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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE CpeaHero oOImero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbIx B DI'OC COO, a Takxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenoaaBaHust yueoHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3aIUsAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTeNbHbIE MIPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKaHHE,
YCTAaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruy OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUSA OOYYAIOMMXCS CPEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenne kypca (pusuku yriayOoJEHHOTO YpPOBHS IO3BOJISIET pPeaii30BaTh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
MPOSIBJICHUSI CBOUX HWHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKJIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme 1o ¢pusuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (QU3MKM Ha YpPOBHE CpenHero oO0mero oOpa3oBaHUsA: JTUYHOCTHBHIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM JJIA pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nmporpaMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus Ha YTIIIyOJIEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Iporpamma no Gpu3MKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOSHUS Kypca (U3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma mo ¢u3MKe HMEET TPHUMEPHBIH XapakTep W MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH ISl  pealiM3alldi  Pa3lIMYHbIX METOJMYECKUX
MOJXOJIOB K TMpPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
coXpaHEeHHMs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.

du3rka Kak Hayka O HamOosiee OOIUX 3aKOHAX MPHUPOMABI, BHICTYIAs B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY
3HaHuM 00 okpyxatoieMm Mupe. llIkonbHBIN Kypc PU3NKK — CUCTEMOOOPA3yIOLIUIA
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBICHWH, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH,



dbuzudeckoit reorpadueid u actpoHoMueil. lcmonb3oBaHME U AKTHUBHOE
NpUMEeHEeHUEe (U3MYECKUX 3HAHUP ONpeAeNuiio Xapakrep M OypHOE pa3BHTHE
pa3HOO0pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B (GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
MIPU BBITIOJITHEHUU UMH YYEOHBIX UCCIICIOBAHUI.

B ocHoOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 001Iero 00pa3oBaHus MOJIOKEH
pPSI e, KOTOPbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOU (PU3HKHU.

Hoea cenepanuzauyuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaracT HCMHOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuszuku yrayOaéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHYECKUX
OPWIOKEHUM W3YYEHHBIX TEOpHWil M 3akoHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHbIE TEXHHYECKHE YCTPOWCTBA, H
TEXHOJIOTUU.

Hoea 3konozuzayuu peanusyercss IMOCPEICTBOM BBEIACHHS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0OJIeM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

OcBoeHue cofepkanus MPorpaMMsbl 1Mo GU3NKE JOHKHO OBITH TOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATEILHOCTHOTO moaxoaa. Jius Gusuku peamuzamus 3TUX
MIPUHITUIIOB 0a3UpyeTCsl Ha UCTIOIB30BAHUM CaMOCTOATEIHLHOTO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHcTBYrOMIero ¢akropa ydeOHoro mporecca. s yriayOaéHHOTo
YPOBHA — D3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHYECKOIO HKCIIEPUMEHTA,
BKIJIFOYAIONIETO (PPOHTANBHBIE YUYEHWYECKHUE OMBITHI MPH HM3YyUYEHWH HOBOTO
Martepuaia, JabopaTopHbie paboThl U paboThl pakTUKyMa. [Ipu 3TOM BO3MOXKHBI
7Ba crioco0a peanuzanuu PU3NIecKoro MpakTuKyma. B mepBoMm ciiydae mpakTuKym
npoBoauTcs 6o B koHIe 10 m 11 kiaccoB, auOO IOCJE MEPBOTO M BTOPOTO
MOJIYTOJIUH B KaXKIOM M3 ITHX KJaccoB. BTopoii cmocod — 3To uHTErpamus padot
NPAaKTUKyMa B CUCTEMY JIaOOpaTOPHBIX pabOT, KOTOpBIE MPOBOIATCS B IMpOIECCEe
u3yueHust paszzaena (temol). IIpu 3Tom monx paboramu NpakTUKyma MOHHUMAETCs
CaMOCTOSITEJIbHOE ~ MCCJIEAOBAaHUE, KOTOPOE MPOBOAUTCA II0 PYKOBOACTBY
CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBOi HHCTPYKIIUU.

B nporpamme mno (@u3sMke cHUCTEMa YYEHUYECKOIO HSKCIEPUMEHTAa,
nabopaTopHBIX pabOT M MpaKTHKyMa MNpeACTaBiI€Ha €AUHBbIM IepeuyHeM. BniOop



TEMAaTHKH JJI1 3THUX BHUJOB YYCHHUECKHUX MPAKTHUYECKUX PabOT OCYIIECTBISIETCS
YY4aCTHUKaMU 00pa30BaTEIbHOIO MPOLIEcCca UCXOS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAaHUA W OCHalleHusi kabuHeta ¢usuku. Ilpu sToM oOecneunBaercs
OBNIAJICHHE OOYYalOIIUMHUCA YMEHHUSMH TPOBOJAHWTH TMPSIMBIE M KOCBEHHBIC
W3MEpEHMsI, MCCIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHue yensieTcs peleHnIo pacu€THRIX U KaYeCTBEHHBIX 3a/1a4.
ITpu 3TOM 1U1 pacU€THBIX 3a1a4 IPUOPUTETOM SIBIIAKOTCS 3aJa4U C IBHO 3aJaHHOU
Y HESBHO 3aJJaHHON (PH3MYECKON MOJAEIBIO, MTO3BOJISIOIINE TPUMEHITh U3YUCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfiena Kypca, TaK WU HWHTETPHUPYS
NpYMEHEHUE 3HAHM U3 Pa3HBIX pa3enoB. [l KadeCTBEHHBIX 3a7]a4 IPHOPUTETOM
ABIISIIOTCS 3aJaHusl Ha OOBsSCHEHWE/NMPENCKa3aHne MPOTEKAHUS (PUINICCKUX
SBIICHUI ¥ TIPOIIECCOB B OKPYXKAIOIICH JKHU3HH, TpeOyrome BpiOopa Gu3mdeckoi
MOJICIH JIsI CUTYalluy IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreueHuIo y4eOHoro nporuecca Kypc Gpu3uku yriyon€HHOro ypoBHSI Ha YPOBHE
cpeaHero o0mero oOpa3oBaHUS JTOJDKEH HW3YyYaThCs B YCIOBUSX IPEIMETHOTO
kabuneta. B kaOuHere GU3MKM JOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
00opyToBaHME IS BHIMIOJTHEHUS YKa3aHHBIX B IpOTpamMMe 1Mo (pr3uKe YICHHUECKUX
OTIBITOB, TAOOPATOPHBIX padOT U pabOT MPAKTUKYMa, a TAKXKe JEMOHCTPAIMOHHOE
o0opytoBaHUE.

JleMOoHCcTpalinoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU €
OPUHIUMIOM MMHHUMAJIbHOW JOCTATOUHOCTH U  0OECIEeYMBAET IOCTAaHOBKY
HNEepEeUYUCIEHHBIX B MporpamMme 1o (U3MKE KIYEBBIX JAEMOHCTpalMil aiis
UCCIICZIOBAHNS  M3y4yaeMbIX SIBJIEHUH W  IPOLECCOB, OHMIMPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe o00OpyaOoBaHWE ISl YYEHHUECKHX TMPAKTHYECKHX pPadboT
GopmupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEeuMBAETCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxcs. TemMaTHyecKue KOMILJIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHM AHAJIOTOBBIX M HHU(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4YeHUS (PU3UKH B 0011eM 00pa30BaHUH SBIISTFOTCSI:

dbopMupoBaHUE WHTEpECa U CTPEMIICHHS OOydYalOIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOJBI, Ppa3BUTHE UX HHTEIJICKTyaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUM O HAYYHOM METOJA€ MO3HaHHUA M (HOPMUPOBAHME
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YeHHUS OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

(GopMupoBaHUE YMEHUI OOBSICHSTD SIBICHUS C UCTIOIb30BAHHEM (U3UUECKUX
3HAaHUHN ¥ HAYYHBIX JOKA3aTeNbCTB;

(GopmMupoBaHue NpeACTaBICHUN O ponu (U3UKK OIS Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;



pa3BHUTHE MpeICTaBICHUI 0 BO3MOXKHBIX chepax  Oynymei
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKAa K
JanbHeleMy oOy4eHHIO B ’TOM HANpPaBICHUU.

JlocTrkeHue 3TUX Leneld 00ecrneurnBaeTcs PeleHuEM CIEeAYIOUX 3a7a4 B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPeTHETO 00Iero o0pa3oBaHus:

npUOOpETeHHE CUCTEMBI 3HAHMM 00 OOHUX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYISpHYH  (U3HUKY,
AIEKTPOMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopmMupoBaHue yMEHUN MPUMEHSATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
(Gu3HUeCKNX SBJICHUA B TPHUPOAC W JUIS TPUHATHS TPAKTHUYCCKUX PEIICHUN B
MOBCETHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEILICHUS PA3IMYHBIX 33/1a4 C SIBHO 33JIaHHOMN (hU3nvecKoit
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIINX CaMOCTOATEIbHOE cO3/laHue (U3HUYECKOU
MOJIENIM, AJ€KBATHOM YCIOBUSAM 3aJaud, B TOM UHKCJIE 3aJlad HHXEHEPHOIo
XapakTepa;

NOHMMaHWEe (PU3NYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHHYCCKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAaHUS U TMPOBEICHUS
bU3MYeCKUX DKCIEPUMEHTOB, aHalM3a W  HHTEpHperanuu uHopMamnmw,
OTIpEJICNICHHS] IOCTOBEPHOCTH MOJIYUEHHOT'O pe3yibTaTa;

CO37aHUE YCJIOBHM [JI1 pa3BUTUS YMEHHUUM MPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATEIHHOCTH;

pa3BuTHE MHTEpeca K chepam MpodhecCUOHAIBHON NIeATeTbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B cootBerctBum ¢ tpeboBanusamu DI'OC COO yriyOnEHHBINM YpOBEHB
u3ydeHus ydyeOHoro mnpeamera «@Pusznka» Ha ypPOBHE CpPEIHET0 OOIIETro
oOpa3oBaHUs BBIOMpAECTCS OOYYAIOIIMMUCS, TUTAHUPYIOIIMMHU TPOJAOJKEHUE
00pa3oBaHUs MO CIEIMHAITBHOCTIM (DU3UKO-TEXHUIECKOTO MPODHIIA.

