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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBbI Uil MPOAOKEHUs 0Opa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3UMKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IUYHBIX METOJUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KAK IPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepkaHus MporpaMMebl 1Mo (PU3MUKE JTOJBKHO OBITh MOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJJaHHOM (DU3UUYECKON MOJIEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCJICIOBAaHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTAa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMIUIEKThI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHSI K OKPYXKAIOIINM SBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAEINbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JaHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIIEI0BATEIBbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazpnen 1. HayuHblii MeTO MO3HAHNUS IPUPOBI.

dusznka — (¢yHOAMEHTaNbHas Hayka O npupoje. HaydHblii MeTOx MO3HAHUS U METOJIBI
UCCIEeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIepUMEHT W Teopus B Mpollecce MO3HaHUS MpHpoabl. HabmioleHue M SKCIEpUMEHT B
buzuke.

CrocoObl  u3MepeHusl (DU3MYECKHX BEIMYMH (QHAJIOTOBbIE M LU(POBBIE H3MEPUTEIHHBIC
prOOPHI, KOMITBIOTEPHBIC JATYNKOBEIC CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUYHUH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (U3MUECKUX SBIEHUN U TMpoleccoB (MaTepuanbHas TOuYKa, aOCONIOTHO
TBEPJIOE TEJIO, WACAIbHAS KUAKOCTh, WACAIbHBIA Ta3, TOUYEUHbIN 3apsn). ['umoreza. dusnueckuii
3aKOH, TPaHULIbI €r0 MPUMEHUMOCTH. DU3HYECKas TEOPHUSL.

Ponb um wMecto ¢usuku B (HopMHpOBaHMHM COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
MPAaKTUYECKOU JIEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3MepeHne cuibl TOKa U HAIPSKEHUS B LMW MOCTOSIHHOTO TOKA MPU IMOMOIIY AHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1uppoBoi nabopatopueil mo ¢usuke. Ilpumepsl u3Mepenust (GuU3NUIECKUX
BEJIMYMH ITPU TOMOIIM KOMITBIOTEPHBIX JATYMKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHuA. Crctema oTcUéTa.

[Ipsimast u oOpaTHast 3aa41 MEXaHUKH.

Pannyc-BexkTop MarepuaibHON TOYKH, €r0 MPOECKIUHA HA OCH CUCTEMBI KOOPAUHAT. TpaeKTopus.

[lepememienne, CcKOpocTb (CpemHssi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MarepualbHOM TOYKHM, HUX MPOEKIMH HAa OCH CHCTeMbl KoopauHar. ClOXeHue MepeMenieHu |
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSAMOJMHEWHOE [BH)KEHHE. 3aBUCHMOCTb KOOpPJMHAT,
CKOpPOCTH, YCKOPEHUS U MYyTH MaTePUATBHON TOYKU OT BPEMEHH U UX TPpaduKu.

CBobOosnHOE majeHue. YCKOpeHHe CBOOOJHOrO majeHus. JIBukeHue Tena, OpOIIEHHOTO IOA
YIJIOM K TOPU3OHTY. 3aBUCHUMOCTh KOOPJHMHAT, CKOPOCTH M YCKOPEHHS MaT€pHalbHOHM TOYKH OT
BPEMEHH U UX IpaUKH.

KpuBonunelinoe nBuxeHue. J[BH>KeHHE MaTepUalbHOM TOUKH IO OKPY)KHOCTU. YTJoOBas U
nuHeiHas ckopocth. Ilepmonm um dyactota oOpamienus. lleHTpocTpemMuTenbHOe (HOpMalIbHOE),
KacaTrelbHOe (TaHMeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHON TOUKH.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOIECCHI: CIUIOMETP, JABUKEHHE CHApPSIOB,
[[EMHBIC, IIeCTepEHYATHIC U PEeMEHHBIE TTepeladr, CKOPOCTHBIEC JTU(THI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, UILTFOCTPALIMS KHUHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoOsbl UCCIIEIOBAHUS IBUKEHU.

NnmrocTpanus npeneabHoro nepexoa u U3MepeHe MTHOBEHHOK CKOPOCTH.

[IpeobpazoBanue ABUKCHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpoLIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.



[IpeoOpa3oBanue yriaoBoil CKOPOCTH B PEIyKTOpE.

CpaBHeHHME TyTeHl, TPACKTOPHM, CKOPOCTEW ABMKEHHUS OJHOTO M TOrO K€ Tela B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOT'O IBUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenue yCKOpeHHMs INpPU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JBMKEHUU I10 HAKJIOHHOU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHus CBOOOJHOTO MajeHUs (PEKOMEHJIOBAaHO HCIOJIb30BaHUE LU(PPOBOI
naboparopun).

W3yuenmne nBUKEHUS Tena, OpOIIEHHOTOo TOpH30HTaNbHO. [IpoBepka TruUmoTe3bl O HPAMOMA
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO Tea.

N3yuenue nBuKeHUs Teaa M0 OKPY>KHOCTU € TOCTOSIHHOM 110 MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TTEpHOAa 00pameHnss KOHMUECKOTO MasiTHUKA OT €T0 IapaMeTpoB.

Tema 2. lunamuxa.

[lepBriii 3akoH Hprorona. MuepuuanbHbie cucrtemsl oTcu€ra. [IpUHIMII OTHOCUTENBHOCTH
lanunes. HeunepuuanbHble CUCTEMbI OTCUETa (ONpeaeTIeHIE, IPUMEDHI).

Macca tena. Cuna. [IpuHiun cyneprno3uiuuu cuil.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepUabHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U HHEPTHON MacCCHI.

Cuna 1spKkecTd. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO MaJe€HUsI OT BBICOTHI HaJl IOBEPXHOCTHIO
MJIaHeThl U OT reorpaduueckoil mUpOTH. J[BM)KeHHME HEOECHBIX TENl W WX CIIYTHUKOB. 3aKOHBI
Kenunepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BHKyIerocs ¢ yCKOpeHHEM.

Cuna tpenusi. Cyxoe Tpenne. Cuiia TpeHUsI CKOJIBKEHHUS U cuiia TpeHus nokos. Koaddunuent
TpeHus. Cuna CONpOTUBICHUS NpPHU JBMKEHUU Tela B KHUJAKOCTH WM Tra3e, €€ 3aBUCHMOCTb OT
CKOPOCTU OTHOCHUTEIIBHOTO JABUKECHUS.

Hasnenue. I'napocrarnueckoe gasnenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHME TMPOLECCH: MOAIIMIHUKK, JIBUKCHHE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmtoienne ABMKEHUS TN B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTEBHOCTH.

Kauenne nByXx NWIMHIPOB WIM IIapOB pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACUCTBYIOIIEH MPUIOKEHHBIX K TEJy CHJI C MPOU3BEACHUEM MAacChl Teja Ha
€ro yCKOpPEHHE B MHEPLMAIIBHON CHCTEME OTCUETA.

PaBeHCTBO CJI, BOBHUKAOIINX B PE3YNIbTATE B3aNMOJCHCTBHS TEIL.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NOABEME U MAJCHUN.

enTpobexHble MEXaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne paBHOICHCTBYIOMIECH CHJT TIPH IBFDKEHUH OpyCKa MO HaKJIOHHOM TJIOCKOCTH.

[IpoBepka runore3sl 0 HE3aBUCHMOCTH BPEMEHHU JBHKEHHUS OpycKka MO HAKIOHHOM MIIOCKOCTH
Ha 33/IaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie,
OT uX nedopMaluu.

N3yuenne NBUXKEHUS] CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepes JIErkuii OJI0K.

W3mepenue KodpduIMEHTa TPEHUs MO BEJIWYMHE YIJIOBOTO KOX(PQHIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBMKeHHUs OpycKa MO HAKJIOHHOM IUIOCKOCTH C MEpEeMEHHBIM Ko3(dduuneHTom
TPEHHUS.

W3ydyeHne nBUKEHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpmoe Teno. llocTynmarenbHOe M BpalIaTeNbHOE JBHKEHHE TBEPAOTrO Tena.
MoMeHT cuiibl OTHOCHUTEIbHO oOcu BpamieHus. [lnedo cunbl. CnokeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEIA.

VYcroitunBoe, HEYCTOMUNBOE, OE3pa3InyHOE PABHOBECHE.

TexHudeckue yCTpONCTBa M TEXHOJIOTMYECKHE MPOLECCHl: KPOHIITEMH, CTPOUTEIBHBIN KpaH,
peméryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIAb ONIOPHI.

Tema 4. 3akonvt coxpanenusn 6 Mexanuxe.

NMnynec MaTepHanbHOM TOYKM, CHUCTEMBI MaTepuaibHBIX TouyeK. LleHTp Macc cucrtemsl
MaTepualbHBIX TOUeK. Teopema 0 JBHKEHHUH LIEHTPa Macc.

NMiynbsc cuitbl 1 M13BMEHEHUE UMITYJIbCA TENIA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT nMmnysbsca MaTepruanbHON Touku. [IpencraBienne o COXpaHEHHH MOMEHTA UMITYJIbCA B
LEHTPAIbHBIX MOJIAX.

Pabora cuibl Ha MajaoM M Ha KOHEYHOM mepemelneHuu. I'paduueckoe mpeacraBieHue padoThl
CUJIBL.

MonIHOCTh CHIIBL.

Kunernueckast sHeprus MmarepuaibHON Touku. Teopema 00 U3MEHEHHH KMHETUYECKOW IHEPrUU
MaTEepHUaIbHOU TOUKH.

IloreHunanpHple MW HeNOTeHUMaNbHblEe cuibl. [loTeHumaneHas osHeprus. lloreHuumanbHas
SHEprus ynpyro nedopMUpPOBaHHON NpyXuUHBL. [loTeHIManbHas HHEprus Teda B OJHOPOJAHOM
IpaBUTalMOHHOM ToJie. [loTeHnmanpHas SHEeprus Tena B IPABUTAMOHHOM I10JI€ OZHOPOJHOIO Iapa
(BHYTpH U BHe 11apa). Bropas kocMuyeckast CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs3b paboOTHl HETOTEHUUAIBHBIX CHJ C MU3MEHEHHEM MEXaHWYECKOH 3HEpru CHUCTEMBI TeJl.
3aKOH COXpPaHEHHSI MEXaHUYECKON SHEPTrHUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHenue bepHymnu Ui uacanbHOM KUAKOCTH KakK CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOU SHEPTUH.

TexHnYeckne ycTpoiCTBa M TEXHOJIOTMYECKHE IPOLECCHI: JBM)KEHHUE PAKET, BOLOMET, KOIED,
IPYKUHHBIN HCTOJIET, THPOCKOII, (PUT'YpHOE KaTaHHE HAa KOHbKaX.

Jemoncmpayuu.



3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOLHOCTH CUIIBI.

W3menenue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHble npeBpalieHUsT KMHETUYECKOM M IOTCHIUAJIBHOW 3HEPruil IpU JIEHUCTBUM Ha TEJO
CHWJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHne dHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, nPAKMUKYM.

N3mepenne nmnyibca Teaa o TOPMO3HOMY ITYTH.

W3mepenue cuiipl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHMS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCA IIPU YIPYTOM B3aMOJECHCTBUH.

N3mepeHne KNHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM HEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa 10 HAKIIOHHOH IIOCKOCTH.

Pa3zpnen 3. MosekyasipHasi Gu3uKa 1 TePMOAHMHAMMKA.

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbIE  TIOJNIOXKEHUSI  MOJIEKYyJsipHO-KuHeTnueckoi  Tteopun (MKT), wux omnbITHOE
obocHoBanue. [{uddysus. bpoyHoBckoe aABmKeHHE. XapakTep ABIKEHUS W B3aUMOJICHCTBHS YaCTHUI]
BelecTBa. MoJienu CTpoeHHs ra3oB, KUAKOCTEH U TBEPIBIX Tell U 00BsICHEHUE CBOMCTB BEIlIECTBA HA
OCHOBE 3THUX Mojenel. Macca u pasmepsl Mosiekyn (atomoB). KomudectBo BemiectBa. [loctosiHnas
ABorajipo.

