCTATUYECKOTO TTOJISL.
Pa3HOCTh NOTEHIIMAJIOB U HANIPSIKEHUE

98 [TorennmanpHast SHEPTHs 3apsiia B




SJICKTPOCTATUYCCKOM IT0JIC. IloTenuman
OJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaPSKEHHOCTH I10JIS1 U Pa3HOCTU

%9 MOTEHIIUAJIOB JUISL AJIEKTPOCTATUYECKOTO OIS 1

100 [TpuHIIUTT CYyTEPITO3UITNH SJIEKTPUUECKHUX TTOJICH 1

101 Pemienne 3agau

102 [Tone Toueunoro 3apsna. [lone paBHOMEpHO 1
3apsKeHHOU cepbl
[Toste paBHOMEPHO 3apsHKECHHOTO TI0 00BEMY

103 mapa. [Tone paBHOMEpPHO 3apsKEHHOM 1
OECKOHEYHOI IIJIOCKOCTH

104 [TpoBOIHUKY B DJIEKTPOCTATUICCKOM ITOJIC. 1
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B 1
IIEKTPOCTATUYECKOM I10JIC

106 Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. 1
DNeKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa

107 [TapamiensHOE COeTMHEHNE KOHICHCATOPOB 1

108 [TocnenoBarenbHOE COEIMHEHUE KOH/IEHCATOPOB 1

109 DHeprus 3apsHKEHHOT0 KOHCHCATOpa 1

110 Pemenue 3amau 1

111 JIBr>keHure 3apsSKEHHONW YaCTULIbI B OJTHOPOJHOM 1
AIEKTPUYECKOM IT10JIC

112 Pemenne 3amay 1

113 O0o001IeHNEe U CHCTEMATH3alHsl 3HAHUH 110 TEME 1
"Onextpuueckoe nomue"

114 KonTponbhas pabota no teme "IneKTpuyeckoe 1




mose"

Cuna toka. IlocTosHHBIN TOK. Y CIOBUSI

115 CyILLIECTBOBAHUS ITOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa

116 Ncrounnku Toka. Hanpsoxenue u 3/1C

117 3akoH OMa AJ1s1 yyacTKa Lenu. DIEKTPUIeCcKoe
COIPOTHBIIEHUE
3aBUCUMOCTb COIPOTUBIIEHUS OJTHOPOTHOTIO

118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOIIAIN
MOTIEPEYHOI0 CEUEHUs

119 VY aenpHOE conpoTHUBIIEHUE BellecTBa. Perenne
3a1a4

120 [locnenoBarenbHOE, NapaUIEIBbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOJIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIECTICH.
[IpaBuna Kupxroga

122 Pemenue 3amau

123 PaGora sanexrpuyeckoro Toka. 3akoH J[>oymns —
Jlenna

124 Pemenue 3amau

125 MoIHOCTb 3JeKTpUYECKOro ToKa. TemnoBas
MOIIHOCTb, BbIJIeNIIeMasi Ha pe3ucTope

126 Pemenne 3amay

127 O/1C n BHyTpeHHEE CONIPOTUBIIEHUE HCTOUYHUKA
TOKa

128 3axon OMa 7151 TOJTHOM (3aMKHYTOM)

AIEKTPUYECKON LIETTH




129 Pemienue 3anau 1

130 MoOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 Konpnencarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anay no teme "IlocTosiHHBIN 1
ANEKTPUUECKUN TOK"

135 Pemenne 3agau mo teme "I1ocTOSHHBIH 1
AJIEKTPUYECKUM TOK"

136 Pemenue 3anay no teme "IloctostHHBIN 1
AJIEKTPUYECKUM TOK"

137 O06o00mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe 1
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

