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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mnporpamma yueOHoro mnpeamera «®Pusuka» (mpeamerHas obnactb «EcTecTBeHHO-
Hay4yHbIe TIPEIMETHI») Ha YPOBHE CpeHero olIiero oopasoBaHus cocTaBieHa Ha ocHOBe TpeboBaHuil K
pe3yabTaTaM OCBOEHHS IPOTpaMMBbl CpeaHero obmero odpasoBanus PenepaibHOrO rocyJapCTBEHHOTO
oOpasoBarenbHOr0 CTaHaapra cpeaHero obmiero odpasoBanus (ganee — GI'OC COQO), denepanbpHO
o0pa3oBaTenbHON MporpaMMbl cpeaHero odmiero odpaszoBanus (manee — DOIT COO), DenepanbHOi
paboueii mporpaMmbl 1o ydeOHOMYy mpeamery «®Dusuka» yriayOneHHBIM ypoBeHb (manmee — DPII
«Pu3nKa»), a TaKKe OPUEHTHPOBAHA HA IIEJIEBBIC MPHOPUTETHI, CPOPMYIUPOBAHHBIE B (hefepanbHOM
paboueii mporpaMMe BOCITUTAHHUSL.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Wzyuenne kypca Qu3uku  yrayOnEHHOrO  ypOBHS — TO3BOJIAET  pealu30BaTh  3a7add
npoecCHOHANbHOM OpHUEHTAllU, HANpaBiIeHO Ha CO3JaHHUE YCIOBUU MJii MPOSBICHUS CBOMX
WHTEIJICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIABIM OOYYaAIONIUMCS, KOTOPhIC HEOOXOIUMBI IS
MPOJOHKEHHSI 00pa30BaHMsI B OpraHu3alusax nmpodecCHOHaILHOr0 00pa30BaHUsl IO Pa3TUYHBIM (HU3HKO-
TEXHUYECKUM U UHXKEHEPHBIM CTICIIUATBLHOCTSIM.

Ou3nka Kak Hayka O HauOolee OOIIMX 3aKOHAX MPUPOIBI, BBICTYNAs B KadyecTBE y4eOHOTro
npeAMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUN 00 OKpYXKAIOIIEM MHpE.
[konapHBIA Kypc (U3UKH — CHUCTEMOOOpA3YIOIIUN Ui €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB W SIBJICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
buznueckoii reorpadueit u actponomueii. Micnonp3oBanue 1 akTUBHOE MTPUMEHEHUE (DU3HMUECKUX 3HAHUI
ONPEACINIIO XapakTep W OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEPreTHKH,
TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHs] HOBBIX MAaTEpHAJIOB C 33JaHHbIMU CBOWCTBaMu. M3yueHue
GU3MKA BHOCHT OCHOBHOM BKJaaA B (OPMHUPOBAHHE ECTECTBEHHO-HAyYHOW KapTUHBI MHpa
oOyuatotierocsi, B popMUpOBaHNE YMEHHUI MPUMEHSATh HAyYHBI METOJ TTO3HAHMSI TIPU BBITOJIHEHUU UMU
y4eOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca ¢u3MKU Ha YPOBHE CpeHEro 001Iero o0pa3oBaHusl MOJIOKEH A UIeH, KOTOpbIe
MO>XHO pacCMaTpPUBaTh KaK MPUHITUIIBI €70 TTOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW Kypce SIBISETCA JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepuall M3 BCEX pa3lelioB (U3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QU3UKH OOBEIUHEH BOKPYT
dusnueckux Teopuil. Bemymmm B Kypce sBiseTcs (OPMHUPOBAHUE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TIOJIE.

Hoes eymanumapusayuu. EE peanusanus TMpeanoiaraeT HCIOJb30BaHUE TYMaHUTapHOTO
noTeHITana GU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHUYECKIUMH, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOTIEMaMHU.

Hoes npuxnaownoii nanpasnennocmu. Kypc ¢uszukn yrioyOn€HHOTO YpOBHS —MpEArojaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN HU3YyYEHHBIX TEOpUH U
3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEICTABICHUM U COBPEMEHHBIC TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoes sxonocuzayuu peannsyercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COACPIKAHUS, MOCBAIMEHHBIX
9KOJIOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI ¢ PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a
TaK)ke 00CYKIeHHUs MPOOIEM PAIIMOHATIEHOTO MTPUPOIOTIONB30BAHUS M IKOJIOTHYECKOM 0€30MMacHOCTH.

OcBoeHHe cojepaHUs MPOrpaMMbl O (HU3UKE JOJDKHO OBITh TOCTPOEHO Ha MPUHIUIAX
CUCTEMHO-/IEATEeIbHOCTHOTO moaxoAa. Jns ¢u3uku peanusanusi STHUX MPUHIMIOB Oa3upyeTcs Ha
UCTIOJIb30BAHUU CAMOCTOSITENILHOTO DKCIEPUMEHTa KaK TOCTOSIHHO JeHCTBYyIomiero (akropa y4eOHOTO
npouecca. st yrnyOnéHHOro ypoBHSI — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYEHUYECKOTIO HKCIIEPUMEHTA,
BKITIOUAIONIETO (POHTAIBbHBIE YIYCHHYECKHE OMBITHI MPU U3YYCHHH HOBOTO MaTepHuala, J1abopaTOpHBIC
pabotel u paboThl TpakTUKyMa. [Ipm 3TOM BO3MOXKHBI JABa crocoba peanu3aruu  (PU3NIECKOro
NpakTUKyMa. B mepBoMm ciydae mpakTUKyM mpoBoauTtcs Jmb6o B kKoHue 10 u 11 kmaccos, nubo mocie
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MEPBOTO M BTOPOTO TOJYTOAUN B KaKJIOM M3 dTHX KJIaccoB. BTopoit cmocod — 3To mHTerpamus padot
NpaKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paldoT, KOTOpBIE MPOBOAATCS B IpPOLECCe M3YyUCHHs pasjena
(remsr). IIpu sToM mon paboTaMu MpakTUKyMa IMOHUMAETCS CaMOCTOSITENIbHOE HCCIIEOBAaHHUE, KOTOPOE
IPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIIUH.

B mporpamMe 1o ¢usuke cucreMa YYEHHYECKOro SKCIIEpUMEHTa, J1ab0opaToOpHBIX paboT u
NPaKTUKyMa TPEACTaBICHA €IUHBIM IepedHeM. BpIOOp TeMaTHKU Ui 3TUX BHUJAOB YUYECHHUECKUX
MPAKTUYECKUX paboT OCYIIECTBISETCS YYaCTHUKAMHU OO0pa30BaTEIbHOrO Ipoliecca HCXOAd U3
0COOEHHOCTEHN MOYPOYHOTO TUIAHUPOBAHMS M OCHalIeHUs kKabuHeTa ¢usuku. [Ipu sToM obecneunBaeTcs
OBJIaJIcHHE OOYYaIOIIMMUCA YMEHUSMHU MPOBOAUTH MPSMbIE U KOCBEHHBIE HW3MEpPEHUs, HCCIEeIOBaHUS
3aBHUCUMOCTEH (PU3NUECKUX BEITMYMH U MTOCTAHOBKY OMBITOB IO MTPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

Bonbmioe BHMUMaHWE yAENsSeTCs PEUICHUIO PAcYETHBIX M KayeCTBEHHBIX 3aaad. [lpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 3aJla4Ml C SBHO 33/IaHHOI M HESBHO 33J]aHHON (PU3NYECKOM
MO/JIEINIBIO, TIO3BOJISIOIINE MPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszena
Kypca, Tak M HWHTErpUpys NPUMEHEHHWE 3HAaHMM M3 pa3HbIX pa3fenoB. /s KauecTBEHHBIX 3ajay
NPUOPUTETOM SIBISIOTCS 3a/laHUS Ha OOBSICHEHHE/TIpeICKa3aHue MPOTEKaHWs (PU3MUECKUX SIBICHUH H
MIPOLIECCOB B OKPYXAIOMIEH *KU3HU, TpeOyrole BpIOOpa (GU3NYECKON MOAETH ISl CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepHalbHO-TEXHUYECKOMY O00ECIeYeHUIO
yaeOHOro mporecca Kypc pu3uku yriyOJaEHHOrO YpPOBHS Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs
JNOJKEH M3ydaThCs B YCIOBHSAX MpeaMeTHOro kabunHera. B kabunere ¢Qu3uku [IOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpYIOBaHME Ui BBIOJHEHHS YKa3aHHBIX B IMporpamMme 1o (usmke
YUEHUYECKUX OIBITOB, J1a0OpaTOPHBIX pabOoT M paboOT MpaKTUKyMa, a TaKkKe JIEeMOHCTPAIlMOHHOE
obopyoBaHue.

JlemoHcTpanoHHoe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM MHHHMAIBHOU
JIOCTAaTOYHOCTH W OO0ECNEeUMBACT TOCTAHOBKY IEPEYHCICHHBIX B IMPOrpamMMe IO (PU3HKE KITFOUYEBBIX
JNEeMOHCTpallMid A7l MCCIEJOBAaHUS M3y4aeMbIX SIBJIEHHUH M  TPOLECCOB, OSMIUPUYECKUX U
(GyHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00OpyIOBaHHE NJsl YYEHHYECKUX IPaKTHUUECKUX paboT (opMmupyercs B BuUe
TEMATUYECKUX KOMIUJIEKTOB M 00ECHeunBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCH.
TemaTnueckue KOMILJIEKTHI J1a00paTOpPHOTro 000PYIOBaHMS JODKHBI OBITh MOCTPOEHBI HA KOMITJIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M MU(POBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

HEJIN U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU LIENSIMU U3Y4YeHUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

dbopMupOBaHHE HHTEpeca W CTpeMJIeHUS OOydaloluXcsl K HAay4YHOMY H3YYEHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEICTaBICHUH O HAyYHOM METO/€ MO3HaHUA U (OpMHpOBaHHE HCCIIEI0BATEIHCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

dbopMupOBaHUE YMEHHUIN OOBSICHITH SIBICHUS C HUCIOJB30BaHUEM (DU3MUECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHUE MpPEICTaBICHUH O posiud (U3UKU A7 PA3BUTHS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHi;

pa3BUTHE MPEJCTaBICHUA O BO3MOXHBIX chepax Oynymied mpodeccnoHalbHON NeaTeabHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOJATOTOBKA K AaJbHEHIIIeMy 00y4EeHHUIO B 3TOM HAIPaBJICHUU.

JlocTikeHne 3THX 1ellell 00ecreunBaeTCsl pelleHueM CIeAYIOINX 3a/1a4 B MPOLECcce W3Yy4eHUs
Kypca (pU3HKH Ha ypOBHE CPEHEro 00IIero 0Opa3oBaHUs:



puoOpeTEeHNnEe CUCTEMBbI 3HAHHK 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKIIIOUAsi MEXaHUKY, MOJEKYISIpHYIO (DHU3UKY, SICKTPOAMHAMHKY, KBAHTOBYIO (H3UKY H DSJIEMEHTHI
acTpopu3uKu;

(dhopMUPOBaHNE YMEHUI IPUMEHITH TEOPETUUCCKUE 3HAHUS JJIs1 00BICHEHUST (U3HUECKUX SIBJICHUN
B IIPUPOJIC U JIJIs IPUHATHUS MPAKTHYECKUX PEIICHHUI B TIOBCEAHEBHOM KHU3HH,

OCBOCHHE CIIOCOOOB PELICHUs Pa3IMYHBIX 33714 C SBHO 33JaHHOW (PU3MUYECKOW MOJENbIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO37aHne (PU3NICCKON MOJIEIH, aJICKBATHOW YCIOBHSM 33JauH, B
TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB W MPHUHIMUIOB JCHCTBUS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH  CaMOCTOSITEILHOTO  IUIAHUPOBAaHUS ¥ MPOBEACHUS  (PUINICCKUX
AKCIEPUMEHTOB, aHAIM3a U MHTEPIPETAUH WHPOPMALIUH, ONPEIEICHUSI TOCTOBEPHOCTH MOIYyYCHHOTO
pe3ynbTara;

CO3/IaHUE YyCJIOBUW JUIS Pa3BUTHUS YMCHHH TPOCKTHO-HCCIICIOBATEIBCKON, TBOPYECKOM
NESITEIIbHOCTH;

pa3BUTHE UHTEpeca K chepaM npodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON C (PU3HKOH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B coorserctBun ¢ tpedoBanusiMu PI'OC COO yrioyOnéHHBI YpOBEeHb M3Y4EHHUs Y4eOHOIo
npeamera «®Pu3uMKa» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS BBIOMpaeTcs OOydYarOIMIMMUCH,
IUTAHUPYIOIMMU TPOAOKEHNE 00pa30BaHMsl 10 CIIEUATBLHOCTAM (DPU3HKO-TEXHUUECKOTro IpOohuIIs.

Ha w3yuenme ¢wmsuku (yrryOI€HHBI ypOBEHb) HA ypPOBHE CpPEIHEro o0OIero oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Hepenmto), B 11 kimacce — 170 gacoB (5 yacos B
HEJICTTIO).



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 KJIACC
Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBI.
Oum3uka — QyHAaMEHTaTbHAs Hayka o mpupojae. HayuHelii MeTox TO3HAHUS W METOJBI

uccleoBaHus PU3NYECKUX SBIICHUM.

DKCTIepUMEHT M TeOpHs B TIPOIECCE MO3HAHUS IPpUpoibl. Habmonenne u SKCIepuMeHT B pu3uKe.