TemoBoe paBHoBecue. Temneparypa u criocoOs! €€ n3mepenus. [llkana remneparyp Llenbcusi.

Mognenps uzneanbHOro raza B MOJIEKYJIAPHO-KMHETHUYECKOM TEOPHM: YacCTHIBI Ta3a JBMXKYTCS
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHeHue MennaeneeBa—Kimaneipona. AGcomroTHas Temmeparypa (Ikaia
temneparyp KensBuna). 3akon [lanbroHa. W3omporeccsl B HA€aIbHOM Ta3e € MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ padudeckoe npencrapieHue H30IpOIECCOB: U30TepMa, U30X0pa, U300apa.

CBs13p MEXIy AABICHHEM M CpPEeIHEH KUHETMYECKOH SHEprueil MOCTYNaTEIbHOTO TEIMJIOBOIO
JBUKEHMSI MOJIEKYJ HJ€ajlbHOro ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOpHH
UJICATHHOTO Ta3a).

CBs3b a0COJIOTHOM TeMIlepaTypbl TEPMOJAWHAMHUYECKOW CHUCTEMbI CO CpeJHEW KHMHETHYECKOM
SHEPrUEHl MOCTYNATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoHCTBa M TEXHOJOTHYECKHE IMPOILIECCHl: TEPMOMETP, OapoMeTp, MOJIydYeHHe
HaHOMAaTepHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS YacTHUl] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Buneopoinuk ¢ 3anuceio peaibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Juddy3us xuakocreit.

Mopgens onbira IlITepHa.

[Iputskenne MoJeKy.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Habntonenue u nccieoBaHue H30IpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuxym.

HccnenoBanme mpoiiecca yCTaHOBJICHHS TEIUIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXITY
ropsiueit ¥ XOJOAHOM BOJOM.



N3ydeHne M30TEPMHUECKOTO Tporecca (PEKOMEHJOBAHO  HCIONB30BaHHE  MHU(PPOBOIA
nabopaTopun).

N3ydeHnne n30XopHOro mporecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmomunamuueckas (TJI) cucrema. 3amaHue BHENIHUX YCIOBHH ISl TEPMOJIWHAMHYECKOM
cucreMmbl. BHemnue u BHyTpeHHuE mapameTpbl. [lapameTpsl TepMOAMHAMHYECKON CHCTEMBI Kak
CpeIHUE 3HAYCHUS BEJTUYHH, OMHUCHIBAIOUINX €€ COCTOSIHHE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nauano tepmoauHamuku. CaMONpOU3BOJbHAA pEAKCAlUs TEPMOJIUHAMHYECKOM
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb uaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTeMa ypaBHEHUM: ypaBHeHHEe MeHpeneeBa—
Knaneiipona u BeipakeHUE AJ11 BHYTPEHHEN SHEPruu. Y CIOBUS MPUMEHUMOCTH STOM MOJENN: HU3Kas
KOHIICHTpAIUs YaCTHIl, BBICOKUE TeMIIepaTypbl. BeipaxkeHue 1Jisi BHYyTPEHHEM SHEPTUU OJTHOATOMHOTO
UJICATBHOTO Ta3a.

KBa3ucraTuueckue u HECTaTUYECKUE MPOIIECCHI.

DnemeHTapHas paboTa B TepMoaMHaMuKe. Beruncienue paboTsl mo rpaduky mpoiecca Ha pV-
TarpaMme.

Temonepenaya kak crnoco® W3MEHEHWs BHYTPEHHEH SHEPruud TEPMOJMHAMHYECKOW CHCTEMBI
6e3 coBepiieHus paboTsl. KOHBEKIIUS, TEIIONMPOBOIHOCTD, U3TyUEHHE.

KonnuectBo Ternotel. TemnoéMkocTh Tena. YaenbHas U MOJSpHAs TEIUIOEMKOCTH BELIECTBA.
VpaBHenne Maiiepa. YenpHash TEIIOTa CrOpaHds TOIUIMBA. Pacu€r konuyecTBa TEMJIOTHI MPHU
teruionepenaye. [lonstue 06 aguadatHoM mpoiiecce.

[lepBriii 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KomuuyecTBo TemnoTel U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMHYECKON CUCTEMBI.

Bropoii 3akoH TepMOIWHAMUKH JJIsI PAaBHOBECHBIX IPOIIECCOB: Uepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME€ TEPMOJMHAMHYECKON CHCTEMBl TIPOXOJUT E€IWHCTBEHHas anuabarta. AOCOIIOTHAs
TeMmIeparypa.

Bropoil 3akoH TepMOAMHAMUKHM MJi1 HEPABHOBECHBIX IPOIIECCOB: HEBO3MOXHO NEpenaTh
TEIJIOTY OT Oojee XoJoAHOrO Tena K Oosee Harpetomy 6e3 xkomneHcanuu (Kmaysuyc).
HeobOpatumocTh NpupoIHBIX MPOIIECCOB.

[Ipunnune! aeiictBus Ternossix MamuH. KIT.

MakcumansHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTHYECKUE AaCMEeKThl HCIOJIb30BAaHUS TEIUIOBBIX JBUTATeNei. TerioBoe 3arpsi3HEHHE
OKpY>KaloIleu Cpeibl.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECChl: XOJOAWIbHHUK, KOHIUIMOHED,
JU3eTbHBIA U KapOIOpaTOpPHBINA JBUTATENH, apoBas TypOUHA, MOJyYeHHUE CBEPXHU3ZKUX TeMIIepaTyp,
YTHIM3alUS ~ «TEIUIOBBIX» OTXOJOB C  HCHOJB30BAaHMEM TEIUIOBOTO HAcoca,  yTHIW3AIUs
OMOOPTaHMYECKOTO TOTIIIUBA JUTIsl BRIPAOOTKHU «TETIOBON» U DJIEKTPOIHEPTHUH.

Jemoncmpayuu.

H3meneHue TemnepaTypsl PU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3aymHoe orauso.

CpaBHEHHE YJIETbHBIX TEMITOEMKOCTEMN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO TpoIiecca.

KomnbroTepHbie MOAEIH TEMIOBBIX IBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOU TeIIOEMKOCTH.



HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanmne aquabaTHOTO TpoIiecca.

W3ydyeHne B3aUMOCBSI3U SHEPrUUM MEXMOJEKYISIPHOTO B3aUMOACHCTBUS M TeMIepaTyphbl
KHUIICHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpa3zoBanne u  KoHAcHcanusa. McmapeHne © — KWANEHWE. YJIeTIbHAs  TEIUioTa
napooOpa3oBaHusl.

Hacrpimennsle 1 HeHachlllleHHbIe mapbl. KauecTBeHHass 3aBUCUMOCTH IUIOTHOCTH M JaBJICHUS
HACBILIEHHOTO0 Tapa OT TEeMIIepaTypbl, HX HE3aBUCUMOCTb OT OOBbEMa HACBILIEHHOTO THapa.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHUS OT JAaBJICHUS B KHUJIKOCTH.

BrnaxxnocTts Bo3myxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucraminueckue u amopdublie Teraa. AHU3OTPONUS CBOWCTB KPUCTAILIOB.
[1naBnenue u KpuctauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedopmarn tBEpIOTO Tena. Pactsokenue u cxxatue. Capur. Monyns FOwnra. [penen ynpyrux
nedopmariuii.

TernnoBoe pacmupeHue >KUIKOCTEH U TBEPIABIX Tell, 00bEMHOE M JIMHEWHOE pacIIUpeHHE.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KaK MPUYHMHA TEIJIOBOTO pacHIMpeHus Tei (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BBIX IMEPEX0IaX.

YpaBHeHHE TEIIOBOrO OanaHca.

[ToBepxHocTHOe HaTskeHue. Koadduiment moBepxHOCTHOro HaTskeHUs. KanumispHeie
siBJIeHUs. J{aBieHue 1o MCKPUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmyina Jlamnaca.

TexHuueckue ycTpoiicTBa U TEXHOJOTMUECKHE MPOLECCHI: KUJKHE KPUCTAJIbl, COBPEMEHHBIE
MaTepuabl.

Jemoncmpayuu.

TenoBoe pacmmpenue.

CBolicTBa HAaCBHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu NOHMWKEHHOM JaBJICHUU.

W3mepeHue cuibl MOBEPXHOCTHOT'O HATSKEHHUS.

OnBITHI ¢ MBUTEHBIMH TIEHKAMHU.

CmauuBaHue.

Kanunmnsipusie siBneHus!.

Moneny HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

WccnenoBanue HarpeBaHusl U IJIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Bunst nedopmaruii.

Habmonenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepeHue yaeabHON TEeIUIOTH IUIABICHUS JIbJA.

W3yueHne cBOMCTB HACHIIIEHHBIX MTapOB.

N3mepenue abCoOMOTHOM BIaXXKHOCTH BO3yXa U OIIEHKA MAacChl MApOB B IOMELICHHUH.

N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1eopMaliy Pe3MHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.

Pasznen 4. JjekTpoauHAMHUKA.

Tema 1. Dnexmpuueckoe noe.



OnexTpu3anus Tel U €€ MposBIEHUA. DNEKTpUYecKuil 3apsia. J(Ba BUa 3JIEKTPUUECKUX 3apSAI0B.
IIpoBOAHMKY, IUANEKTPUKH U MOJIYHPOBOAHHUKH. ODJIEMEHTApHBIM 3JEKTPUYECKUH 3apsia. 3aKoH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

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

Hanpsok€Hnocts  anekTpudeckoro mois. IlpoOueiid  3apsa. JluHum — HanpspkEHHOCTH
3NEKTPUYECKOTO N0JI1. OJHOPOJHOE IIEKTPUUYECKOE TOJIE.

[loTeHManbHOCTh 3JEKTPOCTATUYECKOrO TMOJsA. Pa3HOCTP NOTEHIMAIOB U HANpsHKEHHE.
[loTeHumanpHas 3Heprus 3apsaa B SJIEKTPOCTaTHUYECKOM Iosie. lloTeHuman 31eKTpocTaTU4ecKoro
nosisi. CBsA3b HANPSHKEHHOCTU TOJISI U PA3HOCTU MOTEHIMAJIOB IS 3JIEKTPOCTATUYECKOTO TOJIs (Kak
OJIHOPOJIHOTO, TAK U HEOJTHOPOAHOI0).

[IpuHUUMI cyneprno3unuu 3JIeKTPUUECKUX MOJIEH.

[Tone Ttoweunoro 3apsna. [lome paBHOMepHO 3apspkeHHOM cdepsl. I[lone paBHOMEpHO
3apsHKEHHOTO M0 00BhEMY miapa. [lose paBHOMEpHO 3apsHKEHHOM O0ECKOHEYHOM TUIOCKOCTH. KapThHBI
JINHUI HaNpsKEHHOCTH 3THUX MOJIEH U SKBUMOTEHIIMAIBbHBIX TOBEPXHOCTEM.

[IpoBOHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHS 3aPsAI0B.

JIMBIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I0J1€. [uanexkTpudeckas MpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD IJIOCKOTO KOHEHCATOPA.

[TapamtensHOE coequHeHne KOHIeHcaTopoB. [lociaenoBarenbHOe COEIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHure 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHudeckne yCTpPONMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOI, 3IJIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHHUE 3JIEKTPOIPHOOPOB, KOHAEHCATOphl, reHepatop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IIEKTPOMETPA.

DEKTPUUECKOE MOJI€ 3apsSyKEHHBIX IIaPHKOB.

DIEeKTpUYECKOe MOJIE€ BYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOHMKY B IEKTPUYECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpolCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHMOCTDh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAAM IJIACTHH, PAcCTOSHUS
MEXK1Yy HUMH U JUJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus EKTPUIECKOro MOJIS 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiika U pa3psiika KOHIeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OneHka cvI B3auMOJCHCTBUSA 3apsKEHHBIX TElL.