138 KoHnTtposbHas padora mo teme "llocTosHHBII 1
3JIEKTPUYECKUN TOK"
DneKTpuueckas MpOBOJUMOCTb PA3IUYHBIX

139 BEUIECTB. DJIEKTPUUYECKHUI TOK B METaJlIaxX. 1
CBepxnpoBOANMOCTb

140 DNEeKTpUUECKUN TOK B pacTBOpPax M paciaBax 1
AIIEKTPOJINTOB. 3aKoHbI Dapajes 17 3JIEeKTPOoIu3a

141 DNeKTpUYecKui TOoK B razax. Ilnasma 1

142 DneKTpUYecKUil TOK B BakyyMe. BakyymHbie 1
npuOopbI

143 DIIEKTPUYECKHI TOK B MOJYIIPOBOAHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI 1

145 Ouznyeckuil npakTukyMm no teme "M3mepenue 1

CHJIBI TOKA W HAIIPAKCHHUSA B LCITU ITOCTOAHHOT'O




146

TOKa TPU TTOMOIIIH aHAJOTOBBIX U ITU(POBHIX
W3MEPUTEIIbHBIX MPUOOPOB" WK "3HAKOMCTBO C
nndposoii maboparopueit o pusuke. [Ipumepsr
U3MepeHus PU3NYECKUX BEJIMYUH MTPU TOMOIIU
KOMITBIOTEPHBIX JATUUKOB"

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeAesieHUuss MTHOBEHHOM cKopocTh"

147

®uznyeckuil npakTukyMm no teme "M3mepenue
YCKOPEHHS TIPU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KCHHUH 110 HAKJIOHHOM
mwiockoctu" nnn "UcciaenoBanue 3aBUCUMOCTU
MyTHU OT BPEMEHU MPU PAaBHOYCKOPEHHOM
nBIKeHun"

148

®uznyeckuil npakTukyMm no teme "M3mepenue
yckopeHusi cBoOoaHoro najaenus" unu "N3ydyenue
JIBYDKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil npakTukyM o teme "M3ydyenue
JIBUKEHUSI TeJIa 110 OKPYKHOCTH C IIOCTOSIHHOH 110
MoyJt0 ckopocThio" min "VcenenoBanue
3aBHCUMOCTH NepHOAa O0PALEHUs KOHUYECKOTO
MasiTHUKA OT €ro napamerpos”

150

®uznyeckuil npakTukyM no teme "M3mepenue
PaBHOJIEHUCTBYIOIIECH CUIIBI TPU JBUKEHUH OpycKa
1o HakJIoOHHOM miockocTu'" win "[IpoBepka
TUIOTE3bl O HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH Ha 33/1aHHOE
paccTostHUE OT €ro Macchl”

151

O®uznyeckuil npakTukyMm no teme "HccnenoBanue




152

153

154

155

3aBUCHUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B
MPY>KHWHE U PE3UHOBOM 00pasIie, OT X
nedopmarun” wim "M3ydeHue ABUKEHUS
CHUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

®uznyeckuil npakTukyM 1o teme "M3mepenue
Kod(duIIMeHTa TPEHUS 110 BEIUYUHE YTIIOBOTO
koa(durmenta 3apucumoctr Frp(N)" wim
"HccnenoBanue IBHKEHUS OpycKa 10 HAKIOHHOM
IUIOCKOCTH C MEPEMEHHBIM K03 PHIirieHToM
Tpenus" win "M3yueHue ABMKEHUS Ipy3a Ha BAIly
¢ TpeHuem"

®usnueckuil npakTukyM 1o reme "HccnegoBanue
YCIIOBUY paBHOBECHS TBEPIOTO TeJa, UMEIOIIETr0
och Bpaienus" unu "KoncrpyupoBanue
KPOHIITEHHOB M PacUYET CHJI YIPYToCTU" WK
"N3y4yeHue ycToHYMBOCTH TBEPOTO TENa,
MMEIOLIET0 IO OMOphI"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJla TI0 TOPMO3HOMY IIyTH'" MIIN
"N3MepeHue CUiIbl TATH, CKOPOCTH MOJENIN
AIEKTPOMOOUIIST M MOIIIHOCTH CHUJIBI TSTH" UITH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TENa C
nMnyiabcoM critbl" win "MccnenoBanue
COXpaHEHHUsI UMITYJIbCA TIPU YIIPYTOM
B3aumozeiicteun" unu "M3mepenue
KMHETUYECKOW SHEPTUU TeJa 110 TOPMO3ZHOMY