Ha usyuenue ¢usuku (yrimyOiaEHHBIH ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJIEIIO),
B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraemseiii B mporpamMme 1o (¢U3UKE TMepeyeHb JaOOpaTOPHBIX W
MPAKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JelaeT BBIOOD
MpOBENCHUS JTA0OPATOPHBIX PAbOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEM 00y4JaroIMXCA.

COAEPKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. HayuHblii MeTOJ MO3HAHUS MPUPOABI.

®dusnka — pyHnamMeHTadbHas HayKa o npupoje. Hayunsiii Mmetoa mo3Hanus u
METO/IbI UCCIIeI0BaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpusi B Mpolecce IMo3HaHusi npuponbl. Habmronenue u
AKCHEPUMEHT B (PU3HKE.



CnocoObl u3MepeHus: (PU3MYECKUX BEIUYMH (AHAJOTOBBIE U LUQPOBHIC
HU3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (U3MYECKUX  BeIW4YuH  (aOconroTHas o
OTHOCHUTEIIbHA ).

MopaenupoBanue PpU3MUECKUX SBJICHUN U MPOIECCOB (MaTepuaibHas TOYKa,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaIbHas KUIAKOCTh, U/ICAJIbHBIN Ta3, TOUCUHBIN 3apsi).
I'mnoresa. @u3nyeckui 3aK0H, TPaHULIBI €I'0 IPUMEHUMOCTU. PU3nYecKas Teopus.

Ponb u mMecTto ¢u3uku B (GOpMHUPOBAHMU COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B MPAKTUYECKOU EITSIBHOCTH JIIO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HANPSHKEHUS B 1IEMTU TTOCTOSTHHOTO TOKA MPY TTOMOIIIH
AQHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1udpoBoil abopaTopueit mo ¢usuke. [Ipumepsr nzmepeHus
(bU3UYECKUX BEJIMYMH MPU MTOMOIIN KOMITHIOTEPHBIX TaTUUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBvxkeHHe. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBH)KCHUSI.
Cucrema otcuéra.

[Ipsimast m oOpaTHast 3a1a4 MEXaHUKH.

Pannyc-BekTop MaTepuaibHONW TOYKHU, €r0 MPOEKIIMH HAa OCH CHCTEMBbI
KoopauHat. TpaekTopus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUATbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOonHoe majeHue. YCKOpEeHHE CBOOOJHOrO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOYKM OT BPEMEHH U UX TPadUKH.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYXXHOCTH. YTJIOBasi W JUHEHHas ckopocTh. [lepmonm m wacrtora oOpalieHws.
LentpocTpemMuTenbHoe (HOpMaJabHOE), KacaTeabHOE (TAHIME€HIIMAIBHOE) U MOJHOE
YCKOpPEHHE MaTepHAIbHON TOUKH.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKUE TIPOLIECCHI: CIHIOMETP,
JNBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE NTEpe/Iaun, CKOPOCTHBIE
TUQTHI.

Jemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKHX XapaKTePUCTHK
JIBUYKEHUS.

CriocoObI uccnenoBaHus TBUKEHUH.

Nnntoctpanus npenebHOro nepexoa u U3MepeHue MrHOBEHHONW CKOPOCTH.

[IpeoGpazoBaHne ABMKEHUN C UCIIOIB30BAHHEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MPOCTPAHCTBE.



HaGmonenue nBukeHusi Tena, OpOLIEHHOrO TMOJA YIVIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

[IpeobpazoBaHue YrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE yTEH, TPAEKTOPHI, CKOPOCTEN IBU)KEHUS OJHOTO U TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyM.

N3ydyeHnrne HEpaBHOMEPHOTO ABMKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHTHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TMJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTHU OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
JIBU>KCHUH.

N3mepenne YCKOpPEHUSA CBOOOJIHOTO naJicHus (peKOMEHJOBAHO
UCITOJIb30BaHME ITU(POBOH Tab0OpaTOPUN).

N3yuenne nBuxeHus Teia, OpOIIEHHOTO rOPU30HTaIbHO. [I[poBepka runoTe3s
0 TMpPsAMOINl MNPONMOPUUOHAIBHOMW 3aBUCUMOCTH MEXIY JaJIbHOCTHIO TMOJETA U
Ha4yaJbHOU CKOPOCTHIO TENa.

N3ydyenue IBMXKEHUSI Tejla MO OKPYXKHOCTH C TOCTOSHHOM MO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Meproa 00palieHuss KOHMYECKOT0 MasiTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HeroToHa. HMHepumanbHblie cucTeMbl oTcuéTa. [IpuHIMn
oTHOcuTenbHOCTU ['anmunes. HemnepimanbHble cucTeMBbl OoTcuéTa (OmpeeseHue,
IpUMEPHI).

Macca tena. Cuna. [IpuHimn cynepno3uiuuu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1Is1 MAaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALMOHHON H
WHEPTHOU MaCCHI.

Cuna TspKecTd. 3aBHCUMOCTD YCKOPEHUsI CBOOOTHOTO MaIEHHUS OT BBICOTHI HaJI
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduuecKkor MupoTHl. [[BrkeHrne HeOECHBIX Tel
1 ux cnyTHUKOB. 3akoHbl Kemepa. IlepBas kocmMuueckast CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tema. Bec Ttema, aBmxkymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHnue. Cuia TpeHUs CKOJbKEHUS U CUjla TPSHUS MOKOSI.
Koadbumment tperus. Cuna cOnpoTUBICHUS TPU ABMKCHUH TeJa B KUIKOCTH UITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHSI.

Hasnenue. ['mapocratuueckoe gapinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: TMOJUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGmronenne nBukeHUs Tell B MHEPIUMATIbHBIX U HEMHEPIMAIbHBIX CUCTEMAX
OTCYETA.



IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne pAByXx UWIMHAPOB WM IIAPOB PA3HOM MAcCChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLHAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOICHCTBYIONIEH MPHUIIOKEHHBIX K TEY CUJI C IPOU3BEICHUEM
MAcCCBhI Te€Jla Ha €r0 YCKOPEHUE B NHEPLUATIbHOW CUCTEME OTCYETA.

PaBeHCTBO chJl, BO3HUKAIOIIMX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[lenTpoOekHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOIECUCTBYIONICH CUJI TIPU JBMKCHUHM OpYyCKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHU JBIDKCHHMsI Opycka Mo
HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pas3Ile, OT ux aedopMarium.

N3yuenre ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJIOK.

N3mepenue koddduiimeHTa TpeHus MO BEIUYMHE YIJIOBOTO KoddduiireHTa
saBucumocTs F,(N).

HccnenoBanue nBukeHUs Opycka MO HAKIOHHOM TUIOCKOCTH € MEPEMEHHBIM
KO3()PUITUEHTOM TPEHUS.

N3ydeHne nBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IloctymatenbHOoe W BpamiaTelbHOE JIBHXKEHUE
TBEpAOro Teia. MOMEHT CWIbl OTHOCHTENBHO OCH BpamleHus. [lmedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEYyCTOMYMBOE, OE3pa3IMUHOE PAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEIIETUATHIE KOHCTPYKLUH.

Jemoncmpauuu.

VYcioBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmMuKym.

UccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUYET CUJT YIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OMOPHI.

Tema 4. 3axkonvt coxpanenusn ¢ mexanuke.

NmMnynbsc MaTepuanbHOW TOUKH, CUCTEMBI MaTepHANIbHBIX TOUEK. LeHTp macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHITBI 1 ©I3MEHEHHUE UMITYJIbCA TENA.



3aKOH COXpPaHEHHsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMEHT umIynbca MaTepUaIbHOM TOYKHU. [IpencraBieHue O COXpaHEHUU
MOMEHTa UMIYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MajgoM W Ha KOHEUHOM TmiepemenieHuu. ['paduueckoe
MpecTaBlieHue pabOThl CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckass sHeprusi MarepualibHOM TOUKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUAIBHON TOUYKH.

[ToreHnuanbHble W HENOTEHUHATIbHbIE CWIbl. [loTeHIManbHAsE >HEpPrus.
[ToTennuanbHas >HEprus ynpyro aehopMupoBaHHON NpYykuHbL. [loTeHIManbHAS
SHEprusd Tejaa B OJJHOPOJHOM I'PABUTAILIMOHHOM ToJ1€e. [loTeHnanbpHas sHeprus Tena
B TPaBUTAIMOHHOM TI0JIE OJHOPOJHOTO Iapa (BHYTpM W BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pabOThI HEMOTEHITMATBHBIX CHJI C K3MEHEHHEM MEXaHWYECKOU SHEPTUU
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAaHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM Ay WI€aTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTHMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJIOMET, KOTIEP, MPY>KUHHBIN MMUCTOJET, THPOCKOI, (PUT'ypHOE KaTaHHE HAa KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3auMHbIe TIpeBpallleHUs] KUHETUYECKOM M TOTCHIMAIBHOW SHEPTUU MPH
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Mpu cBOOOTHOM IMaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHUS OTEHIIMATBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CUIBI TPEHHS] MPU JBUKEHHHM Tejla MO HAKJIOHHOM
IJTIOCKOCTH.

Paznea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. Ocnoevl MOI1EKYAAPHO-KUHEMUYUECKOU meopul.

OcCHOBHbBIE TIOJIOKEHUSI MOJIeKyJsipHO-KuHeTHnueckoi Teopun (MKT), wux
onbITHOE 00ocHOBaHuE. Juddy3us. bBpoyHoBckoe ABukeHHE. XapaKTep ABUKECHUS
Y B3aUMOJCHCTBUSA 4YaCTHUIl BellecTBA. Mojaenu CTpOEHHUsI Tra3oB, KUIKOCTEH H



TBEPABIX TN U O0BSCHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJekyl (atomoB). KonuuecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. l[llkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temrneparypa (mkaia temneparyp Kenbuna). 3akon JlanpToHa. M3omporeccsl B
UealbHOM Tra3e ¢ I[IOCTOSAHHBIM KOJUYECTBOM BellecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJAHEH  KUHETHYECKOW  DJHeprueiu
NOCTYNaTEIbHOrO TEIJIOBOIO JABMKEHHUS MOJEKYJI HeaJbHOro raza (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUSI €€ YaCTHII.

TexHudyeckne yCTPOMCTBA W TEXHOJOTHYECKHE TMPOIECCH: TEPMOMETD,
O6apomeTp, noxyyeHue HaHOMaTEPUATIOB.