Habntonenne mnpeBpallleHuss 3HEPIUM 3apsHDKEHHOTO KOHJIEHCATOpa B DHEPrUI0 M3ITY4EeHHUS
CBETOAMO/A.

N3yuenue nmpoTekaHus Toka B LEIH, COAEPKALIEH KOHAEHCATOP.

Pacnipenienenrie pasHOCTH MOTEHIUANOB (HAMPSHKEHUs) MPU MOCIEAOBATEIbHOM COEIMHEHUU
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIAEHCATOPA Ye€PE3 PE3UCTOP.

Tema 2. Ilocmoannwlil dneKmpudecKuil mokx.

Cuita Toka. ITocTOAHHBIN TOK.

VYcnoBus CylecTBOBaHUS MMOCTOSTHHOTO AJIEKTpUYecKoro Toka. Mcrounnku toka. Hanpsxkenue
Uu3dJIC €.



3akoH OMa 1t y4acTKa LIETIH.

DNEKTPUUECKOE CONPOTUBIIEHHE. 3aBUCUMOCTh COIPOTUBIIEHUS! OJHOPOJHOTO MPOBOJHUKA OT
€ro JJIMHBI U TUIOIIAJH [OIIEPEYHOr0 CEYEHUs. Y IEJIBHOE COIIPOTUBIICHUE BELIECTBA.

IlocnenoBarenpHOe, NapaUIeIbHOE, CMEIIAHHOE COEAVMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux uenei. [Ipasuna Kupxroga.

Pabora snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MOIIHOCTB 3JEKTPAYECKOT0 TOKA. TermIoBas MOLIIHOCTD, BbLAEISIEMAast HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH Oma JuIsl TOJIHOW (3aMKHYTOM)
NEKTPUYECKON Lenu. MOIHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMBbIKaHHUE.

Konznencarop B Lienu nocTOSIHHOIO TOKa.

TexHuuyeckue yCTpOICTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKON YHEPIHUH.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HAIPSIKEHMUSL.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA OT HANPSHKEHUS JJI PE3UCTOPA, JIaMIIbl HAKAJIIMBAaHUSI U
CBETOJUO/A.

3aBUCHUMOCTb  CONPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COIIPOTUBIICHUS IIPU IIOCTOSIHHOM HalpsyKEHUH.

IIpsamoe wn3mepenune OJIC. KopoTkoe 3aMblkaHHE TaJlbBAHMYECKOTO DJIEMEHTa M OLICHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crnioco0Orl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapeil.

HccnenoBanue pa3sHOCTH MOTEHIMATIOB MEXAY IOJIOCAMM MCTOYHHKA TOKAa OT CHJIBI TOKAa B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanune cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COpoTUBIEHHS POBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKAJIUBAaHMSL.

VYBenu4eHue npejiena u3MepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO COMPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenoanmne 3aBucumoctu DJIC rambBaHUYECKOrO 3JIeMEHTa OT BPEMEHU HpPHU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pasHOCTU NMOTEHIMATIOB MEXAY IOJIOCAMHM MCTOYHHMKA TOKAa OT CHJIBI TOKAa B
LEeMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas MPOBOAMMOCTh PA3JIMYHBIX BELIECTB. DJIEKTPOHHAsI NMPOBOJUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb COTPOTUBIIEHHUSI METAIIJIOB OT TeMIiepatypbl. CBEpXIIPOBOJUMOCTb.

DneKTpUYeCKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs! U IPUMECHAs TPOBOIUMOCTh OTYIPOBOJHUKOB. CBOMCTBA P—
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUHN TOK B AJIEKTPOJUTAX. DJIEKTPOIUTUYECKAS JUCCOIMALIMS. DIEKTPOIN3. 3aKOHBI
®dapazes 11 HIEKTPOIU3A.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSITENIbHBIN pa3psia. Paznuunble
THIIBI CAMOCTOATENIBHOIO pa3psaa. Momnunus. I1nazma.

TexHn4yeckue ycTpoHCTBA M IMPAKTUYECKOE MPUMEHEHUE: Ta30pa3psaHble JIAMIIBI, dJIEKTPOHHO-
aydyeBas TpyOKa, IOJIYNPOBOJHUKOBBIE NPUOOPHI: OHOA, TPAaH3UCTOP, (GOTOAUON, CBETOAMOM,
rajJbBaHuKa, paQUHUPOBAaHHE ME/IH, BHITUIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOIIHS.



Jemoncmpayuu.

3aBHCUMOCTH COPOTHUBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JEKTPOIUTOB.

3akoHbI deKTpoau3a Papazes.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHUE IPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOJAUMOCTb JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, nPAKMUKYM.

Habntonenue snexTpoinusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTHKH TUOJA.

Du3nyecKuii MPaKTHKYM.

Crioco0bl m3MepeHus: (PU3MUECKUX BEIMYMH C KCIIOJIB30BAaHHEM AaHAJOTOBBIX M IM(POBBIX
M3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHUTEIIbHBIC
MOTPEUIHOCTH u3MepeHuil pusnueckux BenuyuH. OLeHKa rpaHuIl HOTPEHIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEpPEHHH, HCCIEAOBAaHUM 3aBHCHMOCTEH (U3NYECKUX BEJIUYHUH,
MpOBEpKa TMPEIUIOKEHHBIX TUMoTe3 (BBIOOP M3 paboOT, OMHMCAHHBIX B TEMAaTHYECKUX pas3zenax
«Y4EeHNYECKHUI IKCTIEPUMEHT, Ta00paTOpHBIE PabOTHI, TPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢usuku yrinyonéHHoro ypoBHs B 10 Kkilacce OCYLIECTBISICTCS € Y4ETOM
COZIep KATENBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmnvie noHamuUs, CEA3AHHbIE C U3YUEHUEM MeEMO006 HAYYHO20 NOZHAHUA:
ABJICHHE, Hay4HbIl (akT, Trunoresa, (Qu3nyeckas BeIUYMHA, 3aKOH, TEOpus, HaOII0IeHHe,
SKCIIEPUMEHT, MOJEIUPOBAaHUE, MOJEIb, M3MEPEHME, IMOTPEIIHOCTH HW3MEPEHUM, H3MEepUTEIbHBIE
pubopsl, HdpoBas 1adbopaTopusl.

Mamemamuka: pemieHue cucteMsl ypaBHeHUH. JIuneinas ynkus, napadona, runepboia, Ux
rpadukd M CBOMCTBa. TpuUroHoMeTpuyeckue (YHKIMHU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPHUECKOE TOXK/1€CTBO. BEKTOpHI M MX MPOEKIMN Ha OCH KOOPAMHAT, CI0KEHHE
BEKTOPOB.

Buonozua: MexaHundeckoe IBHKEHHE B KMBOH mnpupone, nud¢ysus, ocMoc, TEmI000MeH
KHMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYXKarolled cpelbl, yTWiIM3aluus OHOOPraHHYEeCKOro
TOIUIMBA JIJIS1 BEIPAOOTKH «TETUIOBOM» U 3IEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHHE U KalMIISIPHbIE
SIBIICHHSI B TIPUPOJIE, DIIEKTPUUYECKHE SBJICHUS B )KUBOU MTPHPO/IE.

Xumua: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJy4YeHHe HaHOMaTepHaJoB, TEIUIOBBIE CBOMCTBA TBEPABIX TeJN, KHUIKOCTEH WU
ra3oB, JKUJKUE KPHUCTAJUIbI, SJIEKTPUUYECKUE CBOMCTBA METAIJIOB, AJIEKTPOJIUTHYECKAsT AMCCOLHAIIMS,
rajJbBaHMKa, YIEKTPOHHAS MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeobpazoBaHKUE IBIKEHUH C HMCIOJIb30BAaHMEM MEXAaHU3MOB, YUET CyXOro M
KHJIKOTO TPEHHs B TEXHUKE, CTATHUECKUE KOHCTPYKIMM (KPOHIITEHH, peléTyaTble KOHCTPYKIMH),
UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHS MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET U APYyTUeE), ABUraTelb
BHYTPEHHEIO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJIOJWJIBHUK, KOHAWIMOHEP, TEXHOJOTMU
MOJyYeHUs COBPEMEHHBIX MaTEpUaloOB, B TOM YHCJIE€ HAHOMATEpUaJIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs ~ 3allMTa,  3a3eMJIEHHE  AJIEKTPOIpUOOpOB,  ra3opaspsiiHble  JIaMIIbl,
HOJTyIIPOBOITHUKOBBIE MPUOOPBI, FaJIbBaHUKA.



11 KJIACC

Pa3znea 4. JjekTpoauHaAMHUKA.

Tema 4. Maznummnoe none.

B3anmoneicTBrE MOCTOSHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHutHoe nose. Bekrop
MAarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suiuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOW MHIYKLIAH.

MaruuTtHoe 1nojie MpoBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KaTYIIKA U KPYrOBOTO BUTKA).
OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenna, e€ HampaBjieHUE U MOAY/Ib. [[BU)KeHHE 3apsHKEHHOM 4YacTUIBI B OJHOPOAHOM
MarauTHOM ToJie. Pabota cunbl Jlopena.

MarnuTHoe nojue B Beuectse. PeppoMarHeTUKU, apa- U 1naMarHeTUKH.

TexHuueckue ycTponcTBa U TEXHOJIOTMYECKUE MPOLECChl: TPUMEHEHUE MMOCTOSTHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP, 3JEKTpOoJABUTaTeab SKOOM, YCKOPHUTENU 3IIEMEHTapHbIX
YacTHULL.

Hemoncmpayuu.

Kaptuna nuHMI MHAYKIUA MarHUTHOTO TOJIS MOJOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHui MarHUTHOM MHIYKIUHU MO JJIMHHOIO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O IMPOBOJAHMKA, KATYIIKU C TOKOM.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmtoienue ABMKEHUS y4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn NefCTBUS HIIEKTPOU3MEPUTENIEHOTO MPUOOPA MAaTHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SBnenue H3ieKTpOMarHuTHOM WHAYKIMH. IloTok BekTopa MarHuTHOM wuHayKnuu. IJ[C
WHIYKIWAWA. 3aKOH 3JIEKTpOMarHuTHOW MHAykuuu @apanes. Buxpepoe snekrpruueckoe mose. Toku
dyxko.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NunyktuBHOCTh. KaTymka WHIYKTMBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBieHwue
camonHykiuu. 9J1C caMOMHAYKINN.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MHAYKIIMOHHAS I€4Yb, COJEHOMW,
3alllUTa OT JIEKTPU3ALUU TEJI MIPU ABUKEHUU B MATHUTHOM T10JI€ 3€MIIH.

Jemoncmpayuu.

Habmonenue siBiaeHust 3J€KTPOMarHUTHON MHIYKITUH.

Uccnenosanue 3aBucumocty IJ1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

IIpaBuio JleHna.



[Tagenre MarauTa B aTIOMUHUEBON (MeIHOM) TpyOe.

SIBiIeHNE CAMOMHIYKLIUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHIYKIIUH OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HccnenoBanue siBeHUS AIEKTPOMarHiTHOM NHIYKIIUH.

Onpenenenne MHAYKIUYA BUXPEBOIO MAarHUTHOT'O MOJIS.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka Mo/ieTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHMS.

I'apmonnueckue kosiebanus. Kunematndyeckoe M JUHAMHYECKOE OMUCaHUE. DHEPreTH4YecKoe
onucaHue (3aKOH COXpaHEHUS MEXaHWMYeCKOW »sHepruu). BbIBOI IWHAMUYECKOTO OIMKCAHUS
rapMOHHYECKUX KOJIEOaHUH U3 UX IHEPreTUYECKOT0 U KHHEMATUYECKOTO OIMCAHUSI.