CrniocoObl n3MepeHus: PU3NUECKUX BEIUYUH (QHAIOTOBbIE U IU(PPOBbIE U3MEPHUTENbHbIE TPUOOPEI,
KOMITbIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuil Gpu3ndecKkux BeIU4UH (a0COIIOTHAS. U OTHOCUTENIBbHAS).

MonenupoBanue (HU3MUECKUX SBICHUI U MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE
TEJ0, UealIbHAs KUIKOCTh, UJICATIbHBIN ra3, TOUeUHbIN 3apsaa). ['unoreza. ®U3nyecKkuil 3aK0H, TPAHULIBI
€ro NpuMeHuMocTu. duznyeckas Teopus.

Posib 1 MecTo Qu3uku B pOpMHUPOBAHUH COBPEMEHHON HAayYHOW KapTHUHBI MHUpPA, B MPAKTHYECKOM
JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

N3mepenne cuiibl TOKa U HANPSHKEHUS. B LEMU MOCTOSTHHOTO TOKA IMPU MOMOILM AHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HU(POBOIl nabopaTtopueit nmo ¢usuke. [Ipumepsl n3MepeHus: GU3NIECKUX BETUUHH
MIPU TIOMOIIY KOMITBIOTEPHBIX JTaTUYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunematuka.

Mexanuyeckoe aBuxeHrue. OTHOCUTEIbHOCTh MEXaHUUECKOT0 ABMKeHUsA. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a9u MEXaHUKH.

Panuyc-BekTop MaTepuasbHON TOUKH, €r0 MPOEKIIMU Ha OCU CUCTEMBI KOOpauHaT. TpaekTopus.

[lepemernienue, CKOPOCTh (CPEeaHsISl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaTbHOM
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpAHHAT. CII0XKEHNE IEPEMEIICHHI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE TNPSIMOJIMHEMHOE [BIJKEHHME. 3aBHCHUMOCTh KOOPJWHAT,
CKOPOCTH, YCKOPEHUS ¥ MMYyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX Irpaduku.

CBobomHoe mazieHue. Y CKOpeHre CBOOOIHOTO MajieHus. [[BrkeHune Tena, OpOIIeHHOTO MO YoM
K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHUSI MaTEPUAIIbHOW TOUYKU OT BPEMEHH M HUX
rpaduxmu.

KpuBonuneiinoe paBuxkeHue. JIBUKEHHME MaTepUalbHOM TOYKM MO OKPYKHOCTU. YTIIOBas H
nuHenHas ckopocTh. [lepron u yactora obpamienus. LlenTpocTtpemMurensHoe (HOpMaabHOE), KacaTeIbHOE
(TaHTeHIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepUaTbHON TOUKH.

TexHU4YecKne YCTpPOMCTBA M TEXHOJOTUYECKHE IMPOIECChl: CIUIOMETP, JBH)KCHHE CHapSIOB,
[ENHbIe, IeCTepEHYAThIC U peMEHHBIC TIepeIaur, CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMATHUYECKUX XapaKTEPUCTUK JIBUKEHHUS.

CrocoOBl UCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeneasHoro nepexoia 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHH C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpomeHHOTo MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUA, CKOPOCTEN IBUIKEHUSI OJTHOTO M TOTO K€ Tela B Pa3HbIX CUCTEMaxX
OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHre yCKOpEeHMs IpU INPSMOIMHEHHOM DPAaBHOYCKOPEHHOM JBWJKCHMM I10 HAKJIOHHOM
IIJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBH)KCHHUH.

W3mepenue yCcKOpeHHsT CBOOOJHOTO TMaaeHHs (PEKOMEHIOBAaHO UCIIOIb30BaHUE IU(PPOBOH
1abopaTopun).

W3yueHne MABWKEHHS Tela, OpOIIEHHOTO TOpPU3OHTaIbHO. [IpoBepka THIOTE3BI O TPSAMOU
IIPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXKy JAJIBHOCTBIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3ydeHne ABMKEHUS TeNa 110 OKPYKHOCTH € IOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NepHOAA 0OpaLeHHss KOHUYECKOI0 MasiTHUKA OT €ro apaMeTpoB.

Tema 2. lunamuka.

IlepBbiii 3axkoH HeroTona. MHepumanbHble cucTeMbl OTCYETa. [IpMHIMIT OTHOCUTENBHOCTH
[Nanunes. HemnepuuanbHble cucTeMbl OTCUETA (OIIpeIesIeHUE, IPUMEPBI).

Macca tena. Cwia. [lpuHnun cynepno3unmu cui.

BTtopoii 3akon HeroToHa 117151 MaTepraibHON TOYKH.

Tperuii 3akoH Hp0TOHA [U1s1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. JKBUBAJICHTHOCTh I'PAaBUTALlMOHHON 1 MHEPTHOW MacCCBhI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOPEHHMSI CBOOOJHOIO MaJieHUs OT BBICOTHI HaJ IOBEPXHOCTBIO
IUTaHEeTHl U OT reorpaduueckoil mMupoThl. [[BHkeHHe HeOECHBIX Tel U MX CIYyTHUKOB. 3akoHbl Keriepa.
[IepBas kocMu4eckast CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec tena, I1BHXKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cwiia TpeHHUS CKOJIBKECHUS W CWiIa TpeHHs Mokos. Koaddumuent
TpeHust. Cria CONpOTHUBIICHUS NPU JIBUKEHUU TeNa B )KUJKOCTH WM Tas3e, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIBHOTO JIBH)KEHUS.

[Hasnenue. I'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue yCTpOHCTBA U TEXHOJOTMYECKHE  IPOLIECCHI:  MOAIIMIHUKU, JIBUKEHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS TeJ B UHEPLUAIBHBIX M HEMHEPIIMAIbHBIX CUCTEMAaX OTCUETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX LHMIMHAPOB WM LIAPOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIIBHO
HEMHEPLUUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHHUE paBHOJAEHCTBYIOIIEH ITPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BENCHUEM MAacChl Tejla Ha €ro
YCKOpPEHUE B MHEPIIUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUSA TEIL.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena nmpu yckopeHHOM NOAbEME U NaICHUU.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepeHne paBHOIEHCTBYIOIIECH CHIT TP IBH)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumoTe3sl 0 HE3ABUCUMOCTH BPEMEHM JBM)KEHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH Ha
3a/laHHOE PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00paslie, OT
ux neopMarum.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JNErkuii OJI0K.

W3mepenune kodduiimenta TpeHus 1Mo BEIMYHUHE yrIIOBOTro koddduitnenta 3aBucumoctu Fmp(N).

HccnenoBanue IBMKEHUS OpycKa MO HAKIOHHOM IUIOCKOCTH C HEPEMEHHBIM KO3 (UIIMEHTOM
TPECHHUSL.

W3ydeHne ABUKEHUSI TPy3a HA Baly C TPEHUEM.



Tema 3. CtaTuka TBEPAOIro Tejia.

AbcomotHo TBEPOE Teno. [locTynarenbHoe M BpamaTeabHOe IBHKEHUE TBEPAOTO Tena. MoMeHT
CHJIBI OTHOCHUTENIBHO Ocu BpaiueHus. Ilneuo cuiel. CiiokeHHe cuil, NPUIOKEHHBIX K TBEPIOMY TEIy.
LlenTp TsKECTH TENA.

VYcnoBus paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3TnIHOe pABHOBECHE.

TexHHYECKHME YCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHIUTEWH, CTPOUTENBbHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMIA/(b OIIOPHI.

Tema 4. 3ak0oHBI COXpaHEeHHS B MEXaHHMKe.

MMirynsC MaTepUalbHOM TOYKH, CHUCTEMBI MAaTEpUAIbHBIX TOYeK. LleHTp wmacc cucremsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBHKEHUH LIEHTpa Macc.

VMITynbC CHIIBI 1 M”3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT umnysiabca MarepualbHON TOukH. [IpencraBieHre 0 COXpaHEHMHM MOMEHTAa MMIIYJIbCA B
LEHTPAJIbHBIX MOJIAX.

PaGoTa cunbl Ha MaJoOM M Ha KOHEYHOM InepemenieHuH. ['papuyeckoe npeacraBieHue paboOThI
CHJIBL.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi MatepuanbHON TOUKH. Teopema 00 M3MEHEHMHM KMHETHYECKOH 3HEpPruu
MaTepUaJIbHOU TOYKHU.

IToTeHumanpHple 1 HENOTEHIMAIBbHbIE CUIIbL. [loTeHnmManbHas sHeprus. [loTeHnmanbHas >Heprus
ynpyro nehopMUpOBaHHON NpykuHbl. [loTeHIManbHas SHeprus Tena B OJHOPOJHOM I'PaBUTALIMOHHOM
nosie. [ToreHnmanbHast 3HEPrusl Tejla B TPAaBUTALMIOHHOM I10JI€ OJIHOPOAHOTIO 1Iapa (BHYTPU U BHE I1apa).
Bropas kocMuueckas CKOpoCTb. TpeThss KOCMUYECKAst CKOPOCTD.

CBs13b pabOThI HEMTOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKON IHEPTHH CUCTEMBI TeJl. 3aKOH
COXpaHEHUs MEXaHUYECKOU DHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM Uil UACAIBHOW JKUIKOCTH Kak CIEICTBHE 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU.

TexHudeckue yYCTPOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: JBUKEHHME DPAKET, BOJOMET, KOIED,
NPYKUHHBIN MUCTOJIET, TUPOCKOI, GUTYpPHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

N3mepeHrie MOITHOCTH CHUJIBI.

V3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHbIE npeBpalleHNnss KUHETUYECKON U MTOTEHIMAIbHOW SHEPIHUM MPU JIEUCTBUU HA TEJIO CHUJIbI
TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Ipyu CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKyMm.

H3MepeHune UMITyJIbca Tena o TOPMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.



HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KHHETUYECKOM YHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM SHEPTUU IPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS P IBUKCHUU TeJa MO0 HAKJIOHHON TIOCKOCTH.

Paszgea 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. OcHOBBI MOJIEKYJISPHO-KHHETHYECKON TeOpUH.

OCHOBHBIE TIOJIOKEHHS MOJIEKYIsIpHO-KHHeTH4Yeckoi Teopuu (MKT), ux ombiTHOe 000CHOBaHUE.
Huddysusa. BpoyHOBckoe aBmkeHHe. XapakTep IBMKCHUS M B3aUMOJICHCTBUS YacTUI[ BEUIECTBA.
Mogenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Moaenel. Macca u pazmepsl Mosiekys (atomoB). KonmnuecTBo BemecTBa. [locrossHaass ABoraspo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ usmepenust. [llkana remnepatyp Llenscus.

Mopenp uaeanbHOro raza B MOJICKYJISIPHO-KMHETHYECKOM TEOPHM: YaCTULBl ras3a JIBHXKYTCS
XaO0TUYECKU U HE B3aUMOJEHCTBYIOT JPYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Kmaneiipona. AOcontoTHas TemmepaTypa (IIKana
temneparyp KenbBuna). 3akon [lanbrona. M3ompoiecchl B UA€aIbHOM raze ¢ MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduyeckoe mnpeacraBieHe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

CBs3p MeXAy JaBICHUEM M CpEAHEW KUHETHMYECKON HHEprueil MoCTyNnaTreabHOro TEMJIOBOIO
JIBUKEHHUSI MOJIEKYJ MJICATbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJEKYISIPHO-KHUHETHYECKOH TEOpHH
HJICaJTbHOTO Ta3a).

CBsi3p aOCONIOTHOM TeMIlepaTypbl TEPMOJAMHAMUYECKON CHCTEMBI CO CpelHed KHHETUYEeCKOM
DHEPTUEH MOCTYMATEIBHOIO TEIJIOBOTO ABUKECHUS €€ YaCTHIL.

TexHUYECKHUE YCTPONCTBA M TEXHOJOTMYECKHE MPOLECChl: TEPMOMETpP, OapoMeTp, MOTy4YeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsSI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Buneoponuk ¢ 3anucbio pealbHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyzus xxuakoctet.

Monens onbita IlTepHa.

[TputsxeHue MOJIEKYII.

Mopenu KpUCTAUTINYECKUX PEIETOK.

HaGnronenue u uccnegoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBJICHHUS TEIJIOBOIO paBHOBECHUS IIPU TEMJIO0OMEHE MeX 1y ropsiuent
Y XOJIOJHOM BOJOM.

N3yueHne  HM30TEPMUYECKOro  mporecca  (PEeKOMEHIOBAaHO  HUCHOJb30BaHHE  LUGPPOBOH
nabopaTopun).

W3yuyenue n30X0pHOro Impolecca.

N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoaunamuxka. TensioBbie MAIIMHBI.

Tepmonunamuueckas (TJl) cucrema. 3anaHue BHEHIHMX YCIOBHM JJIsi TEPMOJMHAMUYECKOU
cucreMbl. BHelIHe U BHYTpeHHHE nlapaMmeTpshl. [lapameTpsl TepMOAMHAMUYECKON CUCTEMBI KaK CPEJIHHE
3HAQYECHMS BEIMYMH, OIIUCBHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepMonuHaMuku. CaMOINpoOU3BOJIbHAS —peJIaKcallds TEepMOJNHAMUYECKOU
CHUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uaeanbHOro raza B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHUW: ypaBHeHUE MeHjeneeBa—
Kunaneiipona u BblpakeHHE U1l BHYTPEHHEH SHEpruu. YCIIOBUS INPUMEHUMOCTH 3TOM MOJENN: HU3Kas
KOHLIGHTpalUsl 4acTHl], BBICOKHE TeMIlepaTypbl. BeipakeHne 1uisi BHYTPEHHEHW SHEPrUU OJHOATOMHOTO
UJEAIBHOTO rasa.