[Ipodeccun wuHXKEHEpP - XUMUK, HHXeHep - ¢u3uk u T.a. [lomyuenwue
npodeccuit B CamapCKOM HAIMOHAJIBLHOM UCCIIEIOBATEIbCKOM YHHUBEPCHUTETE
umenu akagemuka C.I1. Koposnesa.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTULl BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

HNuddy3us xuakocTei.

Mopnaens onbita ITepHa.

[IpuTskeHre MOJEKyI.

Mogenu KpucTajuiM4ecKuX PemeToK.

HaGmronenne u uccneoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanne 1poliecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOpsiYeid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMEe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CpEAHUE 3HAUCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOTMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pelakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.



Mojgenp uaeaIbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpA)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEIU: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMIepaTypbl. BeipaxeHue sl BHyTPEHHEN YHEPTUU OJHOATOMHOTO HI€AIBHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Briuncnenue paboTsl o rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHepruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TtemnoThl. TemnmoéMkocTh Tena. YAeabHass U MOJsipHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHEe Maiiepa. YelibHas TEIUIOTa CrOpaHust
ToruBa. Pacuér konmmyecTBa TeIIOTHI mpu Temwonepenade. I[lonsartue o0
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoandyecTBo TemioTsl
U paboTa Kak Mephl HM3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJAMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHUCTEMBbI MIPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOJIFOTHAsI TeMITeparTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0IHOTO0 Tella K 0oJjiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). Heo6patumMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUrareneil. TermaoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckue yCTpPONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: XOJIOANIbHUK,
KOHIUIIMOHEP, JW3CIbHBIH W KapOIOpaTOpPHBIM JBUTATENIM, IapoBas TypOWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTWIH3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIMSA OMOOPTaHWYSCKOTO TOTUTHBA IS
BBIPA0OTKHU «TEIIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3meneHne TeMmnepaTyphl Ipu aauadaTHIECKOM paCIIUPEHU.

Bosnyminoe orauso.

CpaBHeHUE yAENbHBIX TEINTIOEMKOCTEH BEUIECTB.

Crioco0Obl M3MEHEHMsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

UccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aanadbaTHOTO Mpoliecca.



N3yuenune B3aMMOCBSI3M HDHEPrUUA MEXKMOJEKYISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATypPbl KUTICHUS KUIKOCTEM.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoool.

[TapooOpa3oBanue u KoHIeHcalusl. Micnapenue v kuneHue. Y aebHas TemioTa
napooOpa3oBaHMUs.

HacepilieHnble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHas 3aBUCHMOCTH
IJIOTHOCTHU Y JABJICHUS HACBIIIEHHOTO Mapa OT TEMIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphl KUTIEHUS OT JABJICHUS B
AKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBieHue W KpucTamum3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacuivpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JTMHEWHOE
pacuiupeHrue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUIMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (Pa3oBbIX MEPEX0OIax.

YpaBHeHHE TENIOBOTO OajaHca.

[ToBepxHocTHOe HaTskeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanumisipasle siBnenus. J{aBineHue noa UCKpUBIEHHON MOBEPXHOCTHIO KHIKOCTH.
®opmyia Jlamaca.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKHME TPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TermnoBoe pacimmpeHue.

CBoiicTBa HACHILIEHHBIX APOB.

Kunenune. Kunenue nmpy noHM>K€HHOM J1aBJICHUM.

N3mepenue cuibl HOBEPXHOCTHOTO HATSIKEHUS.

OMnBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanumnsipasie siBiaeHusI.

Moenn HEHBIOTOHOBCKOM JKHUIKOCTH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunbr nedopmarnimii.

Ha6monenne mansix aedopMarimii.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEIIOTHI IJIaBICHUS JIbAA.

N3ydeHne cBOMCTB HACHIICHHBIX MTAPOB.

N3mepenue aOCONIIOTHON BIAXKHOCTH BO3JyXa W OILIEHKAa Macchl MapoB B
MTOMEIICHUU.

N3mepenune koadgduiineHTa moBepXHOCTHOTO HATSXKCHUS.



N3mepenune moayinsa FOHra.

HccnenoBanne 3aBUCUMOCTH  Jepopmanuu  pe3nMHOBOro oOpasma OoT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. JinekrpoauHaMuka.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell U €€ MpOSBICHUA. JJIEKTpUYECKHi 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfoB. I[IpOBONHMKH, HMAJIEKTPUKA U  MOIYHPOBOJIHHUKHU.
DNeMEHTAapHBIN ANEKTPUUECKUM 3apsij. 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH Kynona.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpsoxénHocts  anexktpuueckoro  moiss. [IpoOGueiid  3apsa.  Jlunum
HAIPSYKEHHOCTH AJIEKTPUUECKOTO 1oIsl. OHOPOJHOE AIEKTPUUYECKOE TOJIE.

[ToTeHUIMaNBbHOCTh 3JEKTPOCTATUYECKOr0 NOJIs. Pa3HOCTh MOTEHUMANOB U
HamnpsbkeHue. lloTeHnManbHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuman anexkTpocTaTuyeckoro nojst. CBsA3p HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHLIUANIOB JUIsl DJIEKTPOCTATHYECKOro ToJig (KaKk OJHOPOJHOIO, Tak M
HEOJIHOPOHOTO).

[TpuHIUI CyNepno3UulMy dTEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apshKEHHOro mo oO0béMy 1mapa. [lonme paBHOMEpHO 3apsKEHHON
OeCKOHEUHON TUIOCKOCTH. KapTWHBI JWMHUNA HaNpsOKEHHOCTH JTHX TMOJeH U
SKBUIIOTEHIUAJBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apSI/IOB.

JIMpAEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. JusnexrTpuyeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. IJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coenuHeHNE KOHIeHcaTopoB. [lociaenoBaTenbHOE cOeAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIBI B OHOPOJAHOM 3JIEKTPUYECKOM IOJIE.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alluTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
KOHJIeHCATOpHI, reHepatop Bau ae ['paada.

Jemoncmpauuu.

Y CTpONCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSAKEHHBIX IIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mopens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlluTa.

Y CTpOKCTBO U IEUCTBHE KOHICHCATOPA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIN
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U TUAJIEKTPUUECKOW IPOHUIIAEMOCTH.

OHeprus dJIEKTPUYECKOr0 NOJIS 3apsSKEHHOTO0 KOHIEHCATOpA.



3apsiiKa U pa3psAKa KOHJIECHCATOpa 4YepE3 PEUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, nPAKMUKyM.

OneHka cuil B3aUMOJICCTBUS 3apPSKEHHBIX TEIL.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUS] CBETOIMO/A.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HampsHKEeHUs ) npu
MIOCJIE0BATENBHOM COEMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBusl CyleCTBOBAaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO ToKa. McTouHukun
toka. Hanpsixxkenue U u 9J1C é.

3akon OMa 11 yyacTka Lenu.

DIEKTPUYECKOE COMPOTUBIICHHUE. 3aBUCUMOCTb COITPOTUBJIEHUS OAHOPOIHOTO
OPOBOJHUKA OT €ro JUIMHbl W IUIOLIAAM TOMEPEYHOIO CEYEHUs. Y IENbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBnEéHHBIX nekTpuueckux nenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemnaoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC v BHyTpeHHEE CONPOTUBJICHUE UCTOUHUKA TOKA. 3aKOoH OMa 17151 TOJTHOM
(3aMKHYTO#) »sJekTpuueckoil menu. MorHocTh ucTouHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHudyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CYUETUUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpSKEHHS Il PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCUMOCTbh COMPOTUBIEHUS LWJIWHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUS TPU MOCTOSSHHOM
HaIpsKEHHUH.

[Ipsimoe n3mepenne DJ]C. KopoTkoe 3aMbikaHUE TaIbBAHUYECKOTO AJIEMEHTA
1 OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Crioco6blI coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

NccnenoBanne pa3HOCTH NOTEHIIMATOB MEXKY MOJ0CAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

NccenenoBanne cMEMIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIICHUS TPOBOAHUKOB.



UccnenoBanue 3aBUCMMOCTH CWJIBI TOKA OT HAMpPSOKEHUS JJISI  JIAMITBI
HaKaJIUBaHUS.

VYBenuueHue npenesia usMepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXKTY MOJTOCAMHA UCTOYHUKA TOKA OT
CHJIBI TOKA B IIEIIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DneKkTpuyecKkas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COMPOTHUBJICHUS METALIOB OT
TeMrepatrypbl. CBEpXIIPOBOIUMOCTD.

DNEeKTPpUUECKU TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX MTYYKOB.

[TomynpoBOTHUKH. CobOcTBeHHAs u pUMeCHasI IPOBOJIUMOCTD
noJryripoBoAHUKOB. CBoMicTBa p—N-niepexoaa. [lomynpoBoIHUKOBEIE TTPUOOPHI.

DJIEKTPUUYECKUM TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAS] JAUCCOLMALIMS.
Onektponus. 3akoHsl Papajes s FIEKTPOIIN3a.

DOneKTpuUecKuii TOK B Ta3zax. CaMOCTOSITETbHBIH M HECaMOCTOSTECIbHBIN
paspsan. PaznuyHblie TUIBI CAaMOCTOATENBHOTO pa3psaaa. Monnus. [Tnazma.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: ra3opa3psiIHbIe
JaMIIbI, AJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOP, (HOTOINOMA, CBETOANO/I, TAlIbBAaHUKA, paQ UHUPOBAHNE ME/H, BHITLJIABKA
AITIOMHUHMUS, DIEKTPOHHASI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTponusa Papanes.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

Hab6monenue snekTposunsa.

N3mepenue 3apsiia 0IHOBAJIEGHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPaTYPBhl.

CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYeCKU MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX M3MEPUTETHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIEC MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX BEITUYMH.
OueHka rpasull MOrperHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3MYeCKUX BEIUYMH, MPOBEpPKAa MPEJIOKEHHBIX rumore3 (BoIOOp H3 padoT,



OMMCAHHBIX B  TEMAaTUYECKUX  pazjenax «YUYEHUUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 10 knacce ocyliecTBiseTcs
C Y4€TOM COJAEpKaTEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcamMH MaTE€MaTUKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HaydyHbId (DakT, rumoresa, (pumyeckas BeJIWUYMHA, 3aKOH,
TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTETbHBIE PUOOPHI, IMPpoBas JadopaToOpus.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHHMU. JluneiHas QyHKus,
napabouna, runep6oia, ux rpa@ukud U cBoiicTBa. Tpuronomerpuueckue GyHKIHUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B >KMBOM mpupojne, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIN3alUsl OUMOOPTaHMYECKOr0 TOIUIMBA [JIsi  BBIPAOOTKH  «TEIUIOBOM» W
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumua: UCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpHAs Macca, IOJIy4YeHHE HaHOMAaTepHaJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, KUIAKOCTEN M T'a30B, JKUIKHE KPUCTAIUIBI, HIEKTPHUUECKHE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTUYECKAass  JUCCOLMAlMs, TajJbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
Y4€T CyXOro M JKHIAKOIO TPEHHMS B TEXHUKE, CTaTUYECKUE KOHCTPYKLHH
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIB30BAaHUE 3aKOHOB COXPAHCHMS
MEXaHMKH B TEXHUKE (TMPOCKOI, BOJOMET M APYTHE), IBUraTeiab BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJIYIPOBOJHUKOBBIE MPUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe none.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.



Cuna Jlopenua, e€ HanpaBieHUE U MOJIYJb. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiiel JlopeHua.

MaruautHoe nosne B BeuectBe. DeppoMarHeTUky, napa- U THaMarHeTUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOIECCHI: MPUMEHEHUE
MTOCTOSIHHBIX MAarHuTOB, 3JEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTENIN 371€MEHTAPHBIX YaCTHII.

Joctmxkenuss moisoApix ydeHblx Camappl. CaMapcKuil HAallMOHAJIBHBIN
uccienoBaTensckuil yausepeuret nmenu akaaemuka C.I1. Koponesa.

Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMA ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
[10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MAarHUTHOM UHAYKUIMH TOJISL ITTMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs my4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunnun JNEUCTBUS ANEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHAYKUMHM. 3aKOH JJIEKTPOMAarHUTHOW HWHAyKuuu Papases.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.

IIpaBuno Jlenua.

NunykTtuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM IOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAS
[€4b, COJIECHOU/I, 3aIIUTa OT JIEKTPU3ALNUU TEJI MPU ABUKEHUU B MArHUTHOM I0JIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjeHuUst 31I€KTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

[TpaBuno Jlenua.



[Tanenune marauTa B alfOMUHUEBON (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW UHAYKITUH.

OrnpeneneHue HHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paszpnen S. Kone0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue kosiebanus. Kunemaruueckoe u JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OMUcaHue (3aKOH COXPAaHEHHUS MEXaHMYECKOW dHepruu). BeiBoa
JTMHAMHYECKOTO OMUCAaHMS TAPMOHMYECKUX KOJIeOaHUM M3 MX DHEPreTUUeCKOro u
KMHEMATUYECKOTO OMHMCAHUSI.

Amvmutryna u (dasza kosnebanuil. CBs3b aMIUTMTYbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora koneOanuit. Ilepron manabix CBOOOTHBIX KOJeOaHUU
MaTeMaTH4YeCKOTO MasTHuKa. [lepuoa CBOOOIHBIX KoOJ€OaHUN TPYKMHHOTO
MasTHHUKA.

[TonsTue o 3aryxatonux Konebanusx. BoiHyxaeHHble konebanus. Pezonanc.
Pe3sonancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHON KPHUBOM.
ABTOKOIEOAHMS.

TexHuueckne ycTpoHWCTBA U TEXHOJOTHUYECKHE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoeOaTeNbHOTO IBUKCHHUS.

HaGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHWH rpy3a Ha HUTH OT
aMILTUTYBIL.

HccnenoBanue 3aTyxaronmx Kojie0aHui U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBIICHUSI.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaTbHON MOJIETTH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTHH MPHU KOJEOAHUIX IPy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUT.

HabGmronenne pe3onanca.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoit, npaKmuKym.

N3mepenne mnepruoma CBOOOTHBIX KOJEOAHWN HUTSIHOTO W TPYKHHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBIKEHUS TEa B XO/€ KOJIeOaHU Ha YIIPYTOM TOIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPruu B NPY>KUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMIUTUTY bl 3aTYXaIOIMINX KOJIEOaHUIA.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUH.



Tema 2. dnekmpomacHumHubsie KoJ1€0AHUA.

Konebarenpubiit koHTYp. CBOOOJHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHOM KoisiebaTenbHOM KOoHType. ®opmyna Tomcona. CBs3b aMIUIMTYAbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYAOW CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JCUCTBYIOIIEE 3HAUYEHHE CUJIbl TOKAa M HANpSOHKEHUS OpH pa3audyHou ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHyconJanbHblii NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMNH CUHYCOWJAJIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOiIeHHE
AIEKTPUYECKOU SJHEPTUM.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMUYECKHE MPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJI€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIeOaHHiA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BrinyX/1IeHHbIE CHHYCOUAIbHBIC KOJICOAHMS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOp B LENU HEPEMEHHOIO
TOKaA.

Pe3oHanc mnpu mocnenoBaTENbHOM COEIMHEHUM PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH ¥ KOHJEHCATOPA.

VY cTpoiCcTBO M IPUHIIKI IeUCTBHS TpaHCchopmaTopa.

Mogens JIMHUY 3JIEKTPOIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

NccenenoBanne NMEpeMEHHOIO TOKAa 4epe3 IOCIENOBAaTEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenne 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbIE 80SIHBL.

MexaHnueckue BOJIHBI, YCIOBHSA MX pacnpocTtpaHeHus. l[lomepeunsie wu
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTH pacnpoCTpaHEHWUs W JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpPaXCHHE, MPEIOMJIEHUE, UHTEpPEpPEHLUs U
nidpakmusi.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.



[IIymoBO€E 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHS SJICKTPOMATrHUTHBIX BOJIH.
B3anmHas opreHTanuss BEKTOPOB B AJIEKTPOMArHMTHOW BOJIHE.

CBolicTBa  DJEKTPOMATHUTHBIX  BOJH:  OTPaXEHHE,  MPEIOMIICHUE,
noJigspu3anys, uHTepdepeHuus u qudpakims.

[IIxana >NEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuookanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebimomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenne orpakeHus ¥ IPeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniinu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

AKYCTHYECKHI pEe30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HaGmronenue cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaYKEHUE, TPETIOMIICHHE,
noJisipusanus, nudpakius, nHTepdepeHns.

Oo6nHapyxeHne nHPPaKpacHOro U yIbTpa(rOIETOBOrO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenune napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEWHOE pACIIPOCTPAHEHUE CBETA B OJHOPOAHOM cpene. Jlyd cBerta.
To4euHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne m3o0pa)keHuil B
w1ockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKA3aTENb
npenomiieHusi. OTHOCUTENbHBIN NTOKa3aTenb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETAa M COOTHOUICHHE JIJIMH BOJIH IIPU NIEPEXOAE MOHOXPOMATUYECKOTO CBETA YEPE3
TPaHUIly pa3aena AByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. [ucnepcust cBera. CloXKHBIA COCTaB O€JIOro CBeETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

Colwuparoiire u paccerBaroiue JUH3bl. ToHKast TuH3a. POKYCHOE PacCTOsIHUE
Y ONTUYECKasl CHJIa TOHKOW JIMH3bL. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOU
cepuueckoil JMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIIBHOTO MOKa3aTels
MPETOMJIICHHS.



dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW
ontuyeckoi ocu. IlocTpoeHune wn300pakeHUl TOYKM M OTpe3Ka MpsMOMl B
COOMPAIONINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAaX.

Onrtuueckue mpubopel. Paspemiaromias crnocodHocTh. [71a3 Kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMyMOB TIpM  MaJEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCHI: OYKH, JIyNa,
nepuckorl, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pElIETKA.

Jemoncmpayuu.

3aKOHbI OTPA’KEHHUSI CBETA.

HccnenoBanne nperoMieHUs CBETA.

HaGmroneHre moiaHoro BHyTpEHHEro OTpakeHus. MoJienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U IIPU3MY.

HccnenoBanrie cBOWCTB M300paKeHUI B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJeCKona.

Ha6monenne naTepdepeHnm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

HaGmonenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

HaGmonenne nudpakiiioHHOTO CIIEKTpa.

HaGmonenne nucnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NoNSIPOUIOB JIJIsl U3YyUYEHHS] MEXaHUUECKUX HAIPSKEHUN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBucuMocTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.

[Tonyuenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHne TEIECKONUYECKUX CUCTEM.

HaGmonenue nudpakunu, THTEpPEPEHIUN U MOJSIPU3alUU CBETA.

N3ydenune nossgpuzanuuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3ydenne uHTEpPEpeHINU J1a3€PHOTO U3TYUCHUS Ha JIBYX IIEJISX.



HaGmonenue nucnepcum.

HaGmronenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

HN3mepenne nivMHbl CBETOBOU BOJIHBI.

[TonyueHnne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIUOHHON
PELIETKHY.

Pa3znesn 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEJIBHOCTH.

I'paHuLiBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTyarsl crienuanbHON
TEOPUHN OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOpa3zoBanus  JlopeHia.
Ycnosue npuunHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHuveckne yCTpONCTBA U TEXHOJIOTMUYECKHE TPOIIECCHhI: CITYTHHUKOBBIC
NPUEMHUKY, YCKOPUTENH 3aPSHKCHHBIX YaCTHIL.

YyeHnyeckuit IKCIEPUMEHT, J1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPIHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsIKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pasnen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3IydeHHe a0CONIOTHO YEPHOIrO Tena).
3akoH cMeuleHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexTa. YpaBHEHUE
OiiamreitHa 11 poTodddexra. «KpacHas rpanunia» hororddekra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W a0COJMIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleOenena.

BosnnoBbie cBolicTBa yactuil. Bonubl ne bpoiis. JlnuHa BosHb! e bpoind u
pa3mepbl 00JacTU JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopryckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpOHOB Ha KpHUCTALIaX.

Crnemuduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEOMpeaeIEHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemenT, GOTOAATUYNK, TYHHENIbHBIM MHKPOCKOI, COJIHEUHas Oartapes,
CBETOJIHO/.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oToddekTa.

UccnenoBanne 3aBUCMMOCTH  CONPOTUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Cseronnon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.



Hccnenosanue goropesuctopa.

N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccnenoBanus ¢potodddexra.