Ammumutyna u ¢asa xonebanuil. CBS3p aMIUIUTYAbI KOJEOAHWA WCXOJHOW BEIMYUHBI C
aMIUTUTYy1aMU KoJie0aHuil €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuog u wacrota koneOanuid. Ilepmon manbix CBOOOAHBIX KOJIEOAHUI MaTeMaTH4YECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOIeOaHUN TPYKUHHOTO MasiTHUKA.

[Tonarue o 3aryxatommx kojeOaHusX. BruiHyxneHHble KoneOanusi. Pezonanc. PezonancHas
KpuBas. BnusHue 3aTyxaHus Ha BUJl Pe30HAHCHOW KpUBOIl. ABTOKOIEOaHUS.

TexHuyeckue yCTpoMcTBA W TEXHOJOTHYECKHE IMPOLIECCHI: METPOHOM, Yachl, Kayelnw,
My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch KonebaTeaIbHOrO JBUKECHHUS.

Habmoienne He3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJIeOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxarommx KojeOaHWW M 3aBUCHUMOCTH IEpHoa CBOOOIHBIX KOJEOaHUU OT
COIPOTHBIIECHUS.

UccnenoBanme konebaHWi Tpy3a HAa MAaCCHBHOW TpYKHHE C Ienbio  (GopMupoBaHUS
MpeJICTaBICHHU 00 UaeabHON MOJIENN TPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOojIeOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

N3ydeHue 3aK0HOB ABMKEHUS Te€la B X0/ KoJieOaHH Ha yIIpyroMm MojBece.

W3ydeHnne qBUKEHHS] HUTSHOTO MasTHHKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasSTHUKE.

HccnenoBanue yobIBaHUS aMIUIMTY/IbI 3aTyXaONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexmpomaznumnsle Ko1edanus.

Konebarenbupiit  koHTYp. CBOOOAHBIE OSIEKTPOMATHUTHBIE KONEOAHHS B  HWACATHLHOM
konebaTennbHOM KoHType. ®opmyna Tomcona. CBsa3p aMIumTyAbl 3apsja KOHJIEHCATOpa C
aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHHS SHEPTUHU B UACATHLHOM KOJeOaTeTbHOM KOHTYPE.

3aryxarolue IeKTPOMarHuTHbIC KoJieOaHus. BeIHYXIEHHBIE AIIEKTPOMArHUTHBIC KOJIeOaHusI.

[TepemenHbIii TOK. MONTHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE W JEUCTBYIOIIEE 3HAUYCHHUE
CHJIbI TOKA U HaNPsDKEHUS MPU Pa3IuyHON (hopMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHHU.



CuHyconganbpHblil NepeMeHHbI TOK. Pe3nucrop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTH B
LENIA CUHYCOUJAIILHOIO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HAaHC HANPSIKEHUM.

Wneanvupiii  tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJIEHUE BIEKTPUUECKOM
SHEPIHUH.

OKOJIOTHYECKHE PHUCKH NPU IPOU3BOJCTBE IIIEKTpo3Hepruu. KynbTypa uUCHOIb30BaHUs
AJIEKTPO3HEPTUHU B [TOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKUE IPOLECCHI: 3JIEKTPUUYECKU 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepe1ay.

Jemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOaAHHMS.

3aBHCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUH OT MHIYKTUBHOCTH ¥ €MKOCTH KOHTYpA.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXarOMIKMX JIEKTPOMATHUTHBIX KOJIEOAHUIA.

Mosenb 371eKTpOMarHUTHOIO TeHepaTopa.

BrIHYX1eHHBIE CHHYCOHIaTbHBIE KOJICOaHMUS.

Pesucrop, karynika MHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIMHEHMH pE3HCTOpa, KATYIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIAIT ACUCTBHS TpaHCcHopMaTopa.

Mopenb TUHUU 3EKTpoIepeaayuH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanne nepeMEeHHOro TOKa dYepe3 IOCIIE0BATEIbHO COEIMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U PE3UCTOP.

HabmntoneHue 371eKTpOMarHUTHOTO Pe30HaHcA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBLE G0JIHDL.

MexaHnuecknue BOJHBI, YCIOBUSL UX pacnpocTpaHeHus. llomepednbie u MpoJOJIbHBIE BOJIHBL.
Ilepron, cKOpOCTh PAacIpOCTpaHEHUs U AJIMHA BOJHBL. CBOWCTBA MEXAHWYECKUX BOJH: OTPAKEHHE,
npesioMiIeHue, MHTepGepeHLIns U AUPpaKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHE OKPYXKAIOLIEH Cpenbl.

ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBUS H3JIyU4EHHUS DJIEKTPOMArHWTHBIX BOJH. B3aumnas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 371€KTPOMarHUTHBIX BOJH: OTpaXkKeHHE, NMPEIOMIICHHE, MOJISIpU3alis, HHTeppepeHus
U 1udpaxius.

[Ikana seKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 21eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMTIBI paAOCBA3U U TeneBuAeHU. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHnyeckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neus, ynbTpa3ByKkoBas TMarHOCTUKA B TEXHUKE
Y MEJUILUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kone6momeecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmonienue otpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiud MEXaHUYECKHX BOJIH.



AKyCTHYECKUI pE30HAHC.

CBoiicTBa yiabTpa3ByKa U €ro IpUMEHEHHE.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJieOaHMi.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHE, MOJspU3alus,
mrdpakius, nHTephEpeHIHsL.

Oo6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3ydenue napamMeTpoB 3ByKOBO BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmosinHENHOE pacnpoCTpaHEHUE CBETa B OJHOpOAHOM cpene. Jlyu cBera. ToueuHbiid
HCTOYHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n300pakeHUil B TIOCKOM 3epKaje.
Cdepuueckue 3epkara.

[Ipenominenue cBeta. 3aKOHBI MPENIOMIICHUS CBeTa. AOCOJIIOTHBIM TMOKA3aTelb MPEIOMIICHUS.
OTHOCUTENbHBIN MTOKa3aTesb npenomiieHus. [IoCTOSHCTBO YacTOThI CBETa U COOTHOILICHUE JITMH BOJIH
IIPH NEPEX0/I€ MOHOXPOMATHUECKOTO CBETa Uepe3 TpaHuIly pas3jiesia IByX ONTHUYECKHUX CpPe]l.

Xon nyyeit B npusme. Jucnepcust ceera. CiaoxHbIi coctas Oenoro ceera. LIBer.

[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoaHOro BHyTPEHHETO OTPaKECHMS.

Cobuparomue u paccenBaroiiye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSHHUE W ONTUYECKas
CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW CHEpUYECKON JUH3bI OT €&
T€OMETPHH U OTHOCUTEIILHOTO TTOKA3aTeIsl MPETOMIICHHUS.

@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

XoJ dyda, MPOUIEAIIEro JUH3Y IMOJ MPOU3BOJIBHBIM YITIOM K €€ IJIABHOM ONTHYECKOW OCH.
ITocTpoenne n300pakeHU TOYKU U OTpe3Ka MPSAMON B COOMPAIOIIMX M PAaCcCEMBAIOUIMX JIMH3AX U UX
crcTeMax.

OnTrueckue nmpudopsl. Paspemaromniast ciocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl MPUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBast ontuka. nTepdepenius cBera. KorepeHTHble HUCTOYHHMKH. YCIIOBHS HaOJIIOCHUS
MaKCUMYMOB M MHUHHMYMOB B WHTep(EPEHIIMOHHOW KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB.
[Tpumeps! KITacCHUECKUX HHTEPHEPEHITMOHHBIX CXEM.

Hudpakius csera. JudpakiuonHas pemérka. YcClioBHe HaOJIOJCHHS TJIaBHBIX MaKCHMYMOB
IIPU NaIEHUH MOHOXPOMATHUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHMUECKHe YCTPOWCTBA U TEXHOJIOTHYECKHE MTPOIECCHI: OYKH, JyIa, IEPUCKOI, GoToanmnapar,
MHUKPOCKOII, MPOEKIIMOHHBIN amnmapat, IpOCBETICHUE ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIUOHHAS
peeTKa.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue nmpeaoMIIeHUs CBETa.

HabmroneHue moimHoro BHyTpeHHEro oTpakeHust. Moiens CBeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB Yepe3 MIIOCKOMapaIeIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Mopenu MEKpOCKOIIa, TEIeCKOoIa.

HaGmonenue naTepdepeHIm cBera.

Habumoienue 11BeTOB TOHKUX TJIEHOK.

Hab6mronenue qudpakuun cBera.

W3yuenne qupakinOHHON PEIIETKH.



Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HaGmonenue aucnepcuu cBera.

HaGntonenune nonsipuzanuu cBeta.

[TpuMeHeHMe NOIAPOUIOB I U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxKym.

N3mepenue nokasarens nIpeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMSL OT BELIECTBA (Ha MPUMEPE KUAKUX JIMH3).

N3mepeHne poKyCHOro pacCTOSIHUSI pacCEUBAIOIINX JIMH3.

[Tomyyenue n300pa>keHus B CUCTEME U3 MJIOCKOT'O 3epKajia U JIMH3BI.

[Tony4yenue n300pakeHNs B CHCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeeCKONUYECKUX CUCTEM.

Habmtonenue nudpaxkuuu, MHTEp)EpeHnu 1 NOJSpU3aLuy CBETa.

W3yuenue nonsipusalnuu cBeTa, OTpaXEHHOTO OT MOBEPXHOCTH AUIIEKTPHKA.

W3zyuenne naTephepeHIny Ja3epHOTo N3TYICHUS Ha BYX IIEISX.

HaGurotenue aucriepcum.

Habntonenue u uccienoBanue JUPpakLiuOHHOTO CIEKTPa.

W3mepeHue IMHBI CBETOBOM BOJIHBI.

[TonydeHune ciexTpa U3Iy4yeHus: CBETOAMO0/1a IPU TOMOUIH TU(DPAKLIIUOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHuubl NPUMEHMMOCTH KJaccuyeckod MexaHuku. llocTymarel crnenuanbHOW —TeopHH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanus Jlopenma. YciaoBue NMpUYUHHOCTH.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.

TexHuueckue ycTpoHCTBa U TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHI.

YdeHn4eckuit 3KCIepUMEHT, 1a00opaTopHble paboThl, IPAKTUKYM.

OmnpeneneHne MMIYJIbCa M SHEPrHMM PEIATHUBUCTCKUX dvacTull (1m0 QoTorpadusiMm TpeKoB
3apsSKEHHBIX YACTHI] B MArHUTHOM IIOJIE).

Paznen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-6onnoeoit oyaausm.

PaBHOBecHOE TemyioBoe M3JIydyeHHE (M3JIydyeHHe abCONOTHO YEPHOTO Teja). 3aKOH CMEIEHHS
Buna. I'nnioresa [1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITBC (OTOHA.

®otordpdexrt. Onpitel A. I'. CtoneroBa. 3akoHbl Gorodddexra. YpaBHeHue DUHIITEHHA IS
doroapdexra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBeTa (B 9aCTHOCTH, JIaBJICHHE CBETa HA aOCOJIOTHO TOTJIOMIAIONIYI0 W abCOIIOTHO
oTpaxaroiyto nosepxHocts). OmnbiTsl 1. H. JIeOenena.

BonnoBsle cBoiicTBa yactull. Bonusl e bpoiins. J{inuna BonHbl ae bpoiins u pazmepst obsactu
JIOKaJM3alMK JIBHXKYyIIeHcss yacTulpl. KopmyckynsipHO-BOIHOBOM ayanusMm. Judpakius 351eKTpoHOB
Ha KpUCTaJUIax.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTei [ eiizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTHMUECKHE MPOIECCHl: CIEKTPOMETp, (oToIneMeHT,
¢doTonaTunK, TYHHEIbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBETOIMO/.

Hemoncmpayuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETro GpoTodpdekra.



HccnepoBanue 3aBUCUMOCTH COMTPOTUBIICHHS TOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Connevnas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanue poropesucropa.

N3mepenue nocrostaaol [lnanka Ha ocHOBe uccnenoBanus Gorodrddexra.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO/ OT HAIPSHKCHMUS.

Tema 2. @usuka amoma.