KBazucrarnueckue 1 HECTATHUECKHUE MPOLECCHI.



DneMeHTapHas paboTa B TepMoJIWHaMHKe. Beraucienue paboTel mo rpaduky mporecca Ha pV-
JIuarpaMme.

Temonepenaya kak cnocod U3MEHEHHs] BHYTPEHHEW SHEPTrUU TEPMOJMHAMUYECKONW CHCTEMBI 0e3
coBepuieHust paboTbl. KOHBEKIHS, TEMIONPOBOAHOCTD, H3IIyUCHHE.

KonuyectBo Tennorel. Tenmno€MKOCTh Tena. YaenbHas U MOJIApHAs TEIUIOEMKOCTH BELIECTBA.
VpaBHenue Mailepa. YaenbHas TEIUIOTa CrOpaHWs TOIUIMBA. Pacu€r KoyMyecTBa TEIUIOTHI IpU
teronepenade. [lonstue 06 agradbaTHOM Mpoliecce.

[TepBbIii 3ak0H TepMOaUHAMUKH. BHYyTpeHHss sHeprus. KonnuecTBo TemioTsl U paboTa Kak Mepsl
M3MEHEHUS1 BHYTPEHHEN SHEPrUu TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEepMOJMHAMHUKHU I PaBHOBECHBIX IPOLIECCOB: 4YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMHYECKOW CHCTEMBl IPOXOJUT €IWHCTBEHHAas ajauabaTta. AOcotoTHas
TeMIlepaTypa.

Bropoii 3aKk0H TepMOJUHAMUKU JI1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh TEIJIOTY
or Oonee XxojogHoro Teina K Oojee Harperomy 0e3 kommencanuu (Kmaysuyc). HeoOGparumocTsb
IPUPOJIHBIX IIPOLIECCOB.

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTMYECKUE AaCHEeKThl HCIOJIb30BaHUS TEIUIOBBIX JBUrateneil. TemnoBoe 3arpsi3HEHUE
OKPYKarOILEH Cpebl.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHME MPOLECCHl: XOJIOAWIbHHUK, KOHIMUIMOHED,
JM3EIBHBIA M KapOIOpaTOpHBINA JBUTATENH, TapoBas TypOMHA, MONyYE€HUE CBEPXHH3KUX TEMIIEPATYD,
YTWIM3ALUs  «TEIJIOBBIX»  OTXOJOB C  HCIOJB30BAaHMEM  TEIUIOBOIO  Hacoca,  yTWIW3alus
OMOOPTaHUYECKOTO TOILIMBA IS BEIPAOOTKH «TETIJIOBOI» M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHyeCcKOM pacIlIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHHE YIEIBHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro npoiecca.

KoMnbrorepHble MOAENH TETIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue mnpoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHoro mporecca.

W3ydeHne B3aUMOCBSI3U SHEPTUU MEXMOJIEKYISIPHOTO B3aUMOJECUCTBUS U TEMIIEPATypbl KUIICHUS
JKUJIKOCTEMN.

Tema 3. ArperatHbie cOCTOSIHUA BellecTBa. Ma3oBbie epexobl.

[TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KuneHue. Y ieNbHas TeIioTa napooopa3oBaHusl.

HacrpieHHsle W HeHacbllleHHblE Mapbl. KauecTBeHHass 3aBUCHMOCTb IJIOTHOCTH M JaBJICHUS
HACBIIIEHHOTO TIapa OT TEMIIEPATyphl, X HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa. 3aBHCUMOCTh
TEeMITepaTyphbl KATICHHS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAYXKHOCTb.

Teépnoe Tteno. Kpucrammuyeckue u amopdHble Tena. AHHM30TPOIHUS CBOMCTB KPHUCTAJUIOB.
[TnaBnenue u KpucTauM3alus. Y aenbHas TeruioTa miasieHus. CyonuMarius.

Hedpopmarnuu tBEporo Tena. Pactsbkenue u cxkarue. Capur. Moayns FOnra. Ilpegen ynpyrux
nedopMmaruii.

TennoBoe pacmupeHue XKUIAKOCTEH W TBEPIABIX Tel, O0BEMHOE M JIMHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHMI YaCTHUI[ BEIIECTBA KaK MPHUYMHA TEIJIOBOTO PACHIMPEHUs Tell (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrUM B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIUIOBOTO OalaHca.



[ToBepxHocTHOE HaTsbKeHUE. KoadduimeHT noBepXHOCTHOTO HaTsbKeHUs. KanuisipHele siBiIeHUS.
JlaBnenue nox HCKpUBIIEHHON TOBEPXHOCTHIO kUIKOCTH. Popmyna Jlamaca.

TexHu4eckne ycTpoilCTBa M TEXHOJOTMYECKHME IPOLECCHI: KUAKWE KPUCTAUIbl, COBPEMEHHBIE
MaTepHUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue nmpu nOHUKEHHOM JIaBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH IJIEHKAMHU.

CmauuBanue.

Kanwsipusie sABieHus.

Mogenu HEHBIOTOHOBCKOU JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmanmii.

HaGuronenne Maibix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMUKyMm.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenne yaenbHOM TEIOTHI IJIaBJIEHUS JIbJA.

W3yyeHue CBOMCTB HACBIIICHHBIX IIaPOB.

H3mepeHne abCoMOTHOM BIaXKHOCTH BO3AyXa U OILIEHKA MAcChl MapOB B IOMEIICHUU.

W3mepenne ko3 umreHTa moBepXHOCTHOTO HATSHKSHHUS.

N3mepenne moayinsa FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliiii pe3nHOBOTO 00pa3iia OT MPHJIOKEHHOHN K HEMY CHJIBI.

Pa3nen 4. diekTpoamHaMuka.

Tema 1. DaexkTpuyeckoe noJe.

OnexTpu3anus TeJl U €€ MPOSIBICHUA. DJIEKTPUUECKUN 3apsn. J[Ba BUAa 3JIEKTPUUECKUX 3apsIOB.
[IpoBOAHMKY, IUANEKTPUKH M MOJYNPOBOJHUKH. ODJIEMEHTApHBIM 3JIEKTpUYECKUI 3apsn. 3aKkoH
COXPaHEHHUs IJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hampsok€aHocTs anexktpuueckoro mosisd. [IpoGHsii 3apsaa. JInHuN HanpsKEHHOCTH 3JIEKTPHUUECKOTO
nosisi. OMHOPOJHOE DIIEKTPUUECKOE TIOJIE.

IloTeHIManbHOCTh  BJIEKTPOCTATHYECKOTO TOJIA. Pa3sHOCTP MOTEHIMATIOB W HaIPSIKEHUE.
[loTenumanpHas 3HEprus 3apsja B MIEKTPOCTATUYECKOM Mosie. [loTeHnman 31eKTpocTaTHYeCcKOro Mois.
CBs3p HanpsHKEHHOCTU TMOJIE M Pa3HOCTH NOTEHUHUANOB JJsl 3JEKTPOCTAaTHUECKOro moist (Kak
OJIHOPOAHOTI0, TAK U HEOJHOPOAHOI0).

[TpuHIUIT CynepIIO3UIINY SJIEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [lone paBHOMEPHO 3apsHKEHHOTO
nmo oOwéMy mmapa. Ilonme paBHOMEpPHO 3apsHKEHHOW OECKOHEUHOW TuIockocTH. KapTwHbl JTUHUN
HaMpsKEHHOCTH 3TUX MOJIEH U HKBUMOTEHIIMAJIBHBIX TTOBEPXHOCTEM.

IIpOoBOTHHUKY B JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEKTpUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaEMOCTh BEIIECTBA.

Konpaencarop. 91eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHJIEHCATOPA.

[TapaytenpHOE coequHEHNE KOHIeHCaTopoB. [locnenoBarenbHoe COEIMHEHUE KOHIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBuKeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHuueckue yCTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AIEKTPOCKOI,  AIIEKTPOMETP,
3IIEKTPOCTATUYECKasl 3aIlINTa, 3a3eMIICHHE JIEKTPONpUOOPOB, KOHEHCAaTOpHl, reHepaTop Ban ne I'paada.
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Hemoncmpayuu.

YCTpOUCTBO U IPUHLUII JEHCTBUA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

IIpOBOIHUKY B DIIEKTPUYECKOM I10JIE.

DJIeKTpOCTaTUYECKas 3allMTA.

YCTpoicTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IA [UIACTUH, PACCTOSHUS MEXY
HUMH U JUBJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO KOHAEHCATOPA.

3apska 1 pa3psiika KOHIEHCATOpa 4Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

HabGnronenne mnpeBpallleHuss SHEPTUM  3apsDKEHHOTO KOHJEHCATOpa B SHEPrui0  M3IY4YEHUS
CBETOAMO/IA.

W3yuyenue npoTekaHus TOKa B LENH, COAEPIKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHLMATIOB (HANPSDKEHUS) MPU TOCIEAOBATEIBHOM COCIUHEHHUH
KOH/ICHCAaTOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. IlocTOSIHHBIN 3J1IeKTPUYECKHUI TOK.

Cuita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus cyliecTBOBaHUS TOCTOSHHOTO 3JIEKTpUYecKoro Toka. Mcrounuku Toka. Hanpsixenue U u
SACE.

3akon OMa a1 yyacTKa LemnH.

DNEKTPUYECKOE CONPOTUBIEHHUE. 3aBUCUMOCTD CONPOTHUBIIEHUS OJHOPOJHOTO IMPOBOJHUKA OT €ro
JUIMHBI U IJIOIIAU TIONIEPEYHOr0 CEYECHHUS. Y IETIbHOE CONTPOTUBIIEHUE BELIECTBA.

IlocnenoBarenpHOEe,  MapajlIebHOE,  CMEIIAHHOE  COEAMHEHUE  IMPOBOJHHUKOB.  Pacyér
pa3BeTBIEHHBIX AeKkTpudeckux menei. [Ipasmna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernnoBas MOIHOCTG, BbIIEIAEMAas HA PE3UCTOPE.

OJC u BHyTpeHHee COMPOTHBICHHWE MCTOYHHMKA TOKa. 3akoH Oma ais MONMHOW (3aMKHYTOM)
JJIEKTPUYECKOM 1lenu. MOIHOCTh UCTOYHMKA TOKA. KOpoTKOe 3aMbIKaHueE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETUHK DJIEKTPUUECKOU DHEPTUH.

Hemoncmpayuu.

W3mepenne CUiIbl TOKa U HANIPSKEHUSL.

HccenenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HANPSDKEHUS U1 PE3UCTOpA, JAMITbl HaKaJIMBaHUS U
CBETOAMO/IA.

3aBUCUMOCTbH CONPOTHUBIICHUS LWJINHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMAIN MTONEPEYHOTO
CEYCHMS U MaTepUaa.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS ITPU IOCTOSHHOM HaIPSIKEHUU.

ITpsimoe m3mepenne OJIC. KopoTkoe 3amblkaHME TajlbBaHUYECKOTO JJIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bI coeMHEHHs UCTOYHUKOB Toka, DJ[C Gatapeii.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEX/TY TOJIFOCAMU MCTOYHHKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccenenoBanue CMEIIAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBICHUS IIPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS IS JJaMITbl HAKAJIUBAHUS.
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VYBenuueHue mpejena u3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumoctd OJIC rambBaHHYECKOrO 3JIEMEHTAa OT BPEMEHHM IPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJII0CAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.

HccnenoBaHue 3aBUCMMOCTH IOJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxku B pa3jIM4YHBIX Cpeaax.

OnekTpuueckas IMPOBOJUMOCTb pPAa3IMUHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUSI METAIIIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonnynpoBoHuku. CoOCTBEHHAs: U NPUMECHAs IPOBOJUMOCTD IOJIYIPOBOJHUKOB. CBoiicTBa P—N-
nepexoja. [loaynpoBogHKOBbIE TPUOOPHI.

DJIEKTPUUECKUI TOK B AJIEKTPOJUTAX. DIEKTPOIUTUYECKAS JUCCOLMAIUS. DIIEKTPOIU3. 3aKOHBI
®Dapages 1715 IEKTPOIU3A.

DneKkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psl. Paznuunble TUIIBI
CaMOCTOSITENLHOTO pa3psna. Monuus. [1na3ma.

TexHuuyeckue ycTpOHCTBAa M INMPAKTUYECKOE MPUMEHEHME: ra3opas3psIHbIE JaMIlbl, 3JEKTPOHHO-
JTy4eBasi TpyOKa, MoTympOBOAHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, POTOANO/, CBETOINO/, TalIbBAaHUKA,
paduHUPOBAaHNE ME/IU, BbIIJIABKA AJIFOMUHUS, JIEKTPOHHAs MUKPOCKOIIHS.

JlemoHcTpanuu.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3NIEKTPOIUTOB.

3akoHsbl 3nexTpoaunza dapazes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

YyeHnueckui SKCIIEpUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

HabGnronenue anexTponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanye 3aBUCMMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4ecKU NPAKTUKYM.

CnocoObl  u3MepeHHst (U3NYECKUX BEIMYMH C HCIOJIb30BAHMEM aHAJOrOBBIX U LU(MPOBBIX
U3MEPUTENIbHBIX NMPHUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEJbHBIE
MOTPENIHOCTH U3MEpeHU Ppu3ndyeckux BeaudynH. OneHKa TpaHul] OrpenIHOCTe .