HccnenoBanne 3aBUCUMOCTHU CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITHl 1O HKCCIENOBAaHHUIO CTpOeHMs aroma. [lmanerapHas monaens aToma
Pezepdopna.

[Toctynatsl bopa. M3nydyenue u noraomeHue (GOTOHOB MPH MEPEXOAE aToMa ¢
OJIHOTO YPOBHS YHEPTUU HA IPYTOil.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJECHHOE U3llyueHue ceera. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOUECChl: CHEKTPaIbHbIN

aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopguens onbita Pesepdopaa.

HaGmonenue nuHeM4aThiX CIEKTPOB.

YCTpolcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue JJIMHBI BOJIHBI JA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cnekTpa.

HccnenoBanne CIeKTpa pa3pe’KEHHOI0 aTOMapHOTO BOJOPOJa U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHUY,.

Hyxknonnas Monens sapa [eitsenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30tormsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOINBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHsS. BiusHHE paIMOaKTUBHOCTH Ha YKUBBIE
opranu3mbl. EctrecTBeHHbIN poH m3nydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

SAnepunie peakiuu. [lenenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE acCIeKThl Pa3BUTHSA
SIEPHON IHEPIETUKHU.

MeTobl perucTpanyu U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CraHgapTHol mojenu. TémHas matepuss U TEMHas
JHEprus.

EnunacTBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, aToMHast 00MOa, MAarHUTHO-
pe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

UccnenoBanue painoakKTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.



N3yuenue normiomieHus: 6eTa-4yacTUll alTllOMUHUEM.

Pasznen 8. DiieMeHTHI ACTPOHOMHUHM U ACTPO(PU3UKH.

Drtansl pa3BUTHS aCTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJAMOTENIECKOITbI, BHEATMOC(hEepHast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

CosiHeuHas cucTeMa.

Counnue. ConmHeunasi akTuBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[Marpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CojHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyte — Hama T'amaktuka. [lonoxenue u aswxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PenmmkTOBOE H3ITyUYeHUE.

MacmrabHas ctpykrypa Beenennoil. MeTaranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEeBEpHOro MONylIapus U SPKUe
3BE3/BI.

HaGmonenust B Temeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3THBIX
CKOIUICHUHU.

Du3HYeCKUH MPAKTHKYM.

Cnioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX HM3MEPUTETBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIBHBIC TTOTPEITHOCTA U3MEPECHUN (PU3NYECKUX BEIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUECHUYECKUH  OKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee NoBTOPEHUE.

OO6o00menne U cucTeMaTH3alus COJIEP KaHMs pa3zie]ioB Kypca «MexaHHuKa,
«MonekynsapHas Gpu3rKa U TepMOJIUHAMUKAY, « NEKTpOoANHAMUKay, «KonebaHus u
BOJIHB», «OCHOBBI CIEIUAIBHON TEOPUHU OTHOCUTENBHOCTH», «KBaHTOBadA
busuKay, « ITEMEHTbl ACTPOHOMUU U aCTPOUIUKIY.



Ponr ¢usuku © acTpoHOMUHM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOH c(pepax nesTeaIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3HUKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KapTUHE MHUpPa, 3HAYECHHUE OIMUCATEIILHOM,
CUCTEMATU3UPYIOIEH,  OOBSICHUTENBHOM M  NPOTHOCTHYECKOW  (DYHKIIMIA
(¢uznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonénHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmuvle nonamus, C64A3aHHbLE C U3YUCHUEM MEMO008 HAYUHOZ0
no3HanuA: SABIICHUE, HaydHbId (DakT, rumnoresa, (pumyeckas BeJIWYMHA, 3aKOH,
TEOpHus, HAONIOJCHUE, OKCIEPUMEHT, MOJCIUPOBaHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE TPUOOPHI, IMPpoBas 1ad0paTOpHs.

Mamemamuka: pelieHHE CUCTEMBbl YpPaBHEHUH. TpHUroHOMETpUYECKHUE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX (QyHKIUH. [Ipu3Haku nogo0ust TPEyroJbHUKOB,
OTIpeJIeNIeHHE TUIOIIAIU TIIOCKUX (PUTyp U 00BhEMa Tell.

Buonozcua: snextpuueckue SBICHUS B KUBOW NpuUpoie, KojieOaTelbHbIE
IBIDKEHHUS B JKMBOM IIPUPOJE, DKOJIOTMYECKHE PHUCKU IIPpU IPOU3BOJICTBE
JJIEKTPOSHEPTUM,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHME  OKPYXKAIOIIEW  Cpelsbl,
yJIBTPAa3BYKOBasi JUArHOCTHKAa B MEIULIMHE, ONTHYECKHUE SBJICHUA B XUBOU
IPUPOLE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEJI, MEXaHNU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PELIETKH, CTIEKTPAJIbHBIN aHaIH3.

T'eozpaghun: wmarnuTHBIE TIONIFOCA 3€MJIM, 3&JI€KU MarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB,
AJIeKTpoJBUTraTeNh SIKOOU, reHepaTop NMEePEeMEHHOro TOKAa, WHAYKIIMOHHAs IeYb,
JMHUHU JJIEKTponepeaay, 1EKTPOABUTaTENb, patap, paIUuONpUEMHUK, TEIEBU30D,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JIUAarHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEUHasi Oarapesi, CIIyTHUKOBBIE
IIPUEMHMKH, sIEpHAsA DHEPreTHKAa M DKOJIOTMYECKUE AaCHEKThl €€ Ppa3BUTHIL.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHHUsA YyueOHoro mpeamera «Dusnkay
JOJDKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTh O0YYaKOIIUXCS PYKOBOJCTBOBATHCS
copMUPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX



OpUEHTAIMM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M ONbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allii OCHOBHBIX HAaIPaBICHUUN
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:
rPa’KIaHCKOr0 BOCITUTAHUS:
o ChOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUKM O0YyYarONIErocsi KaK aKTUBHOT'O
Y OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIIECTRA;
o IPUHATHE TPAAUIMOHHBIX  OOIIEUETIOBEUECKUX T'YMAHUCTHYECKUX U
JNEMOKPAaTUYECKUX IEHHOCTEN;
¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXAAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBlIeHHMM B 0Opa3oBaTeIbHOMN
OpraHu3aluu;
e YMEHHME B3aUMO/ICHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU
¢ uX QyHKIUSIMU U Ha3HAUCHUEM,;
e TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AEATEIBHOCTH.
NMATPHOTHYECKOTO BOCITUTAHUS:
e chOpMHUPOBAHHOCTH POCCUHCKOMU TPaXI1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
o C(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHMUS;
e CITOCOOHOCTh OIIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIe B AEATEIbHOCTH YUEHOTO;
¢ OCO3HAHME JINYHOTO BKJIAJ]a B TOCTPOCHUE YCTONYMBOTO OYYILIETO.
3CTETHYEeCKOr0 BOCIIMTAHUSA:
* 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA,
npuUCyIero Gu3nIecKon HayKe.
TPYAOBOT0 BOCIIUTAHMSA:
e MHTEPEC K paznuyHbiM cdepam mpodecCHOHATBLHON AESTEIBHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oymymie mpodeccuu U peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL,
¢ TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPA30BAHUIO B 00JIACTH
($U3UKY HA TIPOTSKEHUU BCEH KU3HU.
JIKO0JIOrMYEeCKOro0 BOCIIMTAHMS:
e COOPMHUPOBAHHOCTh JKOJOTUYECKON KYyJIBTYPBI, OCO3HAHHUE TI00aTHLHOTO
XapakKTepa HKOJOTUUECKUX MPOoOIeM;
e IUITAHUPOBAHUE U OCYIIIECTBIICHHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWYNBOTO PAa3BUTHS YEJIOBEUYECTBA;
e PACIIMPEHUE ONbITA ACATEIBHOCTH HKOJOTMYECKON HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI TI0 (PUBHKE.
LHEHHOCTH HAYYHOI'0 O3HAHMS:



¢ C(OOPMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

¢ OCO3HaHME LIEHHOCTU HAy4YHOM JeATEIbHOCTH, T'OTOBHOCTh B IIpPOIECCE
U3y4YeHUs] (PU3MKU OCYLIECTBISATh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
NEeSATENbHOCTh HHINBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3zoBble JJornueckue 1ecTBUA:

e CAMOCTOSAITENILHO  (OpMyNIHpOBaTH M aKTyalU3UpoOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OIIPECIISITh 1NN JIeSITEIBHOCTH, 3aJlaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTHKCHUS;

e BBIBJSITh 3aKOHOMEPHOCTHM M TMPOTHUBOPEYUST B  paccMaTpUBAEMBbIX
(bUBUYECKUX SBJICHUSX;

e pa3pabaTbIBaTh IJIAaH PEIICHUS MPOOJeMbl ¢ YUYETOM aHaIU3a UMEIOITUXCS
MaTepUaIbHbIX U HEMaTEepUaIbHBIX PECYPCOB;

¢ BHOCUTh KOPPEKTHBBI B  JICITCIIBHOCTh, OIICHUBATh COOTBETCTBUE
PEe3YyIBTATOB IIEJISIM, OIICHUBATh PUCKH TTOCJICACTBUMN JEATEIbHOCTH;

¢ KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

e Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBarejabcKkue AeCTBHA.

e BIQJICTh HAYYHOU TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHSIMU U METOJAMHU
bu3uIeCcCKON HAYKH;

e BJIQJICTh HABBIKAMU yU4E€OHO-MCCIIEIOBATENBCKOM U MPOEKTHOM eI TeIbHOCTH
B 00acTH (hU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIEHOMY
MOMCKY METOJIOB pelIeHus 3a/1ay (PU3UUECKOr0 COACepKaHuUs, TPUMEHEHHUIO
Pa3TUYHBIX METOJIOB MTO3HAHUS;

¢ BIAJCTh BUJAMHU JCSITCIBHOCTH IO TMOJYYEHHUI0O HOBOTO 3HAHUS, €ro
UHTEPIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IUYHBIX yUSOHBIX
CUTyallusiX, B TOM YHCJIE TPHU CO3JaHUU Y4EOHBIX NPOEKTOB B 00JIacTH
buzuky;

o BEISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAuTh AapryMeHTbl s
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpbl U KPUTCPUU
pelieHus;