OnbIThI 110 UCCIIEAOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pezepdopaa.

[Tocrynatel bopa. M3ny4yenue u moriomeHue GOTOHOB MPH MEPEX0Je aTOMa C OJHOTO YPOBHS
SHEPTUH Ha JPYIOM.

Bunpl cnexktpoB. CriekTp ypOBHEHN 3HEpruu aTomMa BOJI0pOJa.

CnoHTaHHOE U BBIHYKIEHHOE U3i1y4yeHue cBera. Jlasep.

TexHnueckue ycTpoiicTBa M TEXHOJIOTMYECKHE  IPOLIECCHI:  CHEKTPAJbHBIA  aHAIU3
(cmexTpockom), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopaenb onbiTa Pesepdopra.

Habnronenne nuHeyaThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOIINX YaCTHULL.

OrnpenenieHne JIMHBI BOJIHBI JJA3€PHOTO U3JIYUYECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

HalGmronenue nuHeiyaToro criekTpa.

HccnenoBanue crekTpa pa3peKEHHOIO aTOMapHOrO BOAOPOAa W M3MEPEHHME MOCTOSHHOM
Pun6epra.

Tema 3. uszuka amommno2o A0pa u 31eMeHMapPHbIX YACHUY,.

Hyxknonnass mozmens sigpa ['eiizenOepra—lMBanenko. 3apsin siapa. MaccoBoe dHCIO sfpa.
N3oTomsI.

PamnoaktuBHOCTh. Anbda-pacman. DIEKTpPOHHBIH U TO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4EHHUE.

3aKkOH paJuOaKTHBHOIO pacmnajna. PaguoaktuBHble u30TOombl B mnpupoae. CpoiicTBa
MOHU3HPYIOUIETO U3TyuyeHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (HOH
u3nydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchr sipa.

Anepurpie peaknuu. Jlenenne u cunrte3 saep. Anepueie peaktopsl. [IpobieMbl ymnpaBiseMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKHE aCIeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Mertoabl perucTpanuy U UCCIEI0BAHUS 3JIEMEHTAPHBIX YACTHIL.

@dyH/1aMEeHTaNIbHbIE B3auMOJEWCTBHUSA. bapuoHbl, Me30Hb W JjentoHbl. [IpenacraBieHue o
CrangapTHoil Moaenu. KBapk-TJIFOOHHAst MOJIEIb aIpPOHOB.

®usuka 3a npeaenamu CTaHaapTHOUW Mojenu. TéMHas MaTepus U TEMHas SHEPTuUsl.

EnunCcTBO (DM3nueckoit KapTUHBI MHpA.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHUE MPOLECCHl: JO03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, TEPMOSICPHBIA PEaKTOp, aTOMHAass 00M0Oa, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomuieHus: 0eTa-4acTUl] aIFOMUHHUEM.

Pa3znea 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKH.



Oranel pa3BUTHs acTpoHOMHUU. [IpuknazHOe M MHUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMMH.
[TpruMeHUMOCTH 3aKOHOB (PU3HMKH 1 OOBSICHEHUS IPUPOJIBI KOCMHUECKUX OOBEKTOB.

Metoael  acTpoHOMUYECKMX — HcciaenoBaHui. COBpPEeMEHHBIE  ONTUYECKUE  TEJIECKOIIbI,
paZnoTENeCKOIbl, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneunas cucrema.

Connue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3I.

3BE31pI, UX OCHOBHBIE XapaKTepUCTUKU. /lmarpamma «CHeKTpajbHBIA KIacCc — CBETUMOCTBHY.
3BE3pI INIABHOM MOCIEAOBATEIBHOCTU. 3aBHUCHUMOCTbh «Macca — CBETHUMOCTb» JJsi 3BE37 TJIaBHOM
IIOCJIE0BAaTENbHOCTU.  BHyTpeHHee  crpoeHue  3BE€34.  COBpEMEHHbBIE  IPEACTABIEHUS O
IIPOUCXOXACHNUHU U 3BoJtonu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunbii [lyte — nHama ['anaktuka. [lonoxxenue u nBmxenue ConHua B ['amakTtuke. Turbl
ranakTuk. PaguoranakTiku v kBazapbl. YEpHBIE IBIPHI B sIpaxX rajakTHK.

Bcenennas. Pacuinpenue Beenennoil. 3akon Xa606mna. Pazoeranue ranaktuk. Teopus Bonbiioro
B3pbIBA. PEIMKTOBOE H3IIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

Habmronenust 3Bé3mHOr0 HeOa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUN JUISL ONpeNIeIeHUs MOJIO0XKEeHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moymapus 1 sipKkue 3BE31bl.

Habmtonenus B Teneckon JIyHbl, TUIaHET, TYMaHHOCTEH U 3BE3/THBIX CKOIJICHUH.

Pu3nyecKuil NPaKTHKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEJIMYMH C MCIOJIb30BAaHHMEM AaHAJOrOBBIX M IM(POBBIX
M3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEeM. AOCOIIOTHBIE M OTHOCUTENIbHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1ieHKa TpaHuI] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHH, HWCCIENOBAHMM 3aBUCUMOCTEH (DHU3UYECKUX BEITUYHH,
IpOBEpKa MpPEJUIOKEHHBIX TUHoTe3 (BbIOOp M3 paboOT, OMMCAHHBIX B TEMAaTHMYECKHX pa3Jienax
«Y4eHNYeCKUI IKCIIEPUMEHT, 1Ta00paTOpHbIE pabOThI, TPAKTUKYMY).

O0o0maroniee noBTOpeHue.

O06o01enre U cucTemMaTu3anus CoJep KaHusl pa3fenoB Kypca «Mexanukay, «MolekynspHas
¢u3nKa U TepMOAMHAMUKAY, «DIEKTpoAuHaMuKay, «Konebanus u BoiHbD, «OCHOBBI CHELHATbHOM
TEOPUH OTHOCUTEIBHOCTY, «KBaHTOBas (pu3MKa», «IJIEMEHTHl aCTPOHOMHHU U aCTPOUZUKIY.

Ponbs gusuku u acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHMUECKOW, COIMATBLHON U ITHUECKOU
chepax NeATeNbHOCTH YelIOBeKa, pojib U MECTO (U3UKH U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOMH
KapTHHE MUpA, 3HAUE€HHE OMMCATENIbHON, CUCTEMAaTU3UPYIOLIeH, 00BICHUTENIBHON U MPOrHOCTUYECKOM
¢byHkuuid ¢uzndeckoi Teopuu, posib (puznyeckod Teopun B (HOPMUPOBAHMM IPEJCTaBICHUH O
¢bu3nyeckoil KapTHHE MHpa, MecTO (U3MYECKONM KapTUHBI MHpa B OOILIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IpUpO/IE.

MexnpeamerHblie CBA3H.

Wzyuenne kypca ¢usuku yrinyonéHHoro ypoBHsS B 11 kilacce OCyIIECTBISETCS € Y4ETOM
COJIEp>KaTENIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, reorpadguu u
TEXHOJIOTUH.

MesicnpeOmemmuvle nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAy4yHBId (akT, Trunore3a, Qu3Mdeckas BEIUYHMHA, 3aKOH, TEOpHs, HaOIO/ICHNE,
SKCIIEPUMEHT, MOJEIUPOBaHUE, MOJE]b, MU3MEpPEHHE, IOTrPEIIHOCTH H3MEpPEHHH, H3MepHUTeIbHbIC
puOopHkI, U pPOoBast 1ad0OpaTOPHs.



Mamemamuka: pelieHue cucTeMbl ypaBHeHHH. Tpuronomerpuueckue (GYHKIHUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKACCTBO. BEKTOPBI U X IIPOECKIUU
Ha OCH KOOPJMHAT, CJI0KeHUE BEKTOPOB. IIpon3BoaHble 3neMeHTapHbIX (yHKIMH. [Ipu3naku nogobus
TPEYToJIbHUKOB, ONpEAEICHNE TUIOAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonozusa: >nextpudeckue SBJICHUS B XUBOW NpPUPOZE, KoyueOaTenbHbIE JBUKCHHS B YKUBOU
IIPUPOJE, DKOJOIMYECKME PUCKA IPU IPOU3BOACTBE  DIIEKTPOIHEPIUH, IJIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYIKAIOLLEH Cpelbl, yIbTPa3ByKOBasl JUarHOCTUKA B MEIULIMHE, ONTHYECKHE SBJICHUSA B
YKUBOU MPUPO/IE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJIIMYECKAs CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghua: marnuTHBIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyZd, (OTOChEMKA 3eMHOU
IIOBEPXHOCTH, cercmorpad.

Texnonozua: TNPUMEHEHUE TIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOJBUTrATEIb
Slko0u, TeHepaTrop TEPeMEHHOrO0 TOKa, WHAYKIMOHHAs Tiedb, JIMHUM DJEKTpoIlepenad,
AJIEKTPOABHUTaTeNb, pajap, paIUONPHEMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-meus,
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Oarapesi, CIIyTHUKOBbIE IPUEMHHKH, sZIepHas SHEPreTUKA U SKOJIOTUYECKHUE acleKThl €€ pa3BUTHS.



Ilnanupyembie pe3yJbTAThI OCBOEHHS] MPOrpaMMbl Mo (u3NKe HA YPOBHE CpeIHEro 00IIero
o0pa3zoBaHus

JINYHOCTHBIE pe3yJabTaThbl

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS y4ueOHOro mnpeamera «®Pu3nka» JOJKHBI OTpPakaTh
TOTOBHOCTb M CIHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHMX YOEXKIEHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIbITAa M ONBITA JEATEIBHOCTH B NPOLECCE pealu3ald OCHOBHBIX HAINpaBICHUHW BOCIIHUTATEIbHOMN
NEATEIbHOCTH, B TOM YHUCIIEC B YACTH:

IPAXKAAHCKOI0 BOCIIMTAHUSA:
e CchOPMHPOBAHHOCTh  TPAXKAAHCKOM  TO3MIUH  OOyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUNCKOI0 OOLIECTBA;
® [PUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKMX TI'yMAaHUCTHMUYECKMX M JEMOKPATUYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTU COBMECTHYIO JAEATEIbHOCTb B HHTEpecax TI'pa)KIaHCKOro oOIIecTBa,

y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

e yMCHHME B3aUMOJCICTBOBATb C COLUAIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX

(GYHKLIMSMU M Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM JESITEIBHOCTH.
NATPHOTHYECKOI0 BOCIINTAHMS:
e chopMHPOBAHHOCTH POCCUNCKON IpaskJaHCKOM UIEHTUYHOCTH, NATPUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHMKEHMSIM POCCHMCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:
e chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;
® CrIocOOHOCTh OLEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHUs, OPUEHTHPYACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;
® OCO3HaHHE JUYHOTO BKJIaJa B MOCTPOEHHE YCTONYUBOTO Oy IYILIETO.
3CTETHYECKOT0 BOCIIMTAHMSA:
® HCTETMYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ICTETUKY HAy4HOIO TBOPYECTBA, IMPHUCYILIErO
¢bu3nueckoil Hayke.
TPYAOBOI0 BOCTIMTAHUSA:
® UHTEpecC K pa3lnyHbIM chepam npodeccuoHaNIbHON NeSTEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (U3MKON M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BbIOOp Oynymied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;
® TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHUIO M CaMOOOpa30BaHHMIO B 00JacTh (U3UKKA Ha
MPOTSKEHUU BCEU JKU3HU.
IKOJIOTHYE€CKOr0 BOCIIMTAHUA:
e CcHOPMHPOBAHHOCTb HSKOJOTHYECKOM KYJIbTYypbl, OCO3HAaHHE IJI00AJIBHOIO XapakTepa
AKOJIOTUYECKHX MPOOIIeM;
¢ IUIAHMPOBAHUE U OCYLIECTBIECHUE EUCTBUM B OKPYKAIOLIEH Cpeic Ha OCHOBE 3HAHUs LEJIeH
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;



pacIIpeHue OnbITa ACATEIHEHOCTH YKOJIOTHIECKON HAIIPABICHHOCTH Ha OCHOBE MMEIOIIUXCSI
3HaHUH 10 Pu3MKe.