yTH
Ouznyeckuil npakTukym o teme "M3ydyenue




156

157

M30TEPMUYECKOTO Mpoliecca (PEeKOMEHI0BAHO
HCIIONIb30BaHue udpoBoi maboparopun)" uimu
"M3y4yeHue n30XopHOro npoiecca" uiu
"N3yuenune nzobapHoro mporecca uin
"[IpoBepka ypaBHEHHS] COCTOSTHUS"

®uznyeckuil npakTukyM 1o teme "M3mepenue
yaenbHoH TertoéMkocTu' win "HMccnenoBanue
IpoIriecca OCThIBAaHUS BeIlecTBa" WiIH
"UccnenoBanue aagunabaTHOTO mporecca uin
"N3yueHne B3auMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIEPATYpPbl KUIIEHUS KUIKOCTEN"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEPHOCTEHN MCMAapEeHUS KUJIKOCTEH" Win
"N3mepeHue yaenbHOM TeIIOTh MJ1aBJIeHus Jbaa"
win "M3ydeHne cBOMCTB HACKILIEHHBIX TapoB"
i "M3Mepenne abCcoIOTHON BIaXKHOCTH
BO3J1yXa U OI[EHKa MacChl TTapOB B TOMEIICHUH "
N3mepenune ko3 puiieHTa moBepxXHOCTHOTO
HaTSHKEHUS

158

159

®uznueckuil npakTukyM no teme "Habmonenue
IIPEBpALEHMs] SHEPTUHN 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHIO U3ITYUECHHUS
ceeroanonaa" win "M3yyenue npoTekaHus TOKa B
LIeNH, coiepKallell KOHAEeHcaTop" NiIu
"Pacnipenienenyie pa3HOCTH TOTEHIIMAJIOB
(HampspKEHMsT) IPY MOCJIEA0BATEbHOM
COEIMHEHUH KOHJIEHCATOPOB"

O®uznyeckuil npakTukyMm no teme "HccnenoBanue




160

161

CMEIIAHHOTO COEMHEHMSI PE3UCTOPOB" NN
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" K "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSDKCHUS JIJIS1 JTAMITBI
HakajauBaHus"

Ousnueckuii mpakTUKyM 1o Teme "Habmonenne
anekTpoauza" wim "M3mMepenue 3apsaa
onuoBajeHTHoro nona" wiu "Mccnenosanue
3aBHUCHUMOCTH COIPOTUBIICHUS TEPMOPEZUCTOPA OT
temriepatypbl” unu "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKHU auoaa”

PesepBHblil ypok. O60011IeHHE U CUCTEMATU3AIIHS
3ganui o reMe "Kunematuka"

162

163

164

PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS
3HaHu# 1o teme "JluHamuka"

PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTHU3aIIHs
3HaHu# no teme "Cratuka TBEepAoro rena'
PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTHU3aIIHS

3HaHMUN 10 TeMe "3aKOHBI COXPAHEHHUSI B
MeXaHHUKe"

165

Peseprubiil ypok. O600111eHHE U CUCTEMATH3AIIHS
3HaHu# 10 TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKO# Teopun”

166

167

Peseprubiil ypok. O600111eHIE U CUCTEMATH3AIIHS
3HaHuil no teMe "Tepmoaunamuka. TertoBbeie
MaIIUHBI"

PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIIHS
3HaHUN 110 TeMe "ArperaTHble COCTOSIHUS




BeuiecTBa. Pa3zoBble epexoabl”

PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3AIINS

168 . 1
3HaHUM 1o Teme "DnekTpuueckoe mnosie"
PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS

169 3HaHu# o TeMe "I10CTOSHHBIN AMEKTPUICCKUI 1
TOK"

170 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS 1
3HaHuil mo teme "Toku B pa3nu4HbIX cpeax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Bee KonTpo IIpakTn JlaTa wsyuenns uudgposbie
n/m JIbHbIE yecKue o0pa3oBaTe/ibHbIE
ro paboTbl  padoTHI pecypcbl
B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUUU. [TpuHmn
2 CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarsuTHoO€ 1oJe IPOBOJHUKA C TOKOM. OIBIT 1
Opcrena
Cuita Amnepa, e€ HanpaBJIeHUE U MOJYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJI€HUE U MOJTYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau
PaGora cunbl JlopeHiia
10 Penrenne 3amau 1
1 MarnuTHoOe 1oJie B BEILECTBE. 1

(DeppOMaFHeTI/IKI/I, mapa- 1 IMaMaraCTuKu




OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.

12 1
[Tpumenenue heppoMarHeTUKOB

13 Pemenue 3agau no reme "MarnutHoe mnose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"” 1

15 SIBneHue aneKTpOMarHuTHOM UHAYKIUU. [IoToK 1
BEKTOPAa MarHUTHOW WHIYKIIUU

16 OJ1C uHAYKIMH 1

17 3aKOoH AeKTpoMarHuTHoM nuaykuuu dapanes 1

18 Buxpeoe anextpuyeckoe noine. Toku Dyko 1

19 OJC uHAYKIMH B IBUKYLIUXCS TPOBOAHUKAX 1

20 Pemenue 3amay 1

21 IMpaswuiio Jlenia 1

99 NunykruBHOCTH. KaTylka MHAYKTUBHOCTH B 1
eI MTOCTOSTHHOTO TOKa

23 SBnenue camonnaykiuu. I/1C caMouHyKIuu 1

24 DHeprust MAarHUTHOTO TIOJIST KATYITKA C TOKOM. 1
DIIeKTPOMarHuTHOE TOJIe

25 Pemenue 3amau 1

26 O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME 1
"OnexrpoauHamuka'

97 KonTponbHas padora no teme 1
"OnexkTpoauHamMuka"

78 Konebarenpnast cuctema. CBOOO HBIE 1
Kosnebanus. 'apMoHndeckue KonedaHus

29 KuHematndeckoe U JMHAMUYECKOE OTTMCAHHE 1
KOJIe0aTEeNbHBIX JBUKCHHMA

30 DHepreTuyeckoe omnrcanue. BeBo 1




JAUHAMHUYCCKOI'0 OnMcanrs rapMOHHUYCCKUX
KoJIEOaHHH U3 UX SHEPICTUUCCKOI'O U
KHMHEMAaTHYCCKOI'O OITMCaHUA

31 Awmrmutyna u $asza konebaHuii
[Tepuon u wactora konebanuii. [leproa manpix

39 CBOOOJHBIX KOJe0aHUH MaTeMaTHUECKOro
MmasTHUKA. [lepuon cBOGOAHBIX KOJIeOaHUI
NPYKUHHOTO MasiTHUKA

33 3aryxatomue kojaebanus. BeiHyX/1eHHbIE
KosiebaHus. Pe3onanc

34 ABTOKOE0AHUS

35 Pemenue 3amay

36 Ypoxk-koudepenuus "MexaHnUECKHE
KOJICOAHUSI B MY3bIKQJIbHBIX HHCTPYMEHTaX"

37 O0600mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe
"Mexannueckue KosueoaHus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI.
KonebarenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia

39 KOHJIEHCATOpa C aMILUIUTYAON CHIIBI TOKA B
K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEHUs DHEPTUH B UCATHHOM
K0J1e0aTeIbHOM KOHTYpE