¢ AHAJIM3UPOBATh TIOJIYYEHHBIE B XOJAE PEIICHHS 3aJadyd  pe3yibTaThl,
KPUTHUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTbh, TIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCIIOBUSX;

e CTaBUTh M (GOPMYIUPOBATH COOCTBEHHBIE 3ajjadyd B 00pa30BaTENIbHOM
NEATEeNbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPHOOPETEHHBIN OTIBIT;



e yMETh TMEPEHOCUTh 3HAHUS 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEICATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00IaCTel;

e BBIJIBUTATh HOBBIC UJICH, MPEIJIaraTh OPUTHHAIIbHBIE TTOAXO/IbI U PEILICHHUS;

e CTaBUTH MIPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIIUE aJbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmaumeii:

e BJIaJICTh HaBBIKAMH TOJIydeHUs UHPOpMAIUU (PU3UUECKOTO COACPKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATh TOUCK,
aHaJgu3, CHUCTEMaTH3AlMI0 U HMHTEPHPETAIUI0O WH(POpMAIMKU pPa3IMUHBIX
BUJIOB U (DOpPM TMpeICTaBIICHHUS;

e OIIEHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

e CTIOJB30BaTh  CPEACTBA MH(MOPMALIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUA B  PEHICHUW KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3AaIMOHHBIX 3a7a4 C COOJIFoJICHUEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBHIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

e CO3/1aBaTh TEKCThI (YU3UYECKOTO COJCPKaHMS B Pa3IUYHBIX (Popmarax ¢
y4€TOM Ha3HaueHus WHQPOpPMAIMKU U IIEJIEBON ayJUTOPUHU, BHIOUpas
ONTUMAIBHYIO0 (OPMY MPECTABICHHS U BU3yaIU3aIIUH.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

e OCYHIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOM JI€SITEIbHOCTH;

e pacrio3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CHUTyallMd H  CMAT4arh
KOH(DJIMKTHI;

e Pa3BEPHYTO W JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHHUSI C HMCHOJb30BAHHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBA KOMAaH/IHOW U WHAUBUIYAIbHOU
paboTHI;

e BEIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJ0T0 WieHa KOJUIEKTUBA;

e IPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH WU
KOOPIAMHUPOBATh JCHUCTBHUS N0 €€ JOCTHKEHHMIO: COCTaBIISITh IUJIaH
NEUCTBHM, pacpeessiTh POJIA C YIETOM MHEHHIM YYaCTHUKOB, OOCYXKAaTh
PE3YNBTATHl COBMECTHOM pabOTHI;

o OLICHUBATh KAa4€CTBO CBOEr0 BKJAJAa M KaXJOTO YYaCTHHKAa KOMaHJbl B
001Ut pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpeJyiaraTb HOBBIE TPOEKTHI, OLIEHUBAaTh HJIEHM C TMO3ULUUU HOBHU3HBI,
OPUTMHAIILHOCTHU, MPAKTUYECKON 3HAUHUMOCTH;

¢ OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMIOBEJIEHHE B Pa3IUYHBIX
CUTYaIHsIX, IPOSIBIISATh TBOPUYECTBO ¥ BOOOpakeHNE, OBITh HHUIIMATHBHBIM.

PeryasiTUBHBIC YyHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

e CAMOCTOAITENILHO OCYIIECTBISATH MO3HABATEIbHYIO ACSATEILHOCTh B 00JIACTH
(GU3UKH U aCTPOHOMUHU, BBISIBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;



¢ CAMOCTOATENBHO COCTAaBJATh IUIAH PEIIEHUs PAaCUETHBIX M Kaue€CTBEHHBIX
3a/1ay, IUIaH BBIMOJHEHUS! MPAKTUYECKON paldoThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

o 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

e pacIIMPATH PaMKU y4€OHOTO IPEIMETA Ha OCHOBE JINYHBIX MPEANOYTEHUN;

o JICNIATh OCO3HAHHBIM BBHIOOpP, aApPryMeHTHUpPOBaThH €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

¢ OIICHUBATh TPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMHUPOBAHUIO W TPOSIBICHUIO SPYAUIMU B 00JacTH
(U3HMKHU, MOCTOSHHO MOBBINIATH CBOW 0OpA30BATENbHBIM M KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

o 1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

e BIAJCTh HABBIKAMM  TIO3HABAaTEJIbHOM  pedJeKkcUud Kak  OCO3HAHMS
COBEPIIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

¢ UCITIOJIB30BaTh NMPUEMBI pedIeKCUU AJI OLICHKU CUTyalluu, BHIOOpa BEPHOIO
pElICHHUS;

e YMETh OIIEHWBATh PUCKM U CBOECBPEMEHHO MPUHUMATh PEHICHUS MO0 HUX
CHUKEHHUIO;

e IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TIpU aHajJu3e pe3yIbTaToB
NEeSITebHOCTH;

o IPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

e IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TMpU aHajJu3e pe3yIbTaToB
NeSITeBHOCTH;

o IPU3HABATH CBOE MPABO U MPABO APYTHX HA OIMIHOKH.

B mpouecce AoCTHKEHUSI JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI I10
dbu3uke IS YpOBHS CpeHEro O0OIero oOpa3oBaHHsS Y OOyYarOIIUXCS

COBEPIICHCTBYETCS 9MOIUOHATBHBIH UHTEJICKT, HpeAoIararoui
c(hOpMHPOBAHHOCTH:
¢ CAMOCO3HAHWUS, BKITIOYAFOIIETO CIIOCOOHOCTh ~ IOHUMATh cBOE

AMOIIMOHATLHOE COCTOSIHUE, BUICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOIIMOHATILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

¢ CAMOPETYJIMPOBAHUS, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
AOMOIMOHATFHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

¢ BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTHIKEHHUIO TIENHA U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS W3
CBOMX BO3MOKHOCTEH;

o OMIIATUH, BKITIOYAIOIIEH CTOCOOHOCTH IOHUMATh IMOIIMOHATIFHOE COCTOSTHHEC
JIPYTHX, YYUTHIBATh €TO MPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;



e COIMAJILHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAUBATH
OTHOILIEGHUSI C JPYTUMH JIIOJIbMH, 3a00TUTHCS, NPOSBISATH HHTEpPEC U
paspeiiatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATDI

K koHity o0yuenusi B 10 knacce npeqMeTHbIE PE3YJIHTAThI HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 0O0YYaIOIIUXCS YMEHUIA:

e IOHUMATh  pOJb (U3UKKM B  DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
DKOJIOTUYECKOM, COLMAJIbHOW W ATHUYECKOW cdepax AesTeTbHOCTH
YeJI0BEeKa, POJb U MECTO (PU3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHPA,
3HAUEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSCHUTEIBLHOU U
MPOTHOCTUYECKOW  (YHKIUN  (Qu3MuecKkol TEOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJIUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUY MPECTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

e Pa3NIMYaTh YCIOBUSI MPUMEHUMOCTH MoJieNie (PU3NYECKUX TN U MPOIECCOB
(sIBJICHUI): MHEpIMaIbHAsl cucTeMa OTcuY€Ta, abCOJIOTHO TBEPIOE TEo,
MaTepuagbHas TOYKa, PaBHOYCKOPEHHOE JBWKEHHUE, CBOOOIHOE TaJICHHE,
a0coyIroTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe W abCONIOTHO
HEYNpYroe CTOJKHOBEHHUs, MOJENU Ta3a, KUIAKOCTU U TBEPAOTO
(KpUCTaJUIMYECKOT0) TeJa, UACATbHbIN ra3, TOUEUHBIN 3apsii, OJHOPOAHOE
AIEKTPUUYECKOE TOJIE;

e pa3nuyaTh YCJIOBUS (TPaHUIBI, O0JACTH) NPUMEHUMOCTH (HUZMUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e QHAJM3UPOBATh U OOBACHATH MEXAaHHMYECKHWE TIPOIECChl U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMDKCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEICHUS,
3akoHbl HbIOTOHA, TpUHUMUIN ~ OTHOCUTENbHOCTH ['ammies, 3aKkoH
BCEMUPHOI'O TATOTEHHMS, 3aKOHBI COXPAHEHUSI MUMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBsI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), MPU HTOM HUCIOIb30BATH
MAaTeMaTHYECKOE BBIPAKEHNUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
du3nuecknx 3aKOHOB: TpeoOpa3oBaHUi [ammiesi, BTOPOro M TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpPAaHEHHS HMMITYJIbCA W MEXaHHUYECKOU
SHEPIryH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHl U SBJICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAECAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW DJHEPTrHel TEIJIOBOrO ABHXKEHUS M KOHIICHTPAlHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIIOBOTO JABMKECHUS €r0 YaCTHIl, CBA3b JABJIECHUS UACAJIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpaHEHHUsl PHEPTUH B TEIUIOBBIX MpOIEccax), MPU ITOM HCIOIB30BaTh
MaTeMaTHYECKOE BBIPAKEHHNE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs MeHnneneeBa—KnaneiipoHa;