HEHHOCTH HAYYHOI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3nyeckoil Hayku;

OCO3HaHME IEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh B MpoIlecce M3y4eHHS (PU3HMKH
OCYLIECTBIIATh IMPOEKTHYIO M MCCIEJOBATENIBCKYIO JEATEIbHOCTh MHIUBUAYAJIbHO M B

rpymre.

MertanpeamMeTHble pe3yJibTAThI

Ilo3HaBaTeabHbIE YHUBEpPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA
ba3oBble Jornyeckne aeMCTBUSA:

CaMOCTOSITENTFHO  (POPMYNIMPOBaTh W aKTyalIM3UpOBATh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEATh UEIH AEITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX JOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabarbIBaTh IUIaH pemIeHHs MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCSI MAaTePHATIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OIIEHMBATb COOTBETCTBHUE PE3YJbTAaTOB LEJM,
OLIEHHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;

KOOpP/AMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSX pealbHOIO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUEC IIPU PCILICHUU KU3HCHHBIX HpO6J'I€M.

Ba3oBble ncciieroBaTe/ILCKHE JeiiCTBUSA.

BIIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHSATUSMU U METOAaMU (PUINYECKOM
HAYKH;

BIIQJICTh HAaBBIKAMH YUEOHO-HCCIICIOBATEIILCKON M TIPOSKTHOW JEATeIbHOCTH B 00JacTH
(GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOWMCKY METOJIOB PEIICHUS
3a/1a4 (pU3UIECKOro Coep KaHUs, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MO3HAHUS;

BIIQJICTh BHUJAMH JCATCIBHOCTH 110 ITOJIYYCHHIO HOBOTO 3HAHHWS, €r0 HWHTEPIPETAIIWH,
MpeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3UYHBIX yYEOHBIX CHUTYyallUsX, B TOM YHCIE TpHU
CO3/IaHUU Y4EOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATH TPHYNHHO-CJICICTBEHHBIC CBSI3H M aKTyaJU3UPOBATh 3a/1a4y, BBIJIBUTATH TUIIOTE3Y
e pelieHus, HaXOJWUTh apTyYMEHTHI IS JIOKA3aTelbCTBA CBOWX YTBEPIXKICHHM, 33]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH TIOJYUCHHBIC B XOJIC PEIICHUS 33Ja4d PE3yJIbTAThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh M (POPMYIUPOBATH COOCTBEHHBIC 3aJIa4M B 00Pa30BATEIBHON JIEATCIILHOCTH, B TOM
qHCIIe TIPU U3YYCHUN (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIIUsM, OIIEHUBATH MPHUOOPETEHHBIH OIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH,

YMETh HHTETPHUPOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC MOAXObI U PEIICHHUS,

CTaBUTHb HpOGHGMBI " 3aJia4yu, JOMYyCKaroIre aJIbTCPHATUBHLIC PCIICHUA.



Paborta ¢ undopmanmeii:

BJIa/IETh HaBbIKAaMU MOJydyeHUs MHGpoOpMauuu (U3UUYECKOrO COJEp)KaHUs U3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISTh IOUCK, aHalIM3, CHCTEMAaTH3alUI0 H
MHTEpPIpETAINI0O HHPOPMAIIMK PAa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

WCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33J[a4 C COOMI0ACHUEM TpeOOBaHMI
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pECcypcocOepeKeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3J1aBaTh TEKCThI (PHU3UUECKOTO COACPKAaHUS B PA3IIMYHBIX (hopMaTax ¢ y4ETOM Ha3HAUCHHUS
uH(pOpMallUd W LEJeBOW ayAUTOPUU, BbIOMpAs ONTUMAIbHYIO (OpPMY MpPEICTABICHUS U
BU3YaIH3aI1H.

KoMMmyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOYKY 3PEHUs C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
IIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBUAYAIbHON pabOThI;
BBIOMPATh TEMATUKy M METOABI COBMECTHBIX JEHCTBHI C Y4E€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH KaK/10T0 4jeHa KOJUIEKTHBA;

IIPUHUMATD 1I€JIM COBMECTHOM J€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH AEHCTBUS
o €€ JOCTHKEHUIO: COCTABJIAThH IUIAH JEUCTBUM, pacHpenessaTh pOM ¢ Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYKIaTh pe3yJbTaThl COBMECTHON pabOThI;

OLICHHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXK/I0T'0 y4aCTHUKA KOMaH/bl B OOLIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLCHUBAThb MJEU C IO3MLIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATErMUECKOE MIOBEICHUE B PA3JINYHBIX CUTYALUAX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁm,le JedcTBUSA

Camoopranuszauus:

CaMOCTOSITENIHO OCYLIECTBISATh IO3HABATENbHYIO JEATEIbHOCTh B OO0JIACTH (U3UKU H
aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIEHHWS PAacuYE€THBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBIMOJIHEHUS] TPAKTUYECKOH pPabOThl C Y4ETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JienaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
pellIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHHUIO SPYAULIUU B 00JIACTH (PU3HKH, TOCTOSTHHO
MIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyIbTYPHBIN YPOBEHD.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;



BJIaJIeTh HAaBbIKAMM MO3HABATEJILHOM pe(IEeKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U
MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA,

UCTIOJIB30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYAIH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YNIbTaTOB ACATEIbHOCTH;
NPUHUMATD €05, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX IIPU aHAIU3€ PE3YIIbTATOB JEATECIBHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporuecce 1OCTHXEHUST TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 10 (U3UKE I YPOBHS

CpemHero o0miero oOpa3oBaHUs y OO0YYAIONINXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA MHTEIICKT,

Npearnoiararomuii copMUpPOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh IOHMMAThL CBOE 3MOLIMOHAILHOE COCTOSHUE,
BUJICTH HAIIPABIICHUS PAa3BUTHSI COOCTBEHHON SMOLMOHAIBHOUN Cdepbl, ObITh YBEPEHHBIM B
cebe;

CaMOpETyJIMPOBaHHKsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE IIOBCACHUC, CHOCO6HOCTB aI[aHTI/IpOBaTI)CFI K OMOIOUWOHAJIBHBIM HN3MCHCHHUAM WU
HpO?IBJ'ISITB FI/I6KOCTI), 6I>ITI> OTKpI)ITI)IM HOBOMy;

BHYTpEHHEH MOTHBAIIMK, BKJIIOYAIOIICH CTPEMJICHHE K OCTIDKCHHIO IEIH W YCIEXY,
OIITUMU3M, HHUITUATUBHOCTD, YMeHI/IC I[CﬁCTBOBaTI:, UCXO0O1 U3 CBOUX BO3MO)KHOCTGI>'I;
IMIIATHH, BKJIFOYAIOIIEH CIMOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE JPYIHX,
YYUTBIBATh €0 TPHU OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHHS C JPYTUMH
JHOBMH, 3a00THTHCS, POSIBIISTh HUHTEPEC U PA3pPEIIaTh KOH(DIMKTHI.

HpeI[MeTH])Ie pe3yJbTaThbl

K xonny oOyuenust B 10 Knacce TmipeIMETHblE pPe3ylbTaThl HAa YIIyOJNEHHOM YPOBHE JOJDKHBI

OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOMIUXCSl YMEHHUI:

MMOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOU, SKOJIOTHYECKOH, COLIMATbHOM
U ITHYECKOW cdepax IesATeTbHOCTH 4YeJIOBEKa, pojb M MECTO (U3MKM B COBPEMEHHOM
Hay4YHOH KapTHHE MUPA, 3HAUE€HHE ONMHUCATENIbHON, CUCTEMATU3UPYIOIIEeH, 00bICHUTENFHON U
MPOrHOCTUYECKON (YHKIMHA (PU3MUECKOW TEOPUH — MEXaHWKH, MOJIEKYJSIpHON (U3MKU U
TEPMOJMHAMHKH, poib (usnueckod Teopur B (OPMHUPOBAHUU TPEACTABICHUH O
(bu3nyecKoil KapTUHE MUPA;

pasnuyarh ycJIOBHS MPUMEHUMOCTH Mojeield (U3NYeCKHX Tel M IPOLECCOB (SABICHH):
WHeplLHUalbHas CHUCTeMa OTC4€ra, a0CONIOTHO TBEPIOE TEJO, MaTephalbHas TOYKa,
PaBHOYCKOPEHHOE [IBIDKEHHME, CBOOOJHOE TajeHue, aOCOIOTHO ympyras aedopMaius,
abCOMIIOTHO ympyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENIU ra3a, >KMIKOCTH U
TBEPAOro (KPUCTAJUIMYECKOT0) TeNa, HAeadbHBIA Ta3, TOUEYHBIA 3apsij, OJIHOPOAHOE
ANEKTPUYECKOE TOJIE;

pasznuuaTh ycloBUs (TpaHMIIBI, 00JACTH) MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB, NMTOHUMATh
BceoOmuil XxapakTep (yHIaMEHTaIbHBIX 3aKOHOB W OTPAaHMYEHHOCTb HCIOJB30BaHUS
YaCTHBIX 3aKOHOB;



aHATM3UPOBaTh M OOBACHATH MEXAHMUECKHE IPOLECCHl U SIBJICHUS, HCIOJIb3ysl OCHOBHBIE
MIOJIOKEHMSI M 3aKOHBl MEXAHHUKH (OTHOCHTEIBHOCTh MEXAHMUYECKOTO JABMXKEHHS, (POPMYIIbI
KMHEMaTUKH PaBHOYCKOPEHHOI'O JBI)KEHUs, IpeoOpa3oBaHus ['anmuies i1 CKOPOCTH U
nepeMeleHus, 3akoHbl HproToHa, MPUHIMII OTHOCUTENIBHOCTH ['anmuiest, 3aK0OH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa M MEXAaHUUYECKOM SHEPTUM, CBA3b PaOOTHI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW HHEPruM, YCIOBHS paBHOBECHUsI TBEPAOIO Teja), IPU ITOM
HCIIOJIB30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBAaTh YCJIOBHUS NPUMEHHUMOCTH
¢u3MYecKUX 3aKOHOB: NMpeoOpa3oBaHuil [ annies, BTOPOro u TpeThero 3akoHOB HpioToHAa,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHATM3UPOBaTh U OOBSICHATH TEIJIOBBIE IPOLECCHl M SBJICHHSA, HCIOJIb3YS OCHOBHBIC
nonoxeanss MKT u 3akoHBI MOJEKYISIpHOW (DU3MKH U TEPMOJMHAMMKH (CBSI3b JaBJICHUS
UJCAIBHOTO Ta3a €O CpeJHEH KWUHETHMYECKOM DHEPrueil TEIJIOBOrO IBWXKECHHS H
KOHLIEHTpaLlUe! €ro MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CPEOHEH KMHETHYECKOU
SHEPrueil TEIUIOBOTO MIBWXKEHMSI €ro 4YacTHL, CBS3b JaBJIEHUS HJICAIBHOIO Trasza cC
KOHLIEHTpallMel MOJIEKYJ]l M €ro TeMIeparypoi, ypaBHeHue Menneneesa—Knaneiipona,
NEPBBI 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHs PHEPIMM B TEIUIOBBIX IIpoleccax), Ipu
9TOM  HCIOJIB30BaTh MAaTE€MaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTbh  YCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knanenpona;