41 3aryxarolue 3JIeKTPOMarHUTHbIE KOJIeOaHuUs.
BrIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUs

42 ITepemenHsbIil TOK. Pe3ncrop n KOHIeHCaTop B
LEeNH NEPEMEHHOT0 TOKa

43 Karymika HHIYKTHBHOCTH B IIETI TIEPEMEHHOTO




TOKa

3akoH Oma 1Sl JICKTPUYECKOM e

44 MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U

45 JIEHCTBYIOIEE 3HAUCHHUE CUJIBI TOKA U
HaIpsHKCHUS

46 Pe3onanc B aneKkTpruyecKoi memnu

47 Pemenue 3amay
Wneansubrif TpanchopmaTop. [Iponssoactso,

48 nepeaayda u moTpeOIeHUE IISKTPUISCKONW
SHEPrUU
DKOJIOTUYECKUE PUCKH TIPH ITPOU3BOJICTBE

49 aniekTpodHeprun. KylbTypa ucnoias30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH

50 Pemenwue 3amau

51 Pemenue 3amau

59 O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
"DreKTpoMarHuTHbIE KoseOaHus"

53 MexaHnueckre BOJHbBI. XapaKTePUCTUKH
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXaHUYECKUX BOJTH

55 3ByK. XapaKkTEPUCTUKH 3ByKa

56 Undpa3syk u yapTpassyk. lllymosoe
3arpsi3HEHUE OKPYKaIoIIel cpebl

57 Pemenue 3agau

58 DneKTpOMarHuTHBIE BOJMHBL. M3myueHue

SJICKTPOMArHuTHBIX BOJIH




OHeprus MeKTpOMarHuTHeIX BoJiH. CBoiicTBa

>9 3JIEKTPOMArHUTHBIX BOJIH

60 [IIxana snekTpoMarauTHBIX BOJIH. [IpuMeHneHue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUUITBI paIuOCBA3U U TEJIEBUICHHUS.

61 Panuonokamus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaroUIeH CpeJibl

62 KoHntposnbHas padora o teme "Konebanus u
BOJIHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

64 Pewienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpOCTPAHEHUsI CBETA

65 Ortpaxenue ceta. [lmockoe 3epkano.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMIICHHUS.
ITommHoe BHYTpeHHEE oTpakeHue. [IpenenbHbii
yroJI OJIHOTO BHYTPEHHETO OTPAXKEHUS

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB
OTpaXeHUs U MIPEJIOMJICHUS CBETA

68 Xon stydeit B mpusMe. Jlucnepceus cBeTa.
CnoxHbIN cocTaB Oenoro csera. L{Ber

69 JInn3bl. DOKYCHOE pACCTOSTHUE U ONITHYECKAs
CHUJIA JIMH3BI

70 [TocTpoenrne n300pakeHNH B TNH3AX U UX
cucTeMax. Y BEIMYECHHE JINH3BI

71 Penienue 3a1a4 Ha TOCTpOCHUE U300PAKEHUH,




IMOoJIy4a€MbIX C IIOMOIIBIO JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH
reOMEeTPUYECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucniepcus cBera

76 WnTepdepenmus ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJII01eHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue natepdepeHum

80 Hudpakus ceeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJII0IeHUS TIIaBHBIX MAKCHMYMOB

82 Pemenue 3amau

83 [TonepednocTh cBeTOBBIX BOJIH. [lonspusanus
CBETa

84 Pemenue 3amau

85 CBeToBbI€ BJIEHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3alMsl 3HAHUH 110 TeMe
"Onrtuxka"

87 KontponbHas pabota o teme «OnTuka»
['paHUIIBI TPUMEHUMOCTH KIIACCHYECKON

88 MeXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKA U
MPUHITAT OTHOCHTEIHHOCTH

89 ITocTynatsl cienuanbHOU TEOPUU

OTHOCHUTCIIBHOCTHU




IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpazoBanust Jlopenma. Ycinoue