[IpoBeneHe KOCBEHHBIX W3MEPEHUH, MHCCIEIOBaHUI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYHH,
IpOBEpPKa MPEIOKEHHBIX TUMOTe3 (BBIOOp U3 paboT, OMHCAHHBIX B TEMaTHYECKHX paslenax
«YYeHNYEeCKUI IKCIIEPUMEHT, J1TAOOpaTOPHBIE pabOTHI, TPAKTHUKYM).

MexnpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyonaéHHoro ypoBHsS B 10 kiacce OCyIIECTBISETCS € y4€TOM
COJIEpKaTENIbHBIX MEXIIPEJAMETHBIX CBSI3eH C KypcamMH MaTeMaTHKH, OWOJIOTMH, XUMHUH, Teorpaduu u
TE€XHOJIOTHH.

Mesicnpeomemnvle nousimus,, C6A3aHHble C U3YUEHUEM MEMOO08 HAYYHO20 NO3HAHUA: SIBIICHUE,
HAY4HbIM (akT, rumnore3a, (Qu3nueckas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHUE, HKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, MOJIENb, U3MEPEHNE, MOTPEIIHOCTH U3MEPEHUN, U3MEpUTENIbHbIE TPUOOPHI, U(poBas
nabopatopusi.

Mamemamuxa: pemieHue CUCTeMbl ypaBHeHUH. JIuHeiHas ¢yHKusa, nmapaboma, runepOona, ux
rpaduku u cBoiictBa. Tpuronomerpuueckue QyHKIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXK/1eCTBO. BEKTOPHI M MX MPOEKIMH HAa OCU KOOPAHMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: Mexanuyeckoe OBM)KEHUE B JKUBOM mpupoze, nuddysus, ocMoc, TEII000OMEH KHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsA3HEHHE OKPYKAIOIIEH Cpeibl, YTHIIN3alus OHOOPTraHUYECKOTrO TOIUIUBA IS
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BBIPAOOTKH «TEIJIOBOM» W AJIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSHKEHHUE W KAMWIUISPHBIC SBJICHHS B
IIPUPOJE, DJIEKTPUUECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, NOJIyYEHHE HAaHOMATEPHAJIOB, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, KMIKOCTEH W Ta30B, KHJIKHE
KPUCTaJUIbl, SJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AMCCOLMAIMS, TajbBaHUKa,
ANEKTPOHHAS MUKPOCKOIHA.

T'eoepagpus: BMTaXXHOCTH BO311yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeodOpa3oBaHUEe JBUKCHHM C UCIIOJIb30BAHUEM MEXAHH3MOB, YUET CYXOTO H JKUIKOTO
TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHIITEIHH, peméTrdaTbie KOHCTPYKIIMH ), UCIIOIb30BaHHE
3aKOHOB COXPAaHCHUS MEXaHUKH B TEXHHUKE (THPOCKOI, BOJOMET W APYTHE), JBUTATE]b BHYTPECHHETO
CI‘OpaHI/ISI, H&pOBaSI Typ61/1Ha, 6BITOBOI71 XOJIOOUJIBHUK, KOHI[I/IL[I/IOHep, TCXHOJIOTUH HOJIy‘-IeHI/ISI
COBPEMEHHBIX MaTepHajoB, B TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas
3alUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, MOJYIPOBOIHUKOBEIE MPUOOPHI,
rajilbBaHHKa.

11 KJIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. MaruuTHoe moJie.

B3anmoneicTBue MOCTOSHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHutHoe mnose. Bekrop
MarHuTHOW MHAYKIMU. [IprHIMN cynepno3uuuy MarHuTHBIX NoJIel. JIMHMY MarHUTHOW MHIYKLUU.

MaruutHoe 1osie NpoBOJHUKA C TOKOM (IPSMOro NMPOBOAHMKA, KATYLIKW U KPYrOBOTO BHUTKA).
OmneiT OpcTena.

Cuna Amnepa, e€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBiieHUE M MOAYJb. [IBUkKEHHE 3apsyKEHHOW 4YacTUIBl B OJHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

MarnuTtHoe nose B Bemectse. PeppoMarHeTHKH, Mapa- U THAMArHETUKH.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLIECCHI: NPUMEHEHUE INOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUraTeNlb IK0OU, yCKOPUTEIHU dJIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KapTuHa nvHUN WMHAYKIMM MarHUTHOTO MOJSL TOJOCOBOTO M IOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuToB.

KapTtrHa nMHMII MarHWTHOM MHIYKLUMH TOJS JUIMHHOIO NPSMOrO IMPOBOJHHMKA M 3aMKHYTOIO
KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopeicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmonenue nBrkeHHs My4yKa 3JeKTPOHOB B MArHUTHOM T10JIE.

[TpuHIMI OEHCTBUS 3JIEKTPOU3ZMEPUTENIBHOTO MPUOOpa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccenenoBanne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MArHATA HA PAMKY C TOKOM.

N3mepenue cunsl AMmepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OmnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DiIeKTPOMArHUTHAS MHAYKIMS.

SIBneHue 31eKTpOMarHuTHOM MHAYKIUH. [IoTok BekTopa MarHUTHOM MHAYKUUU. DC MHAYKIHH.
3aKOH 3JIeKTpoMarHuTHoOM nHayKuuu Papaznes. Buxpenoe anexkrpuueckoe noiie. Toku Dyko.

O/1C nHAyKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

NuayktrBHOCTh. KaTylllka MHIYKTUBHOCTH B LIETIHM IOCTOSIHHOTO TOKA. SIBIEHME CaMOWHIYKIIUH.
OJIC caMOMHAYKIIWH.
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DHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHUYecKne yCTPONUCTBA U TEXHOJIOTMYECKHE MPOLIECChl: MHIYKIIMOHHAS 11€4Yb, COJICHOU, 3aIl1Ta
OT JIEKTPU3ALMHU TEJN MIPU JIBUKEHUN B MATHUTHOM 110J1€ 3€MIIH.

Hemoncmpayuu.

Habumtonenune sBaeHMs 37€KTPOMAarHUTHON MHTYKIIUY.

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

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHUAEBON (MEHOW) TpyOe.

SIBieHre caMOMHIYKIUH.

Hccnenosanue 3aBucumocty J/1C caMOMHIYKIIMN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, PAKMUKYM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenre WHAYKIMA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBaHue siBICHUS CAMOUHTYKIUH.

COopka Mozienu 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Paznes 5. Kosiebanus u BoJIHBI.

Tema 1. Mexannueckue Koj1e0aHusl.

KonebarenbHas cucrema. CBOOOAHBIE KOIEOAHHUS.

['apmonnueckue koneOanus. KuHemaruueckoe M JUHAMHYECKOE OIMUCaHHE. DHEPreTUYECKOe
ONMCaHHWE (3aKOH COXpAaHEHUS MEXaHMYeCKOH »sHepruu). BpIBOJ JIMHAMHUYECKOIO  ONMCAHMUS
rapMOHMYECKHUX KOJIeOaHUI U3 X IHEPreTUYECKOTO U KHHEMATUYECKOTO OMUCAHUSI.

Ammumatyna u ¢aza konebanuid. CBs3b aMIUTUTYABI KOJNEOAHWH WCXOMHOW BEITHMYMHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[lepuon m wyacrtora konebGanuil. Ilepuox MayibIX CBOOOJIHBIX KOJEOAHWH MAaTEMaTUYECKOIO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHUH NPYKUHHOTO MasTHHUKA.

[TonsTre o 3aTyxaromux konedaHusx. Boinyxaennsie konebanus. Pesonanc. PezonancHast kpuast.
BnusiHue 3aTyxaHus Ha BUJI pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUsI.

TexHuuyeckue ycTponcTBa U TEXHOJIOTUYECKUE TIPOIIECCH: METPOHOM, Yachl, KA4eJi, My3bIKaJbHbIE
UHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNTbHOrO ABUKEHHMS.

Habmonenne He3aBUCHMOCTH MepHO/Ia MaJlbIX KoseOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamoluX KOJIeOAHWH M 3aBUCUMOCTH IepuojJia CBOOOAHBIX KojeOaHHH oOT
COTNPOTUBIICHUSI.

HccnenoBanue konebaHuii rpy3a Ha MAaCCUBHOM NPY>KUHE € 1ENbI0 (YOPMUPOBAHUS MTPEICTABICHUN
00 uaeanbHOM MOJeNU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KOJIeOaHUIX Ipy3a Ha MPY>KUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

N3mepenue nepuoaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0/Ie KoJieOaHUl Ha yIIpyrom MojBece.

W3yueHne IBMKEHUS] HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanne 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaIOMIMX KOJICOaHU.

HccnenoBanue BEIHYKIEHHBIX KOJICOaHUH.

Tema 2. D1eKTPOMArHUTHBIE KOJIeOAHMS.

KoneGarenbubiii  koHTyp. CBOOOIHBIE  AJIEKTPOMArHWTHBIE  KOjeOaHUS B HUACAJIHLHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTY/IBI 3apsifa KOHASHCATOpa C aMILIUTYAOM
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.
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3aKOH COXpaHEeHHsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarIinue IeKTPOMarHuTHbIC KoJieOaHus. BRIHYKIEHHBIE AJIIEKTPOMArHUTHBIC KOJIeOaHus.

[TepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJTHOE U JICUCTBYIOIEEC 3HAUCHUE CHUJIbI
TOKA ¥ HAMPSHKCHUSI IPU PA3TTUIHON popMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT BPEMEHHU.

CunycouJanbHbIN IepeMeHHBIH TOK. Pe3nctop, KoHaeHcaTop U KaTyllka UHAYKTUBHOCTH B IIETH
CHHYCOUJIAJILHOTO NIEPEMEHHOT0 ToKa. Pe3oHanc TokoB. Pe3oHaHC HanpshKeHUH.

Wneanwubiii Tpancopmatop. [IpousBoactso, nepenaya u notpediieHne 3EKTPUIECKON IHEPTHH.

DKOJIOTUYECKUE PHUCKH TP MPOU3BOACTBE 3jeKkTposHepruu. KynapTypa wucnosib3oBaHuUs
AJIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECChl: AJIEKTPUUYECKUI 3BOHOK, T€HEPaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepe iay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumyutorpaMMBbl AIEKTPOMArHUTHBIX KOJIEOaHHH.

['eHepaTop He3aTyXawIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37eKTPOMarHuTHOTO reHepaTopa.

BreiHyxaeHHbIE CHHYCOUIaTbHbIE KOJIeOaHusl.

Pesucrop, karymika MHIYKTUBHOCTUA U KOHJIEHCATOP B IIETH MIEPEMEHHOTO TOKA.

Pe3onanc mpu mocieqoBaTeIbHOM COCIUHEHUM PE3UCTOpa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOpA.

YCTpoiCTBO M IPUHLIUIT ACUCTBUS TpaHCcPopMaTopa.

Mogenb TUHUAN 3IEKTPOIIepEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCeI0BATENbHO COeIMHEHHBIE KOHIEHCATOP, KATYIIKY
U PE3UCTOP.

Habmroienue >meKkTpoMarHuTHOTO Pe30HAaHCA.

UccnenoBanue paboThl MICTOYHUKOB CBETA B LTI MEPEMEHHOTO TOKA.

Tema 3. MexaHu4ecKue u 3JIEKTPOMarHMTHbIC BOJTHBI.

MexaHnuyeckue BOJIHBI, YCIOBUSI MX pacmpocTtpaHeHus. [lomepednsle W MPOAOTBHBIE BOJHBIL.
[lepnon, ckOpOCTh pacmpocTpaHEHUs M JUiMHA BOJHBL. CBONCTBa MEXaHMUYECKMX BOJIH: OTpPaXKEHUE,
npenomiieHue, UHTeppepeHns U TUPpaKius.

3Byk. CxopocThb 3Byka. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPY>KAIOIIECH CPeIbI.

ONEKTPOMAarHUTHbIE BOJIHBL. YCIOBUSI M3JIy4€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpPUEHTAIIHS BEKTOPOB B DJIEKTPOMArHUTHOM BOJTHE.

CBolicTBa DIIEKTPOMATHUTHBIX BOJIH: OTpaKeHUE, MPEIOMIICHHE, MOsipru3anus, nHTepdepeHIms u
T paKus.

[Ikana 3meKTpoOMarHUTHBIX BOJH. [I[puMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBEI paINOCBA3U U TeNEBUICHUS. Pannomokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4ecKkne yCTpOWCTBA M TPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3BykoBas AHATHOCTUKA B TEXHHUKE U
MEUITIHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HaGnronenue oTpaxkeHus U IPETOMIICHUST MEXaHUIECKUX BOJTH.

Hab6nronenue natepdepeHnu u U pakiinid MeXaHUIeCKUX BOJIH.

15



AKYCTHYECKUI PE30HAHC.

CaoiicTBa ynpTpa3ByKa U €ro NpUMEHEHHE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KoJieOaHMil.

HccnenoBaHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH: OTPaK€HUE, IPEIOMIICHHE, NOJsSpU3alus,
nudpakiys, HHTEpPepeHIIHS.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuii sxkcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onruka.

[IpsamosnHENHOE PacIpOCTPAHEHHE CBETA B OJHOPOAHOM cpene. Jlyu cBera. ToUeUHBIN MCTOYHUK
CBeTa.