aHAJIM3UPOBATh U OOBSACHSITH IJIEKTPUUECKUE SIBICHUS, MCIIOb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAaHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KyioHa,
MMOTEHIMAIBHOCTh JJIEKTPOCTATUYECKOTO OIS, MPHUHLIMII CYIEPHO3ULIHHA DIEKTPUYECKUX
IIOJIEH, ITPU ATOM YKa3blBas YCJIOBHUS NMPUMEHUMOCTH 3aKkoHa KynoHa, a Takke NMpakTH4eCKU
Ba)KHBIE COOTHOUIEHMSI: 3aKOHbI OMa NI ydacTKa LEenu U JUIsl 3aMKHYTOM 3JIeKTpUYecKou
uenw, 3akoH /[xoymns—Jlenua, npasuna Kupxroda, 3akonst dapanest U1 21eKTpoiIn3a);
ONMUCHIBATh (U3NYECKUE TNPOLECCHl U SBJICHMS, HCIOJIb3YS BEIMYMHBL: IEpEeMEIICHUE,
CKOPOCTb, YCKOPEHHE, MMIIYJbC TEla W CHCTEMBI TEJ, CHJIa, MOMEHT CHIIbI, JaBJICHUE,
MOTEHIMAJIbHAsl SHEPIus, KMHETUYecKas SHEprusi, MeXaHudeckas SHeprusi, paboTa CHIIbI,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHME, CHJIA TSHKECTH, CHUJlAa YIPYIOCTH, CHWJIA TpEHHs,
MOIITHOCTh, SHEpPrus B3auMoJeicTBUA Tena ¢ 3eMi€id BOMM3M €€ MOBEPXHOCTH, SHEPTHUs
yrpyroit edopmanuy MpyXHUHbBI, KOJIWYECTBO TEIJIOTHI, aOCOJIIOTHAs TeMIleparypa Tela,
paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPrUsl MJCabHOIO OJHOATOMHOTO rasza, pabora
HJCaTbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KII/[ wupeanpHOro TemioBoro
JIBATATEJS; AJIEKTPUYECKOE TOJIE, HANPSIKEHHOCTh AIEKTPUYECKOrO MOJIsA, HANPSKEHHOCTH
ITOJIsI TOYEYHOTO 3apsifia WM 3apspKEHHOrO I1apa B BaKyyMe€ M B JMAJIEKTPUKE, MOTEHIIHAI
3JEKTPOCTATHYECKOTO MOJIS, PA3HOCTh NMOTEHIMAJIOB, 3JIEKTPOJBIDKYIIAs CUia, CHJIA TOKA,
HaIlpsDKEHUE, MOILHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IUIOCKOIO KOHJIEHCATopa,
CONPOTHBIIEHUE YyYacTKa LENH C IOCIEI0BAaTEIbHBIM M TapauIeIbHBIM COEIMHEHUEM
PE3UCTOPOB, DHEPIUs NIEKTPUUECKOTO MOJI KOHAEHCATOPa;

OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (U3MUECKUX SIBJICHHMH: MEXaHHYECKOe IBUKEHHE,
TEIJIOBOE JIBWKEHHME YaCTHI[ BELIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE IBUKCHUE,
middy3us, wucnapeHue, KUICHWE W KOHJCHCAIMs, IUIABJICHWE W KPUCTAJUIM3ALuA,
HaIPaBJIEHHOCTh TEIUIONEPENauH, MIEKTPU3aLMsl TeJ, SKBUIOTEHIUAIBHOCTh IIOBEPXHOCTH
3apsHKEHHOTO ITPOBOHMKA,

MPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTU OJHOW (PU3UYECKOM BEIMYUHBI OT JAPYroM C
UCTIOJIb30BAaHUEM TPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH



PE3YNbTAThI MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYHMH B BUJIEC TPaQHUKOB ¢ yuy&€TOM
aOCOFOTHBIX MMOTPENTHOCTEH U3MEPEHUH, IeJIaTh BRIBOBI 110 PE3yIbTaTaM UCCIICIOBAHUS;
MPOBOJUTh KOCBEHHBIC M3MEpPEHUs (U3MYECKHX BEIMYHMH, TPU DTOM BBIOMpATh
ONTUMAIBHBIA METOJ U3MEPEHHMS, OIIEHUBATh A0COTIOTHBIE U OTHOCHTEIIbHBIE TIOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IJIAHUPOBATH HKCIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3UPOBATh IOJYYCHHBIC PE3YJIbTaThl M
JIeNaTh BBIBOJI O CTATyCE MPEAJIOKEHHOM TUIIOTE3bI;

coOmrolaTh TpaBWiIa OE30MacHOTO TPyJAa NpPH IPOBEACHHHM HCCICAOBAHMN B paMKax
y4eOHOTO0 DKCIIEPUMEHTA, TMPaKTHKyMa M y4eOHO-HCCIICIOBATEILCKOW M  IPOCKTHOM
NESATEIbHOCTH C  HCIIOJNIb30BAHHEM  HM3MEPHUTEIBHBIX YCTPOMCTB U JTAOOPaTOPHOTO
o0opymoBaHUS;

pemaTh pacd€THBIC 3a/1au C SBHO 33JIaHHOM M HESIBHO 33JIaHHON (PM3MUYECKOW MOJIEIBIO: Ha
OCHOBaHUU aHajlM3a YCIOBUS OOOCHOBBIBATH BBIOOp (PU3MUECKONW MOIENH, OTBEYAOIIEH
TpeOOBaHUSAM 3aJla4yd, MPUMCHITH (POPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI
(GU3MYECKUX TEOpHH TPH HCIOJIB30BAHUM MATEMATHUYECKUX METOIOB pEIICHUsS 3ajad,
MPOBOJUTHh PAcCUYEThl HA OCHOBAHMM HMMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATH PE3YylbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJIYUCHHBIX PE3YJIHTATOB;

peniaTh KaueCTBEHHBIC 33/1a4u, TPEOYIOIINe MPUMEHEHHS 3HAHUI U3 Pa3HBIX pa3JIelioB Kypca
(GU3HKY, a TAaK)KE WHTETPAIlUU 3HAHUN U3 JPYTHX MMPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA:
BBICTpAMBaTh JIOTUYECKYIO IIETIOYKY pPACCYKJIEHUM C OMOpOod Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3UYECKUE SIBIICHUS;

WCIIOIb30BaTh TEOPETUYECKUE 3HAHUS [JI1 OOBSICHEHHS OCHOBHBIX IPUHIUIIOB PAOOTHI
M3MEPUTENIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOJIUTh TPUMEPHI BKJIa/la POCCUHUCKHUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;
aHAJIM3UPOBATh U OLEHUBAThH IOCIEICTBUS OBITOBOM W MPOU3BOJICTBEHHOM AESITETHHOCTU
YeloBeKa, CBS3aHHONM ¢ (U3MYECKHMMH TMpolleccaMHu, C TMO3UIUN  IKOJIOTUYECKOM
0€301acHOCTH, MPEACTABICHUN O PAIIMOHATBFHOM MPUPOIONOJIB30BAHUH, a TAKKE Pa3yMHOM
WCMOJIb30BAHUM JIOCTHDKEHUW HAYKM M TEXHOJIOTMA 11 JTaJbHEWIIEero pa3BUTHS
YyeJI0BEYECKOro OOIECTBa;

MPUMEHSTh Pa3JIMYHbIe CIOCOOBI paboThl ¢ MHMOpManuend (GU3NIECKOrO COJAEpKAHUSI C
WCTIOIb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM, TIPH ATOM HCIIOJIH30BaTh
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHHU I TOUCKA, TIEpepabOTKH U MPEAbsIBICHUS
y4eOHOW W HAyYHO-TIONMYJSIpHOW WHGOpPMAIUK, CTPYKTYPUPOBAHUS W HWHTEPIPETALUH
uH(pOpMalUY, TONYYEHHOW W3 pPAa3IMYHBIX HWCTOYHUKOB, KPUTHUECKH aHAJIH3UPOBATH
MoJiydaeMyro MH(OPMAIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIONIUXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA UH(OPMALINY;

MIPOSIBJISITH OPTaHU3AI[MOHHBIC U TTO3HABATEIPHBIC YMEHHUS CAMOCTOSITETFHOTO TPHOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHEHHSI POCKTHBIX U YUeOHO-UCCIIEIOBATEILCKUX PadoT;
paboTarh B TPyMIE ¢ UCMOJHCHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHHUPOBAThH PaboTy
TPYIIbl, PalMOHAIBHO PpACOPENCNSATh JEATEIbHOCTh B HECTAHJAAPTHBIX CHUTYyallUsX,
aJICKBaTHO OLIEHMBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB I'PYIIHI B PEIICHUE pacCMaTpUBaeMOit
poOIEMBI;



MPOSIBJISITH MOTUBAIMIO K OyIyIiel mpodecCHOHATBHON AEATEIEHOCTH 0 CHEIUAITBHOCTSIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.

K xonnmy oOyuenust B I1 Knacce TmipenMETHbIE PE3yibTaThl HAa YIIyOJIEHHOM YPOBHE OJDKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

IIOHUMAaTh POJIb (U3UKU B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COLMAIbHON M 3TUYECKOM
cdepax IeSATETPHOCTH YEIOBEKa, pOJib U MECTO ()M3UKHU B COBPEMEHHON HAY4YHOH KapTHHE
MHpA, pOJIb ACTPOHOMUHU B MPAKTUYECKON IEATEIHLHOCTH YeNIOBeKa W JalbHEHIeM Hay4YHO-
TEXHUUYECKOM pa3BUTUHU, 3HAUYEHUE ONUCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHON
U TIPOTHOCTHYECKOW (QYHKUMH (PU3MUECKOW TEOpUU — 3IIEKTPOJUHAMUKH, CIHEIHATbHON
TEOPHH OTHOCUTEILHOCTH, KBAHTOBOH (DM3UKHU, POJb (HU3NIECKON TeopuH B (POPMUPOBAHUH
IpeJCTaBIeHUN 0 GU3NYECKO KapTHUHE MHpa, MECTO (PU3NUECKOM KapTHHBI MHpa B 00OLIEM
psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPECTABICHUN O IPUPOJIE;

pa3nuyath yCJIOBHS MPUMEHUMOCTH MOjeield (U3NYECKHX TENl M IPOIECCOB (SIBICHHIA):
OJTHOPOJIHOE 3JIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IOJIsi, FapMOHUYECKUE KoJjeOaHus,
MaTeMaTHYeCKUi MAasTHUK, WJCalbHbIH MPYKUHHBIA MasTHUK, T'apMOHHYECKHE BOJIHBI,
uea’dbHbIl KoJeOaTeIbHbIH KOHTYp, TOHKas JIMH3a, MOJENEH aToMa, aTOMHOIO sjapa U
KBaHTOBOM MOJIEIIN CBETA;

pasnuyarh ycioBUs (TpaHULIbl, 00JacTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMAaTh
BceoOIMi Xapakrep (yHIAMEHTAIbHBIX 3aKOHOB M OIPAHUYEHHOCTh MCIIOJIb30BaHMS
YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh M OOBACHATH ODIIEKTPOMArHUTHBIE TIPOLIECCHl W SIBJICHHS, HWCIOIB3YS
OCHOBHBIE TIOJIOKEHMSI M  3aKOHBl  DJJEKTPOJMHAMMKM U  CHEIHMaIbHOH  TEOpHH
OTHOCUTEJIBHOCTH (3aKOH COXpAHEHHs OJIIEKTPUYECKOro 3apsja, cuwia Awmmepa, cuia
JlopeH11a, 3aKOH JIEKTPOMarHUTHON MHIYKIMHU, paBuio Jlenna, ca3p DJC caMouHAYKIUU
B DOJIEMEHTE OJJIEKTPHUYECKOW I CO CKOPOCTBIO W3MEHEHHWs CHJIBl TOKA, TOCTYJIATHI
CHeIUaIbHON TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

aHAJM3UPOBaTh U OOBSICHATH KBAHTOBBIE IMPOLIECCHI U SIBICHHS, HCIOJB3YS MOJOXKCHHS
KBaHTOBOM (u3uku (ypaBHeHMe OHHIUTEHHa a8 QoTtodddekra, mNepBblii U BTOPOH
noctynatel bopa, mpuHIMI CcOOTHOIIEHUsT HeompenenéHHocTe ['eizenOepra, 3aKoHBI
COXpaHEHHS 3apsiIOBOTO M MAacCOBOTO YHCENT W JHEPrUM B SACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