90 NPUIHMHHOCTH. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlEHUE JITTHHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI 1

92 CBs13b Macchl € SHEPTUEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TIOKOSI

93 PaBHOBecHOE TEIIIOBOE U3ITyYCHHE 1

94 3akoH cMerieHus Bura 1

95 ['unote3a M. [1nanka o kBantax. ®OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®oroaddext. OnbiTet A. I'. Cronerosa. 3aKoHbBI 1
doTtoadpdekra

08 YpaeHenue DitamTeitHa 111 poTodaddexra. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BosnHoBEIE CBOICTBA YaCTHIL
Bounsl ne bpoiind. Inuna Bosasl 1e bpoins u

101 pa3mepbl 00JaCTH JIOKAIU3AIIUN JBHKYILIEHCS 1
YaCTHUIIBI

102 KopnyckynsspHO-BOIHOBOM AyaIn3m

103 Jludpakius 3JIeKTPOHOB Ha KPHCTAJIIAX 1
Crneuunduxa usmepeHnit B MUKpOMHUPE.

104 CooTHOIIIeHHs HEOTIPEACIEHHOCTEN 1
['eitzendepra

105 Pemenue rpaduyeckux 3amaq 1




106

Pemenne pac4€THbIX 3a1a4

107

108

KoHnTtposnbHast pabota o temam: "OCHOBBI
CTO", "KopmyckyasipHO-BOJIHOBOM ayanu3m"

OMnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas monens atroma Pezepdopaa

109

110

111

[Tocrynarsr bopa

Buapel ciektpoB. CrieKTp YpOBHEUM SHEPTUU
aToMa BOJ0poza

CIIoHTaHHOE H BBIHYXXJICHHOC N3JIYUCHHUC CBCTA

112

113

Jlazep

Hyxnonnas monens sinpa ['eiizenGepra-
NBanenko. 3apsa U MacCOBOE YHUCIIO sIIpa.
HN3oTomnrsl. PagnoakTuBHOCTE

114

3aKoH painoaKkTUBHOTro pacnazaa. CBoicTBa
MOHU3UPYIOLIEro u3nydyeHus. BiusHue
PaMOAaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
Jo3umerpus

115

DOHeprus cBS3U HYKJIOHOB B siape. S nepHbie
cuibl. Jledekt Maccel saapa. SAnepHble peakiuiu.
SAnepusie peaktopsl. [IpobiieMsl ynpasiseMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKUE
aCIIEKTHI Pa3BUTHS SAACPHON DHEPIETUKHU

116

MeToibl perucTpanyu U UCCIIeI0BaHUS
3NeMeHTapHbIX yactull. DyH1aMeHTaabHbIe
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U
nentonsl. [IpeacraBnenne o CranaapTHON
Mozenu. KBapk-TiitooHHAs MOJeNb aipOHOB

117

®dusnka 3a npeaenamu CTaHIAPTHOW MOJICIIH.




TémHas Marepus U TEMHas dHeprus. EnuHCTBO
(bu3n4eckoil KapTUHBI MUpa

118

119

120

Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS PUPOJIBI KOCMUYECKHX OOBEKTOB.
MeTo/ bl aCTPOHOMHUYECKUX HCCIEA0BaHUN

COBpeMeHHHe OIITHYCCKHE TCICCKOIIBI,
pPaauOTCIICCKOIII, BHeaTMOC(bepHaﬂ
aCTpOHOMUSA

121

Bupn 3Bé3aH0T0 HEOa. Co3Be3nus, ApKue 3BE3/bI,
IIJIaHCTHI, UX BUIUMOC NBUKCHUC

122

123

124

Conneunas cucreMa. Connne. CoaHeuHast
aKTUBHOCTH. MicTounuk sHeprun CoiHIa U
3BE3/1

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Kj1ace —
CBETUMOCTB"