OtpaxeHue cBera. 3aKOHBI OTpaKeHUsi cBeTa. llocTpoeHue M300paKeHUI B TUIOCKOM 3epKale.
Cdepuueckue 3epkaina.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBETa. AOCONIOTHBIA MOKa3aTelb MPEIOMIICHHS.
OTHOCUTENBHBIA MOKa3aTeNnb HpesomiieHus. [1ocTosHCTBO 4acTOThI CBE€Ta M COOTHOUIEHUE JJIMH BOJH
IIPU [1EPEX0/I€ MOHOXPOMATHUECKOT0 CBETA Yepe3 IPaHUIly pasjiesa IByX ONTHUYECKUX CPE]l.

Xon nyueit B mpusme. ucnepcus ceera. CnoxHbIN cocTaB Oenoro cBera. LIBer.

ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroi IOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue u paccenBaroue JUH3bl. ToHkas muH3a. POKyCHOE PacCTOSTHUE M ONTUYECKAs CUila
TOHKOH JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PAcCTOSIHHS TOHKOW C(EpUYECKOH JIMH3BI OT €€ TreOMEeTpUuu U
OTHOCHUTEJIHOT'O [TOKAa3aTelisl PEIOMIICHHUS.

dopMyia TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xon Jyda, OpOLIEAUIEr0 JIMH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM ONTHYECKOH OCH.
[TocTpoenne n300paXkeHUI TOUKM M OTpe3Ka NpsMOM B COOMPAIOIIMX M pacCeMBAIOIIMX JIMH3aX U HX
CHUCTEMAX.

OnTuueckue npudopsl. Paspematomias cnocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTUKHU.

BonnoBas ontuka. MnaTtepdepennns cBera. KorepeHTHBIE HWCTOYHHKU. Y CJIOBHUS HAOIIOICHUS
MaKCHMyMOB M MHHHUMYMOB B HMHTE€P(QEPEHIIMOHHOW KapTUHE OT ABYX KOTE€PEHTHBIX HMCTOYHUKOB.
[Tpumeps! k1accuueckux MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus ceeta. Judpakinmonnas pemeérka. Y ciaoBre HaOMIOACHUS TIaBHBIX MAaKCUMyMOB MPH
NaJIeHU MOHOXPOMATHUECKOI0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHUuyeckue yCTpoiCTBa W TEXHOJIOTMYECKUE MPOIIECChl: OYKH, JyIa, Mepuckomn, (oToammapar,
MUKPOCKOII, MPOEKIIMOHHBINA ammapar, MPOCBETICHUE ONTHKH, BOJIOKOHHAs ONTHKA, IU(paKIMOHHAS
pemeéTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmntoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTYYKOB UYepe3 IIOCKONMAPAILIENbHYIO TUIACTUHY U TPU3MY.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.

Mopenu MEUKpOCKOMNa, TEIECKOIA.

Hab6nronenue natepdepeHinm crera.

HaOmronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue audpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Hab6nronenue nudpakiinOHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

Habmroienue nosisipuszanuu cBera.
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[TpuMeHeHne NOIIPONIOB Ul U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPaKmuKym.

H3mepeHnue nokasaress IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUA OT BEIIECTBA (Ha MPUMeEpE KUAKUX JIUH3).

N3mepenune poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paKeHNUs B CHCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONMYECKUX CUCTEM.

HaGnronenue nudpakuuu, vHTEpHEpEeHIUT U MOJISPU3ALIUHU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUAJICKTPHKA.

N3yuenne naTephEpeHIINN Ja3epPHOT0 N3TYYCHUS Ha BYX LIEIIAX.

HaGnronenue nucnepcuu.

Habmionenue u uccrnenoBanue quppakiinOHHOTO CIEKTPA.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3TydeHHs CBETOAMOAA TPHU OMOIIHU TU(PAKIIMOHHOHN PEIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEJIBLHOCTH.

I'paHnunBl  IPUMEHUMOCTH  KJIACCHMYECKOM MexaHuku. [locTymarsl cnenuanbHOM — TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM wuHTepBal. [IpeoOpazoBanusi JlopeHma. YciioBue NPUYUHHOCTH.
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JUTMHBI.

OHeprus v UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13bp MaccChl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIUs IOKOS.

TexHuuyeckue yCTpoiCcTBa U TEXHOJIOTHYECKHE MPOLECCHl: CIIyTHUKOBbIE IPUEMHUKH, YCKOPUTEIH
3apsHKEHHBIX YacTHL.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OnpeneneHue HMITyJbCca W HSHEPrMM PENATUBUCTCKMX 4vacTull (mo QortorpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. Kopnycky/isipHO-BOJIHOBO# XyaJM3M.

PaBHOBecHOE TeruloBOe M3JIyuyeHHE (M3IydeHHe aOCONIOTHO YEPHOTO Tena). 3aKOH CMEIICHUs
Buna. I'nnioresa [Iimanka o xBaHTax.

@DOTOHBI. DHEPTHsl U UMITYJIBC (POTOHA.

®oroaddexr. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexrta. YpaBHeHHEe DUHIITEHHA IS
doroaddekra. «KpacHas rpanuna» porosddexra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAIONIYI0 M aOCOIIOTHO
oTpakatolyto nosepxHocts). OnbrTsl I1. H. JleGenena.

BonnoBeie cBoiicTBa yacTtuil. Bomubr ne bpoiinsa. Jnuna BomHbl ae bpoitns u pasmepsr obmactu
JIOKaJIM3alMK JBIDKYIIEics yacTuibl. KoprnyckynsipHo-BOHOBON AyanusM. Judpakius 31eKTpOHOB Ha
KpHUCTaJIIax.

Criermnduka n3mepenuii B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE TMPOIECCH: CIEKTPOMETP, (OTORIEMEHT,
(doToaTUNK, TYHHEIbHBII MUKPOCKOI, COJTHEUHas 0aTapesi, CBETOUO/I.

Hemoncmpayuu.

®oTodheKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodpdexTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEILEHHOCTH.

CBeTOoauOI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

Hccnenosanne potopesucropa.

N3mepenne nmocrosinHo# [lmanka Ha ocHOBe uccnenoBanus porodddexra.
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HccnenoBanme 3aBUCHMOCTH CHITBI TOKA Y€pPE3 CBETOUO/ OT HAIIPSHKCHUSI.
Tema 2. dusnka aroma.
OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs aroma. [ itanerapHas moens atoma Pesepdopra.

[Tocrynarel bopa. M3nyuenue u moromenrne (OTOHOB MpH MEPEXOAe aromMa ¢ OJHOTO YPOBHS
SHEPruu Ha JPYToi.

Bunpel ciektpoB. CrieKTp ypoBHEH 3HEPIHH aToMa BOJOPO/a.
CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHuueckue ycTpolcTBa M TEXHOJOTUYECKUE IIPOLECCHI: CIIEKTPAIbHBIA aHANIMU3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Hemoncmpayuu.
Mopnens onbita Pesepdopra.
Hab6nronenne nuHeHvaThix CIIEKTPOB.
YCTpOUCTBO U IEHCTBHUE CYETYMKA HOHUZUPYIOLIUX YACTHLL.
Ornpezenenne IJIMHbI BOJHBI JIA3EPHOTO U3IIYyYEHUSI.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut, npaKmuKym.
Habmroienue nuHenvyaToro cexkTpa.
UccnenoBanue crekTpa pa3peKEHHOr0 AaTOMApHOIO BOJOPOAA M M3MEPEHUE IOCTOSHHOU
PunbGepra.
Tema 3. ®U3HUKa AaTOMHOIO /IPA M JJIEMEHTAPHBIX YaCTHII.
Hyxnonnas monens snapa ['eitzen6epra—Banenko. 3apsg siupa. MaccoBoe uncio sapa. M3oTomsl.
PagnoaktuBHOCTE. Anb(da-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacman. [‘amma-
U3JIy4ECHHE.
3aKkoH  paJAMOAaKTUBHOTrO pacnanga. PanuoaktuBHbie u30TOmMBI B mpupoge. CBoiicTBa
MOHM3UPYIOIIETO H3Iy4YeHHs. BiusHue paJlOakTUBHOCTH Ha KHUBbIe opraHu3Mbl. EctecTBeHHBINH (hoH
m3nyyenus. Jlozumerpus.
DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cumbl. JlegekT Macchl sapa.
Snepubie peaknuu. [enenne u cunrte3 sauep. Axepueie peaktopsl. [IpoGiemsl yrpaBisieMOro
TEPMOSIAEPHOTO CUHTE3a. DKOJOTUYECKUE aCIIEKThl PA3BUTHS SAEPHON SHEPTETUKHU.
MeToibl perucTpanyu U UCCIIEI0BaHUS dJIEMEHTAPHBIX YaCTHII.
OyHIaMeHTAlIbHbIE B3auMojJelcTBUs. bapuoHbl, Me30HBI W JienToHbL. IIpencraBienune o
CranpaptHoit Mmonienu. KBapk-riirooHHast MOJCINb a]pOHOB.
®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHasi SJHEPIHsL.
EnuncTBO Qu3nyeckoil KapTUHBI MUpa.
TexHUUeCKHEe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCH: TO3UMETpP, KaMepa BuibcoHa, siepHbIii
peakTop, TEPMOSIICPHBINA PEaKTOp, aTOMHass 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadus.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIH30BAaHUEM JTIO3UMETPA.
N3yuenune normomenns 6eTa-4acTUIl ATFOMAHACM.
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH.
OTtanbl pa3BUTUS acTpOHOMHUHM. [IpuKiIagHOE W MHUPOBO33PEHUYECKOE 3HAYECHUE ACTPOHOMHH.
[IpumMeHNMOCTh 3aKOHOB (PU3UKH JUTSI OOBSICHEHUS IPUPO]IbI KOCMUYECKUX OOBEKTOB.
Metoapl  acTpoHOMHYECKHMX  HccaeaoBaHuil.  COBpEMEHHbIE  ONTHUYECKHE  TEJIECKOIIBI,
paZloTeNeCKOMbI, BHEATMOC(epHasi aCTPOHOMHUSI.
Bun 3Bé3nnoro HeGa. Co3Be3nus, sipKkue 3BE3IBI, IUNIAHETHI, X BUIUMOE JBUKEHUE.
Conneynas cucrtema.
Counniie. ConHeyHas akTUBHOCTh. Mictrounuk sHeprun CoHa u 3BE37.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPAJIbHBIM KJIacC — CBETUMOCTHY.
3BE3abI TJIaBHOH ITOCIIEIOBATEILHOCTH. 3aBUCHUMOCTL «Macca — CBETHUMOCTBY» JUIA 3BE3N TIJIaBHOU

nocJyeoBaTeabHOCTH. BHyTpeHHee crpoenue 38€311. COBpeMEHHBbIE TPEACTABICHUS O MIPOUCXOKACHUH U
sposronny CoJIHIA U 3BE31. DTalmbl )KU3HHU 3BE3I.
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Mrneunbii Ilyte — nHama [anaktuka. I[lonoxxkenme m nBuxenue ConHna B ['amaktuke. Twumbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa60ma. Paz6eranume ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPWIOKEHUN ISl ONpPENENICHUs MOJIOKEHUsT HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBEepHOro Moixymapus 1 sipkue 3BE3/bl.

Habmonenus B teneckon JIyHsbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1  m3MepeHus: (U3UYECKUX BEIUYMH C MCIOJIB30BaHUEM AaHAIOTOBBIX M IHM(POBHIX
U3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATYMKOBBIX CHUCTEM. AOCONIOTHbIE U OTHOCHTEIbHBIC
HOTPEIIHOCTU U3MEpPEHUH Pu3ndeckux BeauurH. OleHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUI, HCCIEIOBaHUN 3aBUCUMOCTEH (PU3MYECKUX BEIUYHH,
IIPOBEpPKa MPEUIOKEHHbIX TUNOTE3 (BBIOOp M3 pabOT, OMNMCAHHBIX B TEMaTUYECKUX pasjenax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIE PaOOThI, TPAKTHKYM)).

O0o0maroniee NOBTOpPeHUeE.

OO6o0mieHne U cUcTeMaTHu3alus CoAepXaHus paslenoB Kypca «MexaHukay, «MolnekymspHas
¢u3uKka M TepMOAMHAMHKAY, «IJeKTpoauHamuKka», «Komebanus u BOmHBI», «OCHOBBI CIIEIUAIBHON
TEOPUHU OTHOCUTENBHOCTIY, «KBaHTOBas pusnKay, «INEMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp u3ukn M acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYCCKOW, COIMATBHOW U ITUUYCCKOM
cdepax AesITeNbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM HAy4YHOU KapTHHE
MUpa, 3HAUE€HUE ONMHUCATEIbHOW, CUCTEMATU3UPYIOLIEH, OOBSICHUTENbHON U MPOrHOCTHYECKON (DYHKLMN
¢u3nueckoil Teopuu, poib (pusMueckod TeopuH B (HOPMUPOBAHMM MPEJACTABICHUNA O (Qu3MUecKon
KapTHHE MHpa, MECTO (PU3NYECKONW KapTHUHBI MUpa B 0OIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
IIPEJICTaBICHUN O IIPUPOE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyOiaéHHoro ypoBHsS B 11 kiacce ocymiecTBiseTcss ¢ y4€ToM
COJIEpKaTEeNIbHBIX MEXIIPEJAMETHBIX CBsI3€H C KypcamMHM MaTeMAaTHKH, OWOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTHH.

Meoicnpeomemnole nouamus, C643aHHblE C U3YYEHUEM Memo008 HAYYHO20 NO3HAHUA: SIBIICHUE,
Hay4HbIM (QakT, rumnoresa, Qusnueckas BEJIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJIENb, U3MEPEHNE, TOTPEIIHOCTH U3MEPEHUN, U3MEpPUTENIbHbIE TPUOOPHI, LIU(PpOBas
nabopatopusi.

