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IHHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMM K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 00pazoBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B GI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpamMMbl  BocniuTanus W KoHmenuuu mnpenonaBaHust ydeOHOro mnpeamera «Du3uka» B
oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoii  @enepanuy, peaqu3yrolldX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHaBJIMBAET PEKOMEH]IyEMYI0 IOCJIEOBAaTEIbHOCTh U3YyUEHHUs] TEM U pa3lesioB y4eOHOro
npeaMera ¢ yuy€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno Qusuke gaér
NpEeCTaBICHUE O ILEJSAX, COACPKAaHUM, OOIIel cTparernd OOy4YeHHs, BOCHHUTAHUS U PAa3BUTHUSA
o0yyaroImuxcs cpeacTBaMu yueOHoro npeamera «dusnka» Ha yriryOJaEéHHOM ypOBHE.

N3yuenne kypca QHU3UKK YOIIyOJEHHOTO YPOBHS IO3BOJISIET pEANM30BaTh 3a7addl
npodeCCHOHATIBPHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH Ul MpPOSBIECHUS CBOMX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXABIM  OOYYaroIUMCs, KOTOpBIE
HEOOXOIUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHUs MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAaHUpPYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uKkn Ha ypoBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HaydHo-MeTon010rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHWI K JMYHOCTHBIM, METAlPEIMETHBIM U IMPEIMETHBIM pPe3yJbTaTaM OOyYaroIInuXCs,
OCBOMBILHUX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEJHET0 00ILIero oopa3oBaHusl Ha yIiayOJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOSHHUS Kypca ()M3MKH Ha YriyOJIEHHOM ypOBHE, B TOM
qucie IPEeIMETHbIE Pe3yIbTaThl IO rogaM o0yUYeHHUS;

coJepkanue yueOHoro npeamera « PU3uKay mo rogaM o0ydeHHs.

[IporpamMa 1o Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeET ObIThb HCIOJIb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuyuTened u
MPEIOCTABISAET BO3MOXKHOCTU JUISl peaju3alud pPa3IMYHBIX METOJWYECKUX TMOJIXOI0B K
npenojiaBaHuio (U3UMKKM Ha YIUIyOJIEHHOM YPOBHE NpPU YCIOBHH COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUS Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaUeCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKalolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3YIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, N3y4aeMbIX
XUMHEH, Ouosioruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
pUMeHeHHEe (U3NYECKUX 3HAHWH OMPENeNIUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. W3yueHune ¢GU3MKA BHOCUT OCHOBHOHM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyyHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBaHUE
YMEHHM PUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BHITIOJHEHUH UMHU yUYEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca GHU3uKH Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHMs MOJIOKEH PSAA UIACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoen zenepanuzayuu. B coOTBETCTBUM ¢ HEW MaTepuan Kypca (U3NKU OO0bETUHEH
BOKpPYT (pusnueckux teopuil. Benyumm B kypce siBisercss (GOpMHUpPOBaHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUHU, BELIECTBE U MOJIE.



Hoea cymanumapuzayuu. E€ peanuzanus npeanoiaracT UCMojab30BaHUE T'YMaHUTapPHOTO
noteHuana GU3NYecKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoui Hnanpasiennocmu. Kypc ¢Gusukm  yriryOJI€HHOTO  yPOBHSI
IIpeIoiaracT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3yUYEHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTprBarOTCs Ha ypOBHE OOILUX IPEACTaBICHUI
Y COBpEMEHHbBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMUS,
HOCBALIEHHBIX 3KOJIOI'MYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palluOHaIBHOTO MPUPOIOTIONb30BAHUS U
9KO0JIOTMYECKOI 0€30MMacHOCTH.

OcBoenue cosepkKaHusi MPOrpamMMbl 10 (PHU3UKE TOHKHO OBITH TOCTPOCHO HA MPUHITHIIAX
CHUCTEMHO-/EATEIbHOCTHOrO noaxoza. s pusuku peanuzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CAaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEWCTBYOIEro (akropa
yueObHoro mpouecca. Jlig yriayOn€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHHYECKOT0 SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl pU
U3y4YeHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3HMIecKoro MpakTukyma. B mepBom ciydae mpakTUKyMm
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, 1ub0 mocie NEpBOro M BTOPOro MOJIYTOAUN B
KOKIOM W3 3TUX KJIaccoB. BTopoii crmoco0® — 3To mHTerpamus padoT MpakTUKyMa B CHCTEMY
1a00paTOpHBIX PabOT, KOTOpPhIE MIPOBOAATCS B Ipoliecce u3yueHus paszaena (temsl). [Ipu stom
1oJ padoTamMu MPAKTUKyMa MOHUMAETCSI CAMOCTOSTEIBHOE HCCIEI0BAHNE, KOTOPOE MMPOBOANUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUa O€3 MOIIaroBoi HHCTPYKIHH.

B nporpamme o ¢usuke crucrema y4eHHYECKOTO SKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
IPaKTUKyMa MpeAcTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKu ISl 3TUX BUJIOB YUYEHHUYECKHX
IPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHUKAMU 00pa3oBaTeNbHOTO Ipolecca MCXons U3
0COOEHHOCTEH MOYpOYHOIrO IUIAHMPOBAaHUS M OCHalleHus KabuHera ¢usuku. Ilpu sTOM
oOecnieunBaeTcs OBJaJeHHE OOY4YaIOIMMUCS YMEHUSIMM IPOBOJIUTH MPSMbIE U KOCBEHHBIE
U3MEpPEHUs, MCCIEeOBaHUs 3aBHUCUMOCTEH (M3MYECKUX BEJIWYMH M IIOCTAHOBKY OIIBITOB II0
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE yAENAETCS PEIIEHUIO0 PAaCUETHBIX M KA4eCTBEHHBIX 3az1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIFOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(bu3nuecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpUpys NPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsICHEHUe/NpeacKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’KaIOILIEH