3B€3I[I>I TJIaBHOM ITOC/IE0BATEILHOCTH

125

126

127

Buytpennee ctpoenue 38E311. CoBpeMeHHbIE
IPEJICTaBICHUS O MPOUCXO0KIEHUH U IBOJIIOLIMU
CosHna u 3B€31. DTallbl )KU3HU 3BE3]
Mieunsiii [Iyte — Hama ['amaktuka. Tumnel
rajlakTUK. YEpHbIE IBIPBI B Apax rajlakTHK
Bcenennas. Pacmpenue Beenennoit. 3akon

Xa606ma. Teopust bonbioro B3pbIBa.
PenukToBoe u3nyuenue

128

MacmrabHas ctpykTypa Beenennoii.




Meraranaktuka

129

130

131

132

133

134

Hepeménnsie npo6ieMbl aCTpOHOMUH

Pu3N4eCKu IPAKTUKYM 110 TEME
"HUccnemoBanne MarHUTHOTO 110/ OCTOSHHBIX
marauToB" win "HccieqoBaHue CBOWCTB
dbeppomarnetukoB" wim "Uccnenopanue
JICUCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

®dusnueckuil npakTukyM 1o teme "M3mepenue
cuibl Amnepa" win "M3yuenue 3aBUCUMOCTH
CUJIbI AMIIepa OT CHJIbI TOKA" WU
"OnpezneneHre MArHUTHOM MHAYKIMU Ha
OCHOBE U3MepeHHMsI cuiibl Ammepa”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue aBiICHUS 3JIEKTPOMarHUTHON
uHayKknuu'" win "OnpeneneHne HHIYKIUN
BUXPEBOIO0 MarHUTHOTO MoJs"

Du3nYeCKUu IPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUS CAMOMHIYKINN'" WK
"COopKa MOJIEIH NEKTPOMArHUTHOT'O
re”geparopa”

®uznyeckuil npakTukyM no teme "M3mepenue
nepuoja CBOOOTHBIX KOJICOAHUH HUTSHOTO U
NPYXHUHHOT'O MasiTHUKOB"

135

Pu3NYecKuil TPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue YHEPTUU B IPYKUHHOM
MasiTHUKe"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME




137

"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCJIeI0BATEIbHO COeTMHEHHBIE KOHACHCATOP,
KaTyuiky u pesucrop” win "VMccnenoBanue
paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO
ToKa"

®uznyeckuil npakTukyM 1o teme "M3ydyenue
MapaMeTpoB 3BYKOBOM BOJIHBI"

138

®uznyeckuil npakTukym no reme "M3mepenue
MOKa3aTeJisi MPeTIOMIICHHSI CTeKIa" UiTn
"TTosrydyeHne n300paxxeHUst B CUCTEME U3
MJIOCKOTO 3€pKajia U JIMH3bI"

139

Ou3nyecKkuil MPakTUKYM 0 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelIecTBa (Ha MpUMeEpe KUAKUX
muH3)" unu "U3mepenne GpokycHoro
paccTosTHUS pacCEeUBAOIINX JTUH3"

140

141

142

Du3nUeCKU IPAKTUKYM I10 TEME
"Habmoienue nudpakuuu, uHTEpHEpeHINH U
noJisipu3anuu ceera”

Du3HUEeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
nocrosiHHOM [1naHka Ha OCHOBE HcCCIET0BaHUS
dotordpdexra" mwnm "Uccnenopanue
3aBUCUMOCTH CHJIBI TOKA 4epe3 CBETOIUO/ OT
HanpspkeHus"




143

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

144

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
HCIIOJIb30BaHKuEM Jo3umMeTpa" unu "M3yuenue
[IOTJIOIIEHUs OeTa-4acTul] aJIIOMUHUEM"

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmroienus 38€31H0r0 HEbOa
HEBOOPYXEHHBIM I'JIa30M C UCII0JIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHHUM ISl ONIPEICICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noaymapus u sipkue 3BE3/1b1" Uiu
"HaGnronenus B Teneckon JIyHbl, miiaHer,
TYMAaHHOCTEH U 3BE3HBIX CKOIJICHUI"