Mamemamuxka: penieHue cucTeMbl ypaBHeHUH. Tpuronomerpuueckue GyHKUUU: CUHYC, KOCHHYC,
TAQHI'€HC, KOTaHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOpbI M MX NPOEKLIHMH Ha OCU
KOOpJMHAT, CJIOXEHHE BeKTOpoB. Ilpom3Boanbie snemeHTapHBIX ¢yHKuuMid. [IpusHaku mnogoOus
TPEYroJbHUKOB, ONpeieeHne IIOaU IIOCKUX GUryp u o0bEMa Tel.

buonozus: snextpuueckue SBICHHUS B JKUBOM NpUpojle, KojiebaTelbHble IBMKEHUS B >KUBOM
IIPUPOJIE, IKOJOTUYECKHE PUCKHU MPU MPOU3BOACTBE NIEKTPOIHEPIHH, DJIEKTPOMArHUTHOE 3arps3HEHUE
OKpYy)XKarolllel cpeabl, yIbTpa3ByKOBas IUAarHOCTHKAa B MEIUIMHE, ONTHYECKUE SIBJICHUS B >KUBOM
IIPUPOJIE.

Xumusi: CTpPOEHHE aTOMOB M MOJIEKYJN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl, MEXaHHU3MbI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIEKTPATIbHBIN aHAIN3.

l'eocpagpua: MarHUTHBIE TIONIOCAa 3€MJIM, 3aI€KH MAarHUTHBIX pyld, (GOTOChEMKA 3EMHOU
MOBEPXHOCTH, cericMorpad.

Texnonozus: MPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, AJIEKTpoJBUTraTeNb SKkolwu,
reHepaTop NMEPEMEHHOIO TOKA, MHIYKIMOHHAS TI€Ub, IUHUM IEKTpONepeaay, 1eKTpOABUIaTeNb, pajap,
paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3ByKoBas TUArHOCTHKA B TEXHHKE,
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IPOEKIIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHasi OaTapes, CIyTHUKOBBIE MPUEMHUKY, SAepHAST
HHEPreTHUKa U KOJIOTMYECKUE aCIEKThI €€ pa3BUTHUA.
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IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI

N3yuenne ¢(u3nku Ha ypoBHE cCpeaHero oOmero oOpa3oBaHMs HANPABICHO Ha JIOCTHIKEHHE
00YyYalOIMMHUCS JINYHOCTHBIX, METANpPEJMETHBIX M MPEAMETHBIX PE3yJbTaTOB OCBOCHHS Y4EOHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro npeamera «Pu3uKay J0IDKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTh 00YYarIUXCsS PYKOBOACTBOBAThCA CPOPMUPOBAHHONW BHYTPEHHEH MO3MLIMEN JIMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHUCHTALMi, IO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM LEHHOCTSAM POCCHUICKOrOo OOIIECTBa, pAaCIIMPEHUE >KM3HEHHOIO OIbITa U OIbITa
JeSITEIbHOCTH B NPOLIECCE Pean3allMid OCHOBHBIX HAIIPAaBICHUN BOCIUTATEIbHOM JEATEIBHOCTH, B TOM
YHCJIE B YaCTH!
— TIPa’KIAHCKOr0 BOCIUTAHMSA:
c(OpMUPOBAHHOCTh TPAXKJTAHCKOM MO3UIMU 00YYAIOIIErocss Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
pOCCHIICKOTO 00IIECTBA,
HPUHATHE TPAJUIMOHHBIX O0IIEYEIOBEUECKUX IT'YMAaHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECAX TPaKIaHCKOI0 00IIeCTBa, y4acTBOBATh B
caMOyIIpaBJIeHMH B 00pa30BaTeIbHOM OpraHn3aluy;
YMEHHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTHUTYTaMH B COOTBETCTBHHM C WX (QYHKIUSMHU U
Ha3HAUYCHUEM;
TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATETbHOCTH.
— NATPHOTHYECKOr0 BOCIIUTAHMSA:
c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;
[IEHHOCTHOE OTHOUICHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTHIKEHUSM POCCUHCKUX YUYEHBIX B
obsactu UMK U TEXHUKE.
— JYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;
CHOCOOHOCTh OILIEHUBATh CHUTYalMI0O M TNPUHUMATh OCO3HAHHbBIE PEIICHUs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO.
— JCTEeTHYeCKOro BOCIMTAHUS:
ACTETUYECKOE OTHOUIEHHE K MHpY, BKJIOYash ACTETUKY HAay4YHOTO TBOPUYECTBA, MPHCYILEro
¢du3nueckoil Hayke.
— TPYAOBOr0 BOCIIUTAHMA:
MHTEpEC K DPa3NIU4YHBIM cdepaM MpodecCHOHAIbHON NEeSATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKOl W TEXHMKOW, yMEHHME COBEepIlaTh OCO3HaHHBIM BbIOOp Oyaymed mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00J1aCTH (PU3UKU Ha MPOTSHKEHUU
BCEH KU3HU.
— JKO0JIOTHYeCKOIr0 BOCIIMTAHUS:
c(OpMHUPOBAHHOCTh PKOJIOTUYECKON KYJIBTYpPbI, OCO3HAHUE III00AIIbHOTO XapaKTepa IKOJIOTUYECKUX
npo0Jem;
IUIAaHUPOBaHUE M OCYIIECTBJICHUE JEHCTBHI B OKpY’Kalolleld cpele Ha OCHOBE 3HAHMS Lenei
YCTOMYUBOTO PA3BUTHS YETIOBEUECTBA;
pacuIpeHue OMbITa AEATEIbHOCTH YKOJOTMUECKON HAIIPABICHHOCTH HA OCHOBE MMEIOLINXCS 3HAHUM
o Gpu3uKe.
— HEHHOCTH HAYYHOI'0 MO3HAHUS!
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUSA
¢du3nUecKoil HayKu;
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OCO3HAaHHUE NI EHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCEC HIYUCHUA (1)I/I?>I/IKI/I
OCYHICCTBIIATH MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTh HHAWBUAYAJIBHO U B T'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

— 0a3oBble JJOrHYeCKHe JeHCTBHUA:
CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIPEAEIATh LUENU AEATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMaTPUBACMBIX (DU3UYECKHX SIBICHUSX;
pa3pabarbiBaTh IUIAH pEIIeHHS NpoOJeMbl ¢ y4€TOM aHalIM3a HUMEIOIIUXCS MaTepHaJbHBIX H
HEMaTepUalbHBIX PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM, OLIEHHUBATH
PHUCKU NIOCIEACTBUN JEATENBHOCTH;
KOOPJMHHUPOBATH U BBIMOIHITH pabOTy B YCIOBHSIX PEalbHOr0, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;
pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

— 0a3oBble HcCIeA0BATEIbCKUE 1efiCTBUS:
BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHI M METOAaMU (PU3NIECKOI HAyKH;
BJIAJICTh HABBIKAMHU YUEOHO-HMCCIIEIOBATENBCKON W MPOEKTHOW NEATEIBHOCTH B 00JacTu (pu3mKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY METOJIOB pelIeHHs 3aa4 PU3NIECKOr0o
COJIepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB [TI03HAHUS;
BIQIETh BHJAMHU JESATENBHOCTH 1O I[OJIYYCHHIO HOBOTO 3HAHUSA, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YU4E€OHBIX CUTYallUSX, B TOM YHCIE MPH CO3TaHHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;
BBISBJISITH IIPUYUHHO-CIIEJCTBEHHBIE CBA3M W aKTyaJlM3MpOBaTh 3ajady, BBIIBUraTb THMIIOTE3y €€
pEILIEHNUs, HAXOJUTh apTyMEHTHI JJIs OKa3aTelbCTBA CBOMX YTBEPXKACHMM, 3a/1aBaTh IapaMETPbl U
KPUTEPUHU PELICHMUS;
AQHAJIN3UPOBATh IOJIYYEHHBIE B XOJE€ PEIICHHs 337aud pe3yJIbTaThl, KPUTUUECKU OLICHUBATh X
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUul B 00pa30BaTEIbHOM JIEATENBHOCTH, B TOM UHUCIE
IpU U3Yy4eHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;
BBbIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 33]]auH, TONYCKAIOIINE albTepHATUBHBIEC PELLICHUSI.

— pabota ¢ ungopmaunmeii:
BJIa/IETh HaBBIKAMH MOJIydYeHHUs MHPOpManuu (PU3NUECKOrO COJEp>KaHUS M3 HCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISITh MOWCK, aHAlIM3, CUCTEMAaTH3allMI0 M HHTEPIPETALNIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPECTABICHHUS;
OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;
HCIIOJIb30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/1a4 C COOMIOJIeHHeM TpeOoBaHMM
HPrOHOMUKHU, TEXHUKH O€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U 3THYECKUX HOPM,
HOpM UH(POPMAITMOHHOHN 0€30MaCHOCTH;
co3/aBaTh TEKCThl (PU3MYECKOrO COAEpkKaHMS B pa3iMuHbIX (opmarax ¢ ydyé€TOM Ha3HAYCHHS
uHbOpMallMd ¥ LEJIeBOW ayauTOpPUHU, BbIOMpas ONTUMaIbHYIO (OpMYy TMpEACTaBICHUS H
BU3YaIM3al1H.
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— KOMMYHHMKATHBHbIE YHHBepcaJIbHbIe yUeOHble AelicTBUS:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKYA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHL;
pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;
BbIOMpATh TEMATUKY U METObl COBMECTHBIX JIEHCTBUH C YUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEM
KaXXJIOTO WICHA KOJIJICKTUBA;
MPUHUMATD L€ COBMECTHOM J1eATEIbHOCTH, OPraHU30BbIBaTh M KOOPAUHUPOBATH JIEHCTBUS 1O €&
JTOCTHKEHHUIO: COCTaBIISITh IUIAH JIEHCTBUI, pacmpenessTh pojid ¢ y4€TOM MHEHUH Y4aCTHHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOThI,
OLICHMBATh Ka4yecTBO CBOErO BKJIaJa M KaKIOr0 y4yaCTHHMKAa KOMAaHIbl B OOIIMHA pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;
npeiaraTh HOBBIE MPOEKTHI, OLICHUBAThH UJIEU C TTO3UIIUKA HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM
3HAYMMOCTH;
OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B PA3IMYHBIX CHUTYalUSAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.
PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
— caMOOpraHu3aums:
CaMOCTOSITENIbHO OCYILECTBIISAThH MMO3HABATEIbHYIO JIEATEIBHOCTh B 007acTH (PU3UKH M aCTPOHOMHUH,
BEISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUS PAacuETHBIX M KaueCTBEHHBIX 3aJay, TUIaH BBITOIHEHUS
MPAKTUYECKOH padoThl C YYETOM UMEIONIMXCA PECYpPCcOB, COOCTBEHHBIX BO3MOXHOCTEH W
MPEAIIOYTEHU;
JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacumpsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;
JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;
OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULIMHA B 00MACTH (DU3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

— CaMOKOHTPOJIb, JMOUMOHAJIbHbIN HHTEJIEKT:
JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YyNbTATOB LIEJISIM;
BIIQJICTh HABBIKAMHU TIO3HABATEIbHOM pedIeKCHUH KaK OCO3HAHMsI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YIHTATOB M OCHOBAHUIA;
HCIIONIE30BATh PUEMBI peIeKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
MIPUHUMATh MOTUBHI M apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATCILHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B nporiecce nocTrkeHns TMYHOCTHBIX PE3YyIbTaTOB OCBOSHHUS MIPOTPAMMBI TI0 (HU3UKE JJIsT YPOBHS
cpemHero oOmero oOpa3oBaHHS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS ASMOIMOHANBHBIA HMHTEIIEKT,
MIpeAnoaararonui chopMUpPOBAHHOCTS:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CMOCOOHOCTh MOHMMATh CBOE IMOILMOHAIBLHOE COCTOSHUE, BUIETH
HATPaBIICHUS PA3BUTHS COOCTBEHHON IMOLIMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;
CaMOpEeryIHpOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJaNTHUPOBATHCS K AMOLMOHAIBLHBIM U3MEHEHUSIM U MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;
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BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIICH CTpEMJICHHE K JIOCTHXKEHUIO LIeJH U YCIeXy, ONTHMHU3M,
WHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBLHOE COCTOSTHUE JIPYTUX, YYUTHIBATH €r0
MIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTH BBICTPAUBATH OTHOILEHUS C JIPYTHUMH JIIOJAbMH,
3a00TUTHCSA, IPOSBISATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
K xonmy oOyuenus B 10 kiacce mpeaMeTHBIE pe3yabTaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI OTPa)xaThb
Cc(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