¢ AHAJIM3UPOBATH U OOBACHATH IIIEKTPUUECKHUE SIBICHUS, UCTIOIB3YsI OCHOBHBIE
MOJIOKEHUSI W 3aKOHBI  DJJICKTPOAMHAMHUKH  (3aKOH  COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kymnona, MOTEHIIUATBHOCTh
AIIEKTPOCTATUYECKOTO TOJS, MPHUHIUI CYMEPHO3UIMHA DIIEKTPUIECKHIX
MOJIeH, IPU 3TOM yKa3biBas yCIOBHs MpUMeHUMOCTH 3akoHa KysoHa, a
TaKKe MPAKTUYECKH Ba)KHBIE COOTHOIICHMS: 3aKOHBI Oma JuIsl ydacTka
Henu M i1 3aMKHYTOW DJIeKTpHuYeckoil memnu, 3akoH Jxoymsi—Jlenma,
npaswia Kupxroda, 3akonsl apajes 1ist 37€KTpoau3a);

o OMIMCHIBATh (PU3MYCCKUE TIPOILECCHl W SBICHUS, HWCIIONb3Ys BEIWYUHBI:
nepeMenieHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIBI, JIaBJICHUE, TOTCHIIMAIbHAS YHEPTUs, KHHETHYECKas SHEPT U,
MeXaHudecKasi SHEprusi, paboTa CUJIbI, IIEHTPOCTPEMHUTEIHHOE YCKOPEHUE,
CWJIa TSKECTH, CWJIa YIPYTOCTH, CHJIA TpPEHHUS, MOIIHOCTb, YHEPTHs
B3aUMO/ICHCTBHSA Tela ¢ 3eMIIEN BOIHM3H e€ MOBEPXHOCTH, SHEPTHUS YIPYTOi
nedpopMaIuy Py UHBI, KOJIWMYECTBO TETUIOTHI, a0CONIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJUMHAMHUKE, BHYTPEHHSS DHEPIrHsl HICaTbHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAEeabHOTO ra3a, OTHOCUTEIbHAS BIAXKHOCTD
Bo3ayxa, KII/| uneanbHOro TEMIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPsDKEHHOCTD JIEKTPUYECKOTO OIS, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO I1apa B BaKyyMe€ U B JIMDJIEKTPUKE, MOTEHIUAT
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMATIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsHKEHHE, MOUTHOCTh TOKa, AJIEKTpUUecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENIBHBIM U TApAIJIETbHBIM COSAUHEHUEM PE3UCTOPOB, YHEPTHUS
AIEKTPUUECKOTO IO KOHACHCATOPa;

e O0BACHATh OCOOCHHOCTH MPOTEKaHUs (DU3NUSCKUX SBICHUN: MEXaHUUECKOE
JIBUKEHUE, TEIUIOBOE JIBH)KEHHME YaCTHII BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKO€ nBIKeHUE, Tu(dy3us, ucCapeHne, KUIIEHUE 1 KOHICH Callus,
IUTABJICHUE W  KPUCTAJIM3AIMsI, HAMPaBICHHOCTh  TEIUIONEpEeayuH,
ANEKTpU3AIUS TEJ, SKBUIIOTCHIIMAILHOCTh TOBEPXHOCTH 3apsKEHHOTO
IPOBOIHUKA;

o IPOBOJIUTH MCCIICIOBAHNE 3aBUCHUMOCTUA OJHOU (DU3UYECKOW BEIUYUHBI OT
JPYTOH C UCTIOIB30BAHUEM MPSMBIX H3MEPEHUH, TTPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
¢u3nuecknx BENMWMYMH B BHAEC TpaduKOoB C y4E€TOM aOCONFOTHBIX
MOTPENIHOCTEH  M3MEpPEHWH, JeNaTh  BBIBOJIBI 1O  pe3yJibTaraM
WCCJICIOBAHNS;

o IPOBOJIUTh KOCBEHHBIC W3MEpPEHHUS (U3UYECKUX BEIWYMH, MPH OTOM
BBIOMpATh ONTHUMANIBHBIN METOJ M3MEPEHHS, OIEHWBATh aOCOIOTHBIC U
OTHOCHUTEJIHHBIC MTOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;



o IPOBOJIUTH OMBITHI MO MPOBEPKE MPEMJIOKEHHON TUMOTE3bI: IJIAHUPOBATH
AKCHEPUMEHT, COOUPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIyYEHHBbIE PEe3yJbTaThl U JIeJIaThb BBIBOJ O CTaTyce MPEJIOKEHHOU
TUTIOTE3bI;

e COOJNTIONIATH TIpaBUJia OE30MAaCHOTO TPyJa MPHU MPOBEJACHUU UCCIEIOBAHUN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa U y4eOHO-
UCCIIENOBATENBCKOW M TPOEKTHOW JEATEIIBHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a00OPaTOPHOTO 000PYIOBaHMUS;

e pemaTh pacu€THHIE 3a7]a4M C SIBHO 3aJJaHHON U HESIBHO 3aIaHHON (hr3nyecKoit
MOJICNIbIO: HAa OCHOBAaHWU aHaIM3a YCJIOBUS OOOCHOBBIBATH BBIOOP
dbu3udeckord MojenH, OTBeUarllne TpeOOoBaHUSIM 3ajauyd, MPUMEHSTH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJAThl (PU3UUECKUX TEOPHUil
Opyd  WCIOJIb30BAHUM MAaTEeMaTUYECKUX METOJIOB peIleHus 3ajaad,
IIPOBOJIUTH PAcuEThl HA OCHOBAHUM MMEIOIINXCS JTaHHBIX, aHAJTU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YYETOM IMOTYyUESHHBIX
PE3yIbTATOB;

e peIIaTh Ka4eCTBEHHBIC 3a7a4M, TPeOyIOIKe MTPUMEHEHUS 3HAHUM U3 Pa3HBIX
paznenoB Kypca (u3MKM, a TakKe HWHTErpalid 3HAaHWM W3 JpYyrux
PEAMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
IIETIOYKY PacCyXJICHUH C OMIOPOH HA M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U Gpu3HUecKHe SBICHUS;

¢ UCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS I OOBSACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThl U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOIIECCOB;

o IPUBOJIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE INIPOIECCOB OKPYKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh W OIICHUBATH TOCIEJCTBUS OBITOBON M MPOU3BOACTBEHHOM
NESITETbHOCTH 4YEJIOBEKa, CBSI3aHHOW C (DU3UYECKUMHU TMIPOILIECCAMH, C
MO3UIIMIA IKOJIOTUYECKON O€301aCHOCTH, MPEICTABIICHUI O PAIlMOHAITFHOM
IPUPOJONOJIB30BAHUM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAyKH M TEXHOJOTHM Jig [JaJbHEHIIEro pa3BUTUSA YEJIOBEYECKOTO
00111eCTBa;

e IPUMEHSATh PA3IMYHBIE CIMOCOOBI PaboThl ¢ WHpOpManuen (HU3NIECKOTO
COEepKaHUsI C WCIOJB30BAHMEM COBPEMEHHBIX HMH(OPMAIMOHHBIX
TEXHOJIOTUW, TIPH STOM HCIOJIH30BaTh COBPEMEHHBbIE WH(GOPMAIIOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKa, MepepadOTKu W NpeaAbsBICHUS Yy4eOHOW U
HAYYHO-TIONMYJISIPHON MHGOPMAIMH, CTPYKTYPUPOBAHMSI U WHTEPIPETAIIUN
uHGOpMAIMK, TOJYYCHHOW W3 PAa3JIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJTU3MpPOBATH  MOJydYaemMyr  HMH(pOpMalnMil0 HW  OLUEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(POpMAIINY;

o IPOSIBIISATD OpraHU3alMOHHbIE u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO MTPUOOPETEHHS] HOBBIX 3HAHUI B MTPOLIECCE BHITIOJIHEHUS
MPOEKTHBIX ¥ y4eOHO-UCCIEI0BATEILCKUX PA0OT;



e paboTaTh B TIpYNNE C HWCIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIbI, PAMOHATBLHO PACHPEACIsITh ACATEIbHOCTh
B HECTAHJAPTHBIX CUTYyallUsiX, aJICKBAaTHO OIIEHUBATh BKJIaJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIbI B PEIIEHUE PacCMaTPUBAEMOil TPOOIEMBI;

o IPOSIBIISAITH MOTHBALIMIO K Oynymied mpodecCUOHAIBHONU NESITEIBHOCTH IO
CIENUAIBHOCTAM (DU3UKO-TEXHUUYECKOTO TPOQuIs.

K konity oOyuenusi B 11 knacce npeIMeTHbIE PE3YJIbTAThI HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

o IOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKOU, TEXHOJOTMYECKOM, COLUAIbHON
U ITHYECKOW cdepax AesTENbHOCTU YEIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHON Hay4YHOW KapTHUHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUYECKOU
JeSTENbHOCTH YeJOBEeKa U JaJbHEWIEM HayYHO-TE€XHUYECKOM pPa3BUTHH,
3HAUEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBLHOU U
IPOrHOCTUYECKON (PYHKIUN (PU3NYECKON TEOpHH — 3JIEKTPOJUHAMUKH,
CHEIUANIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3HKH, POJb
¢usznueckoir Teopuu B (POPMUPOBAHUM MPEICTABICHUN O (QU3NUECKOn
KapTUHE MHpa, MeCTO (U3MYECKOM KApTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUIN O MPUPOJIE;

e Pa3aMyaTh YCIOBUS MPUMEHUMOCTU MOJIeNel (PU3NYECKUX TN U MPOIIECCOB
(sIBJI€HUI): OJHOPOJHOE 3JIEKTPUUECKOE U OJTHOPOJHOE MAarHUTHOE MO,
rapMOHUYECKHE KoJieOaHUsl, MaTeMaTHUYEeCKUN MAasITHHUK, WJeaTbHBINA
IPY>KUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, UeaabHbIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBaHTOBOM MOJENH CBETA;

e pa3nuyaTh YCJIOBHUS (TPaHUIBI, OO0JACTH) NPUMEHUMOCTH (HUZUUIECKUX
3aKOHOB, TIOHUMATh BCEOOIIUN XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOILIECCHl M SIBICHHS,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHHUSI W 3aKOHBl D3JIEKTPOAUHAMHUKUA U
CHeUUalbHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMArHUTHOM  wHAYKUuH, npaBuino  Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHHMSI CUJIBI TOKA, IIOCTYJIAThI CIIEHUAIBbHON TEOPUN OTHOCUTEIIBHOCTH
DOUHIITEHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIOJb3Ys
MOJIOKEHUS  KBAaHTOBOW  (u3uku  (ypaBHeHHe  OUHINTEHHA IS
dotorddexra, mepBrIil U BTOpO# mocTynaTsl bopa, MpUHIUTT COOTHOIIICHUS
HeonpeaenéHHoctel ['eilzenOepra, 3aKOHbl COXpaHEHHUs 3apsI0BOIO U
MacCOBOI'0 YHCEJ U SJHEPTUU B SJEPHBIX PEAKIMAX, 3aKOH paJUuOaKTUBHOTO
pacnana);

o OMMCHIBATh (PU3MYECKHE NPOLECCHl W SBJIEHHUSA, HCIOIb3YS BEJIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOr0 MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOIO
MoJisi, Pa3HOCTh MOTEHIMAJIOB, DJIEKTPOJBIKYIIAA CUIa, WHIYKIUS