O0o001Ienre U cucTeMaTH3alys 3HaHui. Poab
(bU3HUKHN U aCTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COITMAILHON U THUECKOU
cdepax AesITeTLHOCTH YeJIOBEKA

O0001IeHNEe U cucTeEMAaTH3alMs 3HaHUH. Ponp u
MeCTO (PU3UKHU ¥ aCTPOHOMHUH B COBPEMEHHOMN
HAYYHOI KapTHHE MUpa

148

O0001eHne 1 cucreMaTu3ars 3HaHuii. Poib
buznueckoil Teopun B GOpMUPOBAHUH
MpEeJICTaBICHUI O PU3NYECKON KapTUHE MHPA,
MeCTO (PU3UUECKON KapTUHBI MHpa B OOIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX




MIPEJACTABICHUI O IPUPOJE

149

150

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Kuuemaruka"

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Kunemaruka"

151

O00011IeHrE U CUCTEMATH3AaLMs 3HAHUHM 110 TEME
"lunamuka"

152

153

O06o01IeHre U crucTeMaTu3alys 3HaHU| 10 TeMe
"Cratuka TBEpaO0TO Tena"

O06o011eHre U cucTeMaTu3alys 3HaHU 110 TeMe
"3aKOHBI COXpaHEHUS B MEXaHUKe"

154

155

156

O0600mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH Teopun”

O000I11IEHNE ¥ CUCTEMATU3ALM 3HAHUM 10 TEME
"Tepmonunamuka. TeniaoBbie MalIuHbI"
O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 10 TEME

"ArperatHble cocTosiHus BemecTBa. DazoBbie
nepexonnr”

157

O00011eHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
"DnexkTpuueckoe mnosie"

158

159

O00011IeHNE U CUCTEMATU3AaLUs 3HAHUI 110 TEME
"TTocTOSIHHBIN ANEKTpUYECKUIl TOK"

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 10 TEME
"TOKM B pa3Iu4HbIX cpenax”

160

O0001IeHne 1 cUCTEMaTU3ALMS 3HAHUI 110 TEME
"MaruutHoe 1oJe"

161

PesepBHsiit ypok. O6001ICHHE U
cucreMaru3anus 3HAHHUH 110 TEME




"DeKTpoMarHuTHas UHIyKIus"

PesepBHbIil ypok. O0001ICHHE U
162 cUCTEMATHU3AIA 3HAHUH 110 TEME
"Mexanndeckue xoneoanus"

PesepBHbIil ypok. O0001ICHHE 1
163 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

PesepBuslit ypok. O60011eHNE U
164 cUCTEMATH3alHA 3HAHUH 110 TEME
"MexaHu4YeCKHUE U JIEKTPOMAarHUTHbIE BOJIHBI"

165 PesepBHeIit ypok. O000IICHHE 1

cucreMaru3amnys 3Hanui mo reme "Onruka"

PesepBuslit ypok. O60011eHNE U

166 cucreMarus3anus 3Hadui 1o reme "OCHOBBI
CTO"

PesepBHslit ypok. O600111eHNE U

167 cucTeMaTu3alus 3HaHuil 1o TeMe
"KopnyckynsipHO-BOJIHOBOW Jyanu3m"
Peseprubiit ypok. O60011eHIE U

168 cucTeMAaTH3aInsa 3HaHu! 1Mo TeMe "Pu3uka
atoma'"

Peseprubiit ypok. O60011eHIE U
169 cucTeMaTu3anys 3HaHui no reme "duszuka
aATOMHOTO Si/Ipa M DJIEMEHTAPHBIX YacTUI"

Peseprubrit ypok. O6001eH1E U
170 CHUCTeMAaTH3alys 3HaHUH 110 TeMe " DJIeMEHTEI
acTpopuzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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