MOHUMATh POJb (PU3MKKM B SKOHOMHYECKOH, TEXHOJOTHYECKOU, IKOJOTUYECKOW, COIUAIBHON H
THUYECKON cepax IesTeTbHOCTH YeJIO0BEKa, pojb U MECTO (U3UKU B COBPEMEHHOM HAay4yHOM KapTHHE
MHpa, 3HAYEHUE OINUCATEIbHON, CHCTEMATU3UPYIOUICH, OOBSICHUTENBHON W MPOTHOCTHYECKONW (PYHKITHIA
(bu3nUecKoil Teopun — MEXaHUKHU, MOJICKYJISIPHOW (PM3UKU U TEPMOJAUHAMUKH, POJIb (PU3UUECKON TEOpHH
B (hOpMHUPOBAHUHU IPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pasinyarth YCIOBHMS NPUMEHHMMOCTH MOAeNeH (U3MYEeCKUX Tel U IPOLECcCOB (SBICHUN):
WHepIaibHas cucTeMa OTCYéTa, abCONIOTHO TBEPAOE TENO, MaTepuanbHas TOYKA, PAaBHOYCKOPEHHOE
JBIDKEHUE, CBOOOAHOE MaJeHue, abCcoOTHO yrnpyras aedopmarus, aOCOIOTHO YIPYroe U abCOIIOTHO
HEYIIPYroe CTOJKHOBEHMS, MOJIENH Ta3a, )KUJIKOCTH U TBEPAOIO (KpUCTAIIMYECKOrO0) Teia, UAealbHbIN
ra3, TOYEUHbIN 3aps, OJHOPOJHOE IIEKTPUUYECKOE I10JIE;

pa3nuyath yciaoBUs (TpaHUIBI, OO0JACTH) NPHUMEHUMOCTH (PU3HYECKMX 3aKOHOB, ITOHMMATh
BCeOOIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U O'PaHMYEHHOCTb UCIOIb30BAHUS YACTHBIX 3aKOHOB;

AQHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBICHHS, HCIONb3Ys OCHOBHBIC
HOJIOKEHUS U 3aKOHBI MEXaHMKH (OTHOCHUTEIIBHOCTh MEXaHMUYECKOTO JBMKEHUS, (POpMyIbl KUHEMATUKH
PaBHOYCKOPEHHOT'O JIBWXKEHHs, IpeoOpazoBaHusi [amuiess A CKOPOCTH W TEpPEMENIEHUs, 3aKOHBI
Herorona, mpuHUUII OTHOCUTENBLHOCTH ['anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPaHCHUS
UMIyJbCAa U MEXAaHUYECKONW SHEpruu, CBsA3b PAOOTHI CHJIBI C U3MEHEHMEM MEXaHWYECKOW 3HEpTuH,
yCIIOBHS paBHOBECHs TBEPIOIO Teia), MPH ATOM HCIOJIb30BATh MATEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJOBHUS MPUMEHMMOCTH (PU3MYECKHX 3aKOHOB: IpeoOpa3oBanuil ["amunes, BTOoporo u
TPETBEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHs HMIIYJIbCa M MEXAHUYECKOW DHEpPIruM, 3aKOoHa
BCEMHUPHOT'O TATOTECHMUS;

aHAJTM3UPOBaTh U OOBSICHATH TEIUIOBBIE NMPOLECCHl U SBIEHHS, UCIOIb3Ysl OCHOBHbBIE MOJOXKEHUS
MKT u 3akoHbI MOJIEKYJISIpHON (U3MKKM U TEpPMOJMHAMUKH (CBSI3b JABJIEHHUS WJEAIBHOIO rasza co
CpPEIHEW KHHETHYECKOW DHEpPruedl TEeIUIOBOrO JABWKCHUSA M KOHLEHTPALMEH €ro MOJIEKYJ, CBA3b
TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOW SHEPruel TEIJIOBOTO JBHKEHHUS €r0 YacTHll, CBS3b
JIaBJICHUs UJICAJIbHOTO ra3a ¢ KOHLICHTPALUEeW MOJIEKYJ U €r0 TeMIepaTypoil, ypaBHeHUEe MeHneneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHMsI SHEPTUH B TEIIOBBIX IMpolleccax), MpH
9TOM HCIIOJIb30BAaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSA IIPUMEHHUMOCTHU
ypaBHeHus1 MenaeneeBa—Knanenpona;

aQHAJTU3UPOBATH U OOBSACHSTDH NEKTPHUECKHUE SIBIICHUS, UCIIOIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI
JMEKTPOAMHAMUKH (3aKOH COXpPaHEHHUs DSJIEKTPUYECKOro 3apsijia, 3akoH KysoHa, NOTEHIMAlbHOCTD
3JIEKTPOCTATUYECKOrO IOJIsI, MPUHLUII CYNEPHO3ULIUU DIIEKTPUYECKHUX IIOJIeH, IpU DTOM YKas3bIBas
YCIJIOBHSI IPUMEHUMOCTH 3akoHa KyioHa, a Takke IPaKTUYECKH BaXKHbIE COOTHOLIEHUS: 3aKOHbI OMa s
yyacTKa LENd M Ui 3aMKHYTOW »JieKTpuueckod 1enw, 3akoH Jlxoyns—Jlenua, mpasuna Kupxroda,
3akoHbl Dapajes ISl ANEeKTPOoIIn3a);

OTNHKCHIBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIb3Ysl BEJIWYMHBI: MEPEMEIICHUE, CKOPOCTh,
YCKOpPEHHUE, UMITYJIbC T€Ja M CHCTEMBI T€J, CHJa, MOMEHT CHWJIbI, IaBJICHUE, MOTECHIUAIbHAsA JYHEPrus,
KAHETHYECKasi SHEPTHsl, MEXaHUUECKasi SHEprusi, padoTa CHUJIbl, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUla
TSKECTH, CUJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTh, YHEPTUsl B3aUMOIEHCTBHA Tena ¢ 3eMiei BOau3m eé
NOBEPXHOCTH, DSHEPrust ympyroi aepopManuu NPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCOIIOTHAsS
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Temmeparypa Tena, padboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPrusl HIEaTbHOIO OJHOATOMHOTO rasa,
paboTa uIeanbHOTO Tra3a, OTHOCUTENbHAS BIAKHOCTh Bo3ayxa, KIIJ] maeanbHOro TEMiIOBOTO JABHUTATENs;
3JIEKTPUYECKOE I0JI€, HAPSKEHHOCTh JEKTPUUYECKOTO TOJIsA, HANPSHKEHHOCTh MOJISI TOUYEYHOTO 3apsiia
WJIM 3apsDKEHHOTO 11apa B BaKyyMe U B JUAJICKTPUKE, MOTEHIIUAI 3JIEKTPOCTATUYECKOTO MOJIs, pa3HOCTh
NOTEHIMAJIOB, 3JIEKTPOABMXKYIAs CHUJIA, CUJIa TOKA, HAIpPSIKEHHWE, MOLIHOCTh TOKA, JJIEKTpHUYECKas
€MKOCTb INIOCKOT0 KOHJ/IEHCATOpa, COPOTUBIIEHUE Y4acTKa LIENHU C IIOCIIEA0BaTENbHBIM U NapajlIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, IHEPTUSA FIEKTPUUECKOTO NOJII KOHJIEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTCKAHUS (PU3MUYECKUX SBJICHUI: MEXaHMYECKOE JABMKCHHE, TETUIOBOEC
JBUKEHHE YacTHIl BELIECTBA, TEIMJIOBOE paBHOBecHe, OPOYHOBCKOe IBMXKeHHE, Nud¢y3usi, UcrnapeHue,
KUIIEHUE W KOHJEHCalus, IUIaBJIEHUE W KPHUCTAUIM3ALMs, HAIpPaBICHHOCTh TEILIONEpeIayH,
AJIEKTPU3ALUS TEJl, SKBUIOTEHIIMATLHOCTh TOBEPXHOCTH 3aPsKEHHOTO MPOBOAHUKA;

INPOBOAMTH HCCIIEJOBAHME 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIUYUHBI OT JPYrod cC
UCTIOJIb30BaHUEM TIPSMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YyIbTAThHI
MOJyYeHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TpaduKoB C Y4ETOM aOCOIMIOTHBIX
MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BEIBOBI IO pe3ybTaTaM UCCICAOBaHUS;

MPOBOJANTH KOCBEHHbIE H3MEpEeHHs] (U3NYECKUX BEIWYHH, MPU ITOM BBIOMPATh ONTUMAIBHBIN
METO/I M3MEPEHUs, OIICHUBATH A0COJIOTHBIE W OTHOCHUTEIBHBIC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHUM;

MIPOBOJIUTH OTBITHI IO TIPOBEPKE MPEIOKEHHON TUIIOTE3bI: TUIAHUPOBATH IKCIIEPUMEHT, COOUPAThH
SKCHEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIM3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl U JE€aTh BBIBOJ O CTAaTycCe
MPEIJI0KEHHON TUIIOTE3bI;

coOnrofaTh mMpaBmiia OE30MACHOTO TpyJa MPU MPOBEACHUM HCCIECJOBAHHM B paMKax yueOHOro
OKCIIEPUMEHTA, TPAKTUKyMa H  y4eOHO-HCCIICIOBATEILCKOM W  TMPOEKTHOM  JIEATENBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1aOOPaTOPHOro 000pyI0BaAHUS;

pemaTh pacu€THBIC 3a/Jaud C SIBHO 3aJaHHONW W HESBHO 3aJaHHON (DU3UYECKON MOJENbIO: Ha
OCHOBaHWHU aHalIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PM3WYECKOM MOJENH, OTBEUAIOIIeH TpeOOBaHUSIM
3a/1a4d, TPUMEHITh (QOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (U3UYECKUX TEOPHUH MpHU
WCIIOJIb30BAHUM MAaTEMaTUYECKMX METOJIOB PEIICHMs 3aJad, IPOBOJAUTH pPACU€Thl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHAJIU3UPOBATh PE3YNIBTAThl U KOPPEKTHUPOBATH METOIBI PEIICHUS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemiaTh KauyeCTBEHHBIC 3a7aud, TPEOYyIOIIHe NMPUMEHEHWs 3HAHWW W3 Pa3HBIX pa3/esioB Kypca
bu3uky, a Takke WHTErpallMd 3HAaHUW W3 JPYrUX MPEIMETOB eCTECTBEHHO-HAY4YHOTO IIMKJIA:
BBICTPAWBATh JIOTHYECKYIO I[EMOYKY PACCYKJIEHUN C OMOPOM HAa U3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
buznyeckue sBICHHUS,

WCIIOJIH30BaTh TEOPETUYECKHME 3HAHUA I OOBSCHEHHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOAUTH MIPUMEPHI BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIEHUBATh IIOCJIEACTBUS OBITOBOM M TPOM3BOACTBEHHOW E€ATEITHHOCTH
YeNOBeKa, CBSA3aHHONW C (U3MUYECKUMHU MPOLECCaMH, C TMO3HUIHUKA HSKOJOTHYECKON O0e30macHOCTH,
MPEACTABICHUN O palloOHAJIBLHOM TPHPOJIOINOIB30BAHUM, a TaKXE Pa3yMHOM HCIOJb30BaHUHU
TOCTHKEHUI HayKU ¥ TEXHOJOTUH /TSl JaTbHEHIIIero pa3BUTHS YeTI0BEUECKOro 00IIeCcTBa;

MPUMEHATh pa3InyHble CMOCOOBI paboThl ¢ uH(popManuend (QUINIECKOTO COACPKAHUS C
UCTIOJIb30BAaHNEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTUH, MIPH STOM HCIOIB30BaTh COBPEMEHHBIC
nH(pOpMAIMOHHBIE TEXHOJIOTHH JJIsi TIOWCKA, TEpepabOTKM W TPEAbSBICHHS Y4eOHOW W HaydHO-
NOMYJSIPHOW  WH(GOpPMAaLUK, CTPYKTYPUPOBAHHWS U HMHTEpPOpETaluu HHPOpMAIMK, TOTYyYCHHOW U3
Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4aeMmMylo HH(OpMalMIO U OLEHUBATh €€
JIOCTOBEPHOCTH KaK Ha OCHOBE MMECIOIINUXCS 3HAHUH, TaK U HA OCHOBE aHAJN3a UCTOYHNKA UH(POpMAITUH;

MPOSBISATh OpPraHU3AllMOHHBIE UM TIO3HABATEIbHbIE YMEHHS CaMOCTOSITEIbHOTO NpUOOpeTeHUs
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS POCKTHBIX U y4eOHO-UCCIIEIOBATELCKUX padoT;
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paboTaTh B TPYIIIE C HCIIOJHEHHEM PA3JIMYHBIX COMMAIBHBIX POJICH, INTAHUPOBATh PadOTY TPYIIIIHI,
paIMOHANIFHO paClpeensaTh AeATebHOCTh B HECTAHIAAPTHBIX CUTYAIHUsIX, aJeKBATHO OIICHUBATH BKIIA]I
Ka)JIOTO U3 YUYACTHHUKOB TPYIIIBI B PEIICHUE PACCMATPHBAEMOM MTPOOIIEMBI;

MPOSIBIISATE MOTHUBAIMIO K Oyaymield mpodecCHOHATBHOW EATEIBHOCTH 10 CIEeIHATBHOCTIM
(HU3UKO-TEXHUYECKOTO MPOUIIS.