OINHUCHIBATh (PU3UUECKHE TNPOLECChl W SBJICHUS, HCIOJb3YS BEJIWYMHBI: HANMPSHKEHHOCTD
AIIEKTPHUYECKOTO TIOJS, TIOTEHIMAT AJIEKTPOCTATHYECKOTO IO, Pa3HOCTh TOTCHIIMAJIOB,
AJIEKTPOIBIKYIAS CHJIA, WHIYKIMS MarHATHOTO TIOJSI, MarHUTHBIN MOTOK, cujia Ammepa,
WHAYKTUBHOCTB, ODJIEKTPOJABIKYIIAS CHJA CAMOWHAYKIMH, OSHEPTUsSi MarHUTHOTO IOJIS
MPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI HWMIYJbC, TIIOJIHAS OSHEPrHs, HHEPrus IOKOs
CBOOOJHOM YacCTHIIbI, SHEPTUsl U UMIYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsij AApa, SHEPrHs
CBSI3U 71pa;

OOBSICHAT 0OCOOEHHOCTH NMPOTEKaHUs (PU3NYECKUX SIBJICHHH: 2JIEKTPOMarHuTHasE UHIAYKLUS,
CAMOMHIYKIIMSI, PE30HAHC, HWHTeppepeHIrst BOJH, AUGPAKIM, IUCIEPCHs, IIOJHOE
BHYTpEHHEE OTpaxkeHue, ¢orosnektpudeckuii 3ddexr (pororddexr), ambdpa- u Oera-
pacmajpl siaep, raMma-u3iydeHue saep, GU3n4ecKue MPUHIMIBI CIEKTPATbHOTO aHAIN3a U
paboThI nazepa;



OTIpEe/IEIATH HAMPaBICHNE WHAYKIIMK MAarHUTHOTO TIOJIS MIPOBOJAHMKA ¢ TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH M300paKkeHUE, CO3/IaBaeMOEC IIOCKUM 3€PKAJIOM, TOHKOW JIMH30U, U PACCUUTHIBATH
€ro XapaKTEePUCTHKU;

HpI/IMeHHTL OCHOBOIIOJIararomme aCTpOHOMI/IquKI/Ie IIOHATHA, TCOpI/II/I M 3aKOHBI JJIsI aHAJIN3a
1 00BsICHEHHS (DU3MUECKUX MPOIIECCOB, MPOUCXOSIINX B 3BE3aX, B 3BE3THBIX CHCTEMaX, B
MEXTIAKTHICCKOM Cpelie; MBIKEHUsI HEOSCHBIX T, DBOJIIOIMY 3BE3/] M BeeneHHoi;
HpOBOI[I/ITB HCCIICOIOBAHUC SaBI/ICI/IMOCTeﬁ (l)I/ISI/I‘IeCKI/IX BCJIIMYHUH C UCIIOJIBb30BAHUECM HpSIMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3Y/IbTAThl MOTYyYCHHOM
3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BHJIE TPA(PUKOB C YIETOM aOCOIIOTHBIX OTPEIIHOCTEH
W3MEPEHHH, JIeJIaTh BBIBOJIBI IO pe3yiIbTaTaM MCCIICI0BaHMUS;

HpOBOI{I/ITI) KOCBCHHBIC I/I3MepeHI/I$[ (1)I/I3I/I‘-ICCKI/IX BCJINYHH, HpI/I 3TOM BI)I6I/IpaTI)
OHTI/IMaJII)HBIfI MECTO/I I/I3MepeHI/I$[, OILICHHUBATH a6COJHOTHI)I€ U OTHOCUTCIIBHBIC HOFpeHIHOCTI/I
MPSMBIX U KOCBEHHBIX U3MEPEHUI;

HpOBOI{I/ITI) OIIBITHI IIO HpOBepKe HpG[[JIO)I(eHHOI;'I THUITIOTC3bI. H.HaHI/IpOBaTI) BKCHCpI/IMeHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, AHAJIM3UPOBATh IIOJYUYCHHBIE PE3YJIbTaThl H
JIeNIaTh BBIBOJ] O CTaTyCe MPEIOKCHHON THITOTE3bI;

OIINChIBATH MCTOIbI HOHy‘IeHI/ISI Hay‘{HBIX aCTpOHOMHq€CKHX 3H21HPII>1;

coOnofaTh mpaBuia OE30MacCHOTO Tpyda NpU TMPOBEACHUU HCCIENOBAaHUN B paMKax
y4e0HOr0 JKCIEPUMEHTa, NPAKTHKyMa H Y4eOHO-UCCIIECIOBATEIBCKOM U MPOSKTHOMN
NESTETbHOCTH C  HWCIIOJIB30BAHUEM HW3MEPHUTENBbHBIX YCTPOWCTB U JaOOPATOPHOTO
000opyI0BaHUS;

pemarh pacy€THHIE 3a/1a4M C SIBHO 33JJaHHOW M HESIBHO 3aJJaHHOW (U3NYECKON MOJIENbIO: Ha
OCHOBAHUU aHAJIN3a YCJ'IOBI/ISI BI)I6I/IpaTI) (1)I/ISI/I‘ICCKI/IG MOJCJIN, OTBECYHAIOIIUEC Tpe6OBaHI/I$[M
3aJla4M, IPUMEHATh (GOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJIAaThl (PU3UUECKUX TEOPUN
HpI/I HUCIIOJIB30BAHUMU MATCMATHYCCKUX MCECTOI0B peHIeHI/ISI 3aja4, HpOBO)II/ITI) pvaéTLI Ha
OCHOBaHMHN HMCHONINXCA JaHHBIX, aHa.TII/BI/IpOBaTI) pCSYJ'II)TaTI)I 158 KOppeKTI/IpOBaTI) METOAbI
pelieHus ¢ y4ETOM MOMyUYeHHBIX Pe3yIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/1aul, TpeOyrole MPUMEHEHNsI 3HAaHUM U3 pa3HbIX pa3/iesioB Kypca
(bU3MKY, a TaKKE WHTErpalluy 3HAaHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIIA!
BBICTpAanWBaTh JIOTHUECKYIO IIEMOYKY pAaCCYyKIEHUH C OMOpOil Ha W3Y4YCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

HUCIIOJIB30BAaTh TeOpeTquCKHe 3HAHUA I O6T)$[CHGHI/I${ OCHOBHBIX HpI/IHI_II/IHOB pa6OTBI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX MPOIIECCOB;
MPUBOJIUTh NPHUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeXHBIX YUYEHBIX-(QU3UKOB B pPa3BUTHE
HayKH, B 00BSICHEHHE TIPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
aHAIIM3UPOBATh W OIEHUBATh IMOCIEICTBUS OBITOBOM W IMPOU3BOJICTBEHHOW AEATEIHHOCTH
YelIOBeKa, CBS3aHHOH ¢ (HU3WUYECKMMH TMpoIleccaMHu, ¢ TO3UIUH  IKOJIOTHYCCKOM
0€301acHOCTH, MPEACTABICHUN O PAIIMOHAILHOM MPUPOIOIOIB30BAHNH, a TAKXKE Pa3yMHOM
WCMOJIb30BAHUM JIOCTHDKEHUW HAyKM M TEXHOJIOTMM Il JaJdbHEWIIEro pa3BUTHUSA
YeJI0BEYECKOro OOIECTBA;

MPUMEHATHh Pa3IUYHBIC CIOCOOBI pabOThI ¢ HMHpOpMANHUEH (HU3UISCKOTO COICPKAHUS C
HCIIOIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, TIPH ATOM HCIOJIb30BATh
COBpPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUHU IJIA MOUCKA, TepepabOTKh U TPEAbIBICHUS
y4yeOHOM M Hay4YHO-TIONYJISIpHOW HHGOpMAIMK, CTPYKTYPUPOBaHHUS M HHTEPIPETALUU



uHpOpMalUY, TOJXYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPHUTUYECKH aHAIU3UPOBATH
MoJy4yaeMyro MH(POPMAILMI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HAHMM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHKA HH(OpMAIINH;

HPOSIBIIATH OPraHU3AIMOHHBIC U TI03HABATEILHBIC YMEHHUS CAMOCTOSATEIILHOTO IPHOOPETCHUS
HOBBIX 3HAaHUI B ITpOIeCcCe BBITOJHEHHS MPOSKTHBIX U y4eOHO-UCCIET0BATEIBCKUX PadoT;
paboTaTh B TPYIIE C MCIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh PaboTy
IPYIIBI, PAlMOHAIBHO pacHpeNeisiTh JEATeIbHOCTh B HECTAHJAPTHBIX CHUTYaIHsX,
aJICKBATHO OIICHUBATh BKJIA]] K&KIOTO U3 YYACTHHKOB IPYIIIBI B PEIICHUE pacCMaTpUBaEMO
poOIEMBI;

HPOSIBIIATH MOTHBAIMIO K Oyaymiedl mpodecCHOHAIBHOM JESTENFHOCTH 0 CIEIHUATBHOCTIM
(U3UKO-TEXHUIECKOTO TTPOQHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KonnuectBo yacos OJNEKTPOHHBIE
No (mudpoBsIe)
i HanmeHoBaHue pa3esioB U TEM IIporpamMmm Beero Kontponsuele  IIpakTuueckue B —
paboThI paboThI pecypehl

Pasgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI
1.1 Hay4HbIil METOJT TIO3HAHHUS TPUPOJIBI 6 iips://myschool.edu.ru/

Hroro mo pazueny 6

Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://myschool.edu.ru/
2.2 JlnHamuka 10 https://myschool.edu.ru/
2.3 Craruka TBEpAOro TeNa 5 https://myschool.edu.ru/
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 https://myschool.edu.ru/

Hroro mo pazueny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 15 https://myschool.edu.ru/
3.2 Tepmonnnamuka. TennoBbIe MAIIUHBI 20 https://myschool.edu.ru/
33 ArperatHpie cocTosiHus BenecTBa. Da3oBbie 14 1 https://myschool.edu.ru/

nepexoabl

Hroro 1o pasuery 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYecKoe IoJe 24 https://myschool.edu.ru/
4.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 https://myschool.edu.ru/
4.3 ToKM B pa3nu4HbBIX Ccpeaax 6 https://myschool.edu.ru/
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Hroro no pazgeny o4

Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 ®dusryecKuil NPaKTUKYM 16 16 hitps://myschool.edu.ru/

Hroro mo pazueny 16

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

11 KJIACC
KonnuecTBo yacos ONeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI KOHTpObHbIE Tpaktuueckue (unposeie)
Bcero o0Opa3oBaTeNbHBIC
paboThl paboThI pecypehl

Paznen 1. JIEKTPOJIMHAMUKA
11 MarHuTHOe 1one 14 https://myschool.edu.ru/
1.2 DJeKTpOMarHUTHAsE UHTYKIIUS 13 1 https://myschool.edu.ru/

Hroro no paszneny 27

Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHuveckue KojieOaHus 10 https://myschool.edu.ru/
2.2 DJIeKTPOMAarHUTHBIE KOJICOaHHSI 15 https://myschool.edu.ru/
23 MexaHU9YeCKUe U JICKTPOMArHUTHBIC 10 1 https://myschool.edu.ru/

BOJTHBI

2.4 Onruka 25 1 https://myschool.edu.ru/

Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO

5

1

https://myschool.edu.ru/
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Wroro no pazueny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopryckynsipHO-BOJIHOBOH JTyain3m 15 https://myschool.edu.ru/
4.2 dwusuka atoma 5 https://myschool.edu.ru/
43 ®du3KKa aTOMHOTO SI/Ipa U AJIEMEHTaPHBIX 5 https://myschool.edu.ru/
YaCTHI]
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

| https://myschool.edu.ru/
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 D Y
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
| https://myschool.edu.ru/
6.1 PuU3nYECKU NPAKTUKYM 16 16 D Y
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEJIMETHOTO COJICPIKAHHMS U OTIBITa 15 https://myschool.edu.ru/
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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