MAarHUTHOTO TOJSl, MAarHUTHBIA MOTOK, cWjia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYINNAS CHUJIa CAMOUHIYKIUM, SHEPrUs MATrHUTHOTO TMOJs
MIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMIYJIbC, TIOJIHASI SHEPTUsl, SHEPTUs
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MACCOBOE YKCIIO
U 3apsl siipa, SHEPTUs CBA3U sJIpa;

e OOBICHATH OCOOEHHOCTH POTEKAHUS buznyecKux SIBJICHUM :
AJIEKTpPOMArHuTHAs MHAYKIMS, CAMOUHIYKIIUSI, pe30HAHC, UHTep(epeHIus
BOJIH, Jaudpakuus, AUCHEPCHUs, T[IOJTHOE BHYTPEHHEE OTpPaKCHHUE,
dboToanekTpuueckuii 3pdext (hotodddexr), anbda- u 6eta-pacnasl saep,
raMMa-u3jaydeHue sjep, Gu3ndecKue MPUHIUIBI CIEKTPAIbHOIO aHanu3a U
paboThI 1a3epa;

e OIIPE/ICIISITh HANpaBJI€HUE WHIYKIIMM MArHUTHOTO TII0Ji TMPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

e CTPOUTH U300paKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOUW JTMH30M, U
PacCUUTHIBATh €T0 XapaKTEPUCTUKH;

o IPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TOHSATHS, TEOPUH H
3aKOHBI JIJI1 aHalmM3a ¢ OOBSACHEHHS  (U3UYECKUX IPOIIECCOB,
MPOUCXOANINX B 3BE3/IaX, B 3BE3AHBIX CHCTEMax, B MEKTraJlaKTUUEeCKOMH
cpene; ABMKEHUS HEOCCHBIX TeJ, DBOJIFOIIMHU 3BE3/] U BeeneHHo;

o IPOBOJINTh  UCCIICIOBAHWE 3aBUCUMOCTEH  (PU3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, IPU HOTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl  MOJYYEHHOW  3aBHCHUMOCTH
¢uznueckux BENIMYMH B BHIE TpaduUKOB C Y4E€TOM aOCONIOTHBIX
NOTPEIIHOCTEN  WM3MEPEHWW, JenaTh  BBIBOJABI 1O  pe3yJibTaTam
UCCIIEJOBAHNS;

o IPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (U3UYECKUX BEIUYHH, MPU ITOM
BbIOMpATh ONTHUMANBHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

o IPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYEHHBbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE MPEIJIOKEHHON
TUINIOTE3BI;

e OIIMCHIBATh METO/IbI MTOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

o COOMIO/IaTH TIpaBMIIa 0E30MACHOTO TpyZa MPU MPOBEICHUH HUCCIEAOBAHHUNA B
pamMKax  y4yeOHOro  JKCIIEpUMEHTa,  TpakTUKymMa ©W  y4eOHO-
UCCIEN0BATEIbCKOM M TIPOECKTHOM JEATENbHOCTU C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U JTa0OPATOPHOTO 00OPYIOBaHHS;

e pellIaTh pacu€THHIC 3a4a4H C SIBHO 3aJJaHHOM U HEABHO 3aJJaHHON (PU3NYECKOM
MOJIEIIBIO: HA OCHOBAHWY aHAJIM3a YCIOBHS BHIOUPATh (PH3NUIECKUE MOJICTH,
OTBEYAIOLIUE€ TPEOOBAHUSM 3aJladyd, NPUMEHATH (OPMYIbI, 3aKOHHBI,
3aKOHOMEPHOCTH M TMOCTYJAThl (PU3UUECKUX TEOPUU MPHU KUCIOIb30BaAHUU
MaTeMaTU4YeCKUX METOJOB pEIICHUsl 3a/Jad, MPOBOJAUTH pacuéThl Ha
OCHOBaHMM HMEIOUIMXCS JAHHBIX, aHAJIU3UPOBATh PE3YyJbTaThl U
KOPPEKTUPOBATH METO/IbI PEUICHUS C YYETOM MOJIYYEHHBIX PE3YyJIbTATOB;



e PEIIaTh KAaY€CTBCHHBIC 3a7a4M, TPEOYIONTHE MPUMEHEHUS 3HAHUI U3 Pa3HBIX
paszmenoB Kypca (GU3WKH, a TaKKe HWHTETPAllUd 3HAHUW W3 JIPYTUX
MPEIMETOB ECTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
[ENOYKY PacCyKICHUI ¢ OMOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SIBICHUS;

¢ UCTIONIK30BaTh TEOPETHUYECKHE 3HAHUS 11 OOBSCHEHUS OCHOBHBIX
IIPUHIIAIIOB PAaOOTHI U3MEPUTEIBHBIX TIPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TPOIIECCOB;

o IPUBOAUTH IPUMEPHI BKIIA1a POCCUICKUX U 3apyOEIKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

e AHAJIM3UPOBATh M OIICHUBATH TOCIEICTBUS OBITOBON M MPOM3BOACTBECHHOM
JESTEILHOCTH YENIOBeKa, CBSI3aHHOW ¢ (M3MUECKMMH MpOIecCaMH, C
TIO3UIINIA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUA O PAIlMOHATIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIKEHUIN
HAyKH W TEXHOJIOTUW /Ui JalbHEHIIero pa3BUTHUS YEIOBEUECKOTO
00I11eCTBa;

e IPUMEHATh Pa3IUMYHbIE CIOCOOBI paboThl ¢ WHGpOpPMamHend (U3NIECKOTO
COJICpKaHUS C WCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOJIh30BaTh COBPEMEHHBIC HWH()OpPMAIMOHHBIC
TEXHOJOTUU JJIA TOUCKA, TEepepadOTKHM M TMPEeAbSBICHUS Yy4eOHOU u
HAYYHO-TIONYJISIpHON MHGOPMAILIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINH
uHGOpMAIIMK, TOJYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHANM3UPOBATh  MOJIy4aeMyr  HWHGOpPMAIMIO U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAILIUU;

o TIPOSIBIIATH OpraHu3aluOHHbIC u MO03HABATEIbHBIC YMEHUS
CaMOCTOSATEIHLHOTO MPUOOPETEHUS HOBBIX 3HAHUI B TIPOIIECCE BHITIOIHEHUS
IIPOCKTHBIX M Y4eOHO-UCCIIeI0BATEIBCKUX padoT;

e paboTaTh B TPYNIE C UCHOJHEHHWEM pA3JIHYHBIX COIMAJIBHBIX POJEH,
TUTAHUPOBATH PA0OTy TPYIIIBI, PAIMOHATBHO PACIPENEIATh AEATEIHHOCTD
B HECTaHJAPTHBIX CHUTYallUAX, aJ€KBaTHO OIICHWBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIIEMBI;

o TIPOSIBJIATH MOTUBAIMIO K Oymyied mpo]ecCHOoHATbHON AESITENBHOCTH 10
CHEUHUAIBHOCTSIM (U3BUKO-TEXHUYECKOTO npodus.
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https://resh.edu.ru/subje
ct/28/10/

https://resh.edu.ru/subje
ct/28/10/

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOIUNHAMHUKA

1

0

1.1
MMO3HAHUS TIPUPOIBI
Uroro mo pazneny 6
Pazpnen 2. MEXAHUKA
2.1 Kunemartuka 10
2.2 JuHamuka 10
23 CraTtuka TBEpIOTO 5
Tena
24 3aKOHBI COXPAHEHHUS 10
B MECXaHHKE
Hroro mo pazueny 35
OcHOBBI
3.1 MOJIEKYJISIPHOKUHET 15
WYECKOU TEOpUU
32 Tepmonunamuka.Te 20
TJIOBBIC MAIIIAHBI
ArperarHble
33 COCTOSTHUS 14
BeniecTBa. ®a3oBbie
TIePEX0IbI
Hroro mo pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
41 DIIEKTPUYECKOE 24
nose
47 [TocTosiHHBIM } 24
ANEKTPUYECKHI TOK
43 Toxu B pa3nu4HbIX 5
cpenax
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHUIN MPAKTUKYM
51 du3nyYecKuit 16
MIPaKTUKYM
Uroro no pazneny 16
PezepBHOe Bpems 10
OBILEE KOJIMYECTBO
YACOB IIO 170

I[TPOTPAMME

0

16

16

https://resh.edu.ru/subje
ct/28/10/

https://resh.edu.ru/subje
ct/28/10/



11 KVIACC

Ne Haumenosanu KoinuyecrBo yacos DJIeKTPOHHbIE

g/ ¢ Ppasaelosu Beer KouTtpoab IIpaktuyec  (uudpoBkIe)

- TeM o HbIE KHe o0pa3oBaTejibHbIE
NMporpaMMbI padoThI padoThI pecypcbl

Pazpea 1. JIEKTPOJANHAMUKA

MaruuTHoE https://resh.edu.ru/subject/
L1 rone 14 0 0 281101 J
12 DJIEKTPOMArHuT 13 1 0
Hasl WHIYKIAS
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUWSI U BOJIHBI
21 MexaHndecKkue 10 0 0
KoJieOaHms
29 DJIEKTPOMArHuT 15 0 0
HBIC KOJIcOaHMS
MexaHnndeckue
23 " 10 1 0
AIEKTPOMATrHHUT
HBIC BOJIHBI
24 Ontika o5 1 0 giét/pls(;ﬁ/resh.edu.ru/subject/
Hroro mo pazgeny 60
Pa3aen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBer CTO 5 1 0
Uroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
Kopnyckynsipu
4.1 0-BOJIHOBOI 15 1 0
Jyaanu3M
4.2 ®u3nka aToma 5 0 0
dusuka
43 ITOMHOFO Apa 5 0 0 https://resh.edu.ru/subject/
AJIEMEHTaPHBIX 28/10/
YaCTHI]
Hroro no paszneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU



DJIEMEHTHI

5.1 aCTPOHOMHHU U 12 0 0
acTpopU3UKI
Uroro no pazgeny 12
Pa3zaen 6. PUSNYECKUMN MIPAKTUKYM
6.1 duznueckuit 16 0 16 https://resh.edu.ru/subject/
MPAKTUKYM 28/10/
Wroro mo pazmeny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruszanu
st 1 00001IeHNE
NIPEIMETHOTO
COJICpPIKAHUS U
OIlbITa
71 AeATENLHOCTH, 15 0 0 https://resh.edu.ru/subject/
npUuoOpeTEHHOT 28/10/
0 Ipu
W3YYECHU U
Kypca puznku
10-11
KJIacCOB
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE
KOJIMYECTBO
YACOB 11O 170 > 16

I[TPOTPAMME