11 KJIIACC
K xonny oOyuenust B 11 kacce npenMeTHble pe3yibTaThl Ha YriyOJIEHHOM YPOBHE JIOJKHBI OTPaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

IOHUMAaTh POJb (PU3UKU B 3KOHOMHUYECKOH, TEXHOJIOIMYECKOM, COLIMAIbHON U 3THYECKOil cdepax
NeSITeIbHOCTH 4EJOBEKa, pOojlb M MecTO (U3MKM B COBPEMEHHOH HAy4yHOH KapTHMHE MHUpA, pOJb
aCTPOHOMHUHU B NPAKTUYECKOH NEATEIBHOCTH YEJIOBEKA U JaJIbHEHIIEM HAyYHO-TEXHMUYECKOM Pa3BUTHH,
3HAYCHHUE OMHCATEIIbHOW, CHCTEeMATH3UPYIOIICH, OOBSICHUTEIBPHOW M MPOTHOCTUYECKON (PYHKIUH
(du3nYECKON Teopuu — AIEKTPOJMHAMUKH, CIIELIUAIBLHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBON (PU3UKH,
posib (U3NYECKOl Teopuun B (OPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTUHE MHpa, MECTO
¢u3ndeckoil KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEICTABICHHHA O
IIPUPOJIE;

pa3nuyaTth YCIOBHS TPUMEHUMOCTH Mojenell (U3MYeCKHX TeJl M TPOLECCOB (SBJICHUN):
OJTHOPOJHOE  3JIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE TMOJIA, TapMOHMYECKHE KoJjiebaHus,
MaTeMaTUYeCKU MAasTHUK, WICAJIbHbIM INPYXUHHBIM MasTHUK, FApMOHHYECKHE BOJIHBI, HJI€aTbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJI€JIe aTOMa, aTOMHOTO Ajpa M KBAHTOBOM MOJIENIN CBETA;

pa3nuyath yciaoBUs (TpaHUIBI, O0JACTH) NPHUMEHUMOCTH (PU3MYECKMX 3aKOHOB, ITOHMMAaTh
BCeOOIMi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OI'PaHUYEHHOCTh UCIOIb30BAHUS YACTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE TPOLIECCHl U SIBICHUS, HCIIONB3YsI OCHOBHBIC
MOJIOKEHUS M 3aKOHBI HJIEKTPOJANHAMUKY U CIIEHUATBHOW TEOPUU OTHOCUTEIBHOCTH (3aKOH COXpPAaHEHMS
IJEKTPUYECKOT0 3apsa, cuia Amiepa, cuwia JlopeHia, 3aKOH 3J€KTPOMarHUTHON MHIYKIMH, MPaBUIIO
Jlenna, cBsa3p O/IC caMOMHIYKIIMM B 3JIEMEHTE JJIEKTPUUECKON LIEMU CO CKOPOCTBIO M3MEHEHHUS CHJIBI
TOKa, MOCTYJIaThl CHIEIHATIbHON TEOPUN OTHOCUTENBLHOCTH DUHILTENHA);

aHAJTM3UPOBATh U OOBSACHIATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOJb3Ys MOJ0KEHUS KBAHTOBOU
¢usuku (ypaBHeHHEe OWHINTEHHa sl QoTodddekTa, MepBblii U BTOpPOHM mocTynarsl bopa, mpuHLUI
COOTHOILIEHUS HeonpenenéHHocTe ['ei3enOepra, 3aKOHbI COXpaHEHUs 3apsI0BOTO U MaCCOBOT'0 YHCEN U
SHEPTUU B SACPHBIX PEAKIMSIX, 3aKOH PaJOaKTUBHOIO paciaja);

ONMHUCBHIBaTh (U3NYECKHE TPOIEeCcChl W SBJCHUS, MCIOJIb3Yysl BEJIUYMHBL: HANPSHKEHHOCTh
JNEKTPUYECKOTO  TOJS, MOTEHUUAl  3JEKTPOCTAaTMYECKOro  MOJis, Pa3sHOCTh  IOTEHIIUAJIOB,
JNEKTPOABIIKYIAs CWJIA, HWHAYKIMS MarHUTHOIO IIOJI, MAarHUTHBIA IOTOK, cwia Awmimepa,
UHAYKTUBHOCTb, 3JIEKTPOJABIDKYIAs CUJIa CaMOMHAYKLWHU, SHEPTHUs MarHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, PEISTUBUCTCKUII MMITYJbC, TOJIHAS DHEPIHUs, PHEPTUsl MOKOs CBOOOJHOW YaCTHUIbI, PHEPTUs U
UMIYJIbC POTOHA, MACCOBOE YHCIIO U 3aps[l sApa, SHEPTUS CBS3H s/1pa;

OOBSICHATh OCOOCHHOCTH TMPOTEKAHUs (U3NYECKUX SBJICHUN: OSJIEKTPOMArHUTHas WHAYKIHS,
CaMOMHJIYKIUS, PE30HAHC, HWHTepPEepeHLus BOJH, AUQPpPaKUMs, AUCIEpCHUs, IOJIHOE BHYTPEHHEE
oTpaxkeHue, (otoanekrpuueckuii pdext (pororddexr), amppa- u Oera-pacmangsl [uep, ramma-
U3ITy4eHue sziep, pusndeckre NpUHIMIIBI CIEKTPaIbHOTO aHaIu3a U paboThl J1a3epa;

OINpPEAEIATh HAIpaBJIEHUE WHAYKLIHWHM MarHUTHOTO IIOJISI NMPOBOJHUKA C TOKOM, CHJBI AMIepa U
cunel JIopeHiia;

CTpOUTH U300paKEHHE, CO3/aBaeMO€ IJIOCKUM 3€pKaJIOM, TOHKOH JIMH30M, U pacCUUTHIBATh €ro
XapaKTePUCTHUKY;

IIPUMEHSTh OCHOBOIIOJAraloUINe aCTPOHOMUYECKUE IMOHATHS, TEOPUM M 3aKOHBI Ul aHAIU3a U
OOBSICHEHUSI (PU3MUECKUX MPOLECCOB, NPOMCXOIAIIMX B 3BE3/aX, B 3BE3AHBIX CHCTEMax, B
MEXTaTaKTHIECKOH Cpefie; NBIKEHUS HeOECHBIX Tell, IBOJIONNHY 3BE3/1 U BeeneHHO;

IPOBOJIUTh HCCIEIOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYUH C MCHOJIb30BAHUEM IPSIMBIX
U3MEpPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH
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¢buznyecKkux BENUYMH B BUJE TpaHUKOB C y4€TOM aOCOJIOTHBIX MOTPEUIHOCTEH H3MEpPEHUM, AeaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBaHUS;

MPOBOJANTH KOCBEHHbIE H3MEpeHHs] (U3NYECKUX BEIWYHMH, MPU ITOM BBIOMpPATh ONTUMAJIBHBIN
METOJI U3MEPCHHsI, OICHUBATh A0COJIOTHBIE W OTHOCHTEIHHBIC MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
WM3MEPEHHUI;

MIPOBOJMTH OMBITHI IO TIPOBEPKE MPEIOKEHHON THUIMOTE3bI: INIAHUPOBATH SKCIIEPUMEHT, COOMPATH
SKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3HPOBATH IOJIyYEHHBIE PE3YyJIbTAThl U JENIAaTh BBIBOJ O CTaTyce
MPEJI0KEHHON TUIIOTESbL;

ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofaTh IMpaBmia OE30MAaCHOTO TpyJa MpU MPOBEACHUM HCCIEJOBAHHI B paMKax yueOHOro
OKCIIEPUMEHTA, TMPAKTHKyMa ©  y4eOHO-UCCIICIOBATEILCKOM W  TPOEKTHOH  JCSITENbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemats pacu€THBIC 3a/layl C SIBHO 3a/IaHHON M HESIBHO 3a/JIaHHON (DU3WYECKOW MOJIENbI0: Ha
OCHOBaHMHU aHalIM3a YCJOBHs BBIOMpaTh (U3MYECKHE MOJENH, OTBEYaloIIUe TpeOOBaHUSM 3aauH,
MPUMEHSTH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PHU3UIECKUX TEOPU MPH HUCITOJIb30BAHUN
MaTE€MaTUYECKHX METOJOB pEeLIEHHUs 3aJad, MPOBOJUTH PAacUEThl HA OCHOBAHUM HMMEIOLIUXCS JAHHBIX,
aHAJIM3UPOBATH PE3YJIBTATH U KOPPEKTUPOBATH METOIbI PEIICHUS C YYETOM MOJTYUYCHHBIX PE3yIbTaTOB;

peliaTh KauyecTBEHHBbIC 3a/layM, TpeOylollue MpPUMEHEHUs 3HAHWW W3 pa3HbIX pa3lelioB Kypca
bu3MKK, a TakXKe HHTErpald 3HAHUM W3 JPYrUX NPEIMETOB €CTeCTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTHYECKYIO LEMOUYKY PACCYKJIECHUN C ONMOPOM Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
busnUecKue BICHNUS;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS i1 OOBACHEHUS OCHOBHBIX MPHUHIMIIOB PabOTHI
MU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUIA;

AHAM3UPOBATh U OLIEHUBATh TMOCIEACTBUS OBITOBOM U TMPOM3BOACTBEHHON NESATENBHOCTH
YEJIOBEKa, CBSI3aHHOM ¢ (PU3MUECKUMHU TMPOIECCaMH, C TIO3WUIMHA DKOJIOTHYECKOM O€30MacHOCTH,
MPEACTABICHU O paldOHAJIbHOM NPHUPOAOIOIB30BAHUM, a TaKXE pPa3yMHOM MCIOJIb30BaHUU
JTOCTH)KCHHU M HAYKH M TEXHOJIOTHH JJIs1 JATbHEHIIIETO pa3BUTHS YEI0BEUECKOTO OOIIECTBA;

NPUMEHSTh pa3jNyHble CrmocoO0bl paboTel ¢ uHboOpManueil (U3NIECKOro COACpPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHUM, TTPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE
WH(GOPMAIMOHHBIE TEXHOJOTHUU HJsl TOWCKA, MepepadOTKH M TMpeabsBICHUS Y4eOHOM W HaydHO-
MONyJSIpHON HMH(POPMALIMK, CTPYKTYPUPOBAHUS W HMHTEpIpeTanud WHOOpPMAIUU, TMOJy4YeHHON U3
pa3IMYHBIX WCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh IMOIY4aeMyl HWH(GOpMALUI0O U OICHHBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHaJIM3a HCTOYHUKA HH(POpMAIIUU;

MPOSIBIISATE OPTaHMU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHUS CaMOCTOSTENILHOTO MpUOOpETeHHS
HOBBIX 3HAHUH B TIPOIIECCE BHITTOJIHEHHS TIPOSKTHBIX M YIEOHO-UCCIE0BATENBCKUX PadoT;

paboTaTh B TPYIIINE C UCIIOIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, MIIAHUPOBATh PaOOTy TPYIIIIHI,
palMoHAIBHO PACTIPENETATh JACSITEIPHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJIeKBaTHO OIEHWBATh BKJIAJ
Ka)KIO0T0 U3 YUaCTHUKOB TPYIIIEI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBJIATE MOTHBAIMIO K Oyaymed mnpodecCHOHATBHON MESITEIbHOCTH 0 CHEIUATBHOCTIM
(UBUKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KomnuecTBo vacoB DIIEKTPOHHBIE
I_Jl\jgn HaumenoBanue pa3zienoB v TeM nporpaMmbl Beero KonTposbabie [IpakTnueckue o 6[52?(?])31:1("1)‘:;16})1516
paboThI paboThl pecypeEI

Pasznen 1. HAYUYHBIM METO/ ITO3HAHUS ITIPUPO/IBI

11 Hayunslii MeTO O3HAHUS IPUPOABI 6
Hroro mo pazneny 6
Paznea 2. MEXAHUKA

2.1 Kunemartuka 10 1

2.2 JluHamuka 10

2.3 CraTtuka TBEPAOrO TEIa 5 1

2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1
Hroro no pazneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUU 15 1

3.2 Tepmoaunamuka. TerioBbie MaITMHBI 20 1

33 ArperaTHple  cocTosiHHsSL ~— BemiectBa.  Da3oBble 14 1

nepexoabl

Hroro no paszneny 49
Paznea 4. JIEKTPOJIMUHAMUKA

4.1 DNEKTPUUECKOE 10JIE 24 1

4.2 [ToCcTOSIHHBIN 1EKTPUYECKUI TOK 24 1

4.3 Toku B pa3nuuHBIX cpenax 6
Hroro nio pazgeny 54
Pazznen 5. PUBHUYECKHM TIPAKTUKYM

5.1 Ouznyeckuil NpakTUKyM 16 ‘ 16
Hroro mo pazueny 16
PeszepBHOe Bpemst 10 ‘
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KJIACC

KomnyecTBo yacos DNEeKTPOHHBIE
Ne n/n HanmeHnoBaHue pa3iesioB U TEM IIPOrpaMMBbl Beero KonTtposnbHbIe ITpaxTnueckue 06523((};1;22;?3516
paboThI paboThI pecypeEI
Paznea 1. JIEKTPOAMHAMHUKA
1.1 MaruutHoe nosne 14
1.2 DneKTpoOMarHuTHasT MHIYKIIUS 13 1
Hroro no pazueny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DIeKTpOMarHuTHbIE KoJieOaHMs 15
2.3 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI 10 1
2.4 Orntuka 25 1
Hroro mo pazmeny 60
Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH
3.1 Ocnosbl CTO 5 1
HWroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsspHO-BOITHOBOM AyaJln3M 15
4.2 duszuka aToma 5
43 @du3nka aroMHOTO spa H  AJIEMEHTapHBIX 5
YaCTHI]
Hroro no paszneny 25
Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 ‘ DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 ‘
Hroro no paszneny 12
Paznea 6. PUSHMUYECKUN MPAKTUKYM
6.1 ‘ Ouznyeckuil NPakTUKyM 16 ‘ 16
Hroro mo pazmeny 16
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Paznes 7. OBOBITAIOIIEE ITOBTOPEHHUE

CucremaTtuzanuss u 000OIICHHE IPEIMETHOTO
CO[[ep)KaHI/IH nu OIIbITa JACATCIIbHOCTH,
MPUOOPETEHHOr0 MPU M3YyYECHUU Kypca (U3HKH
10 — 11 xmaccos

7.1

Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

15
10
170

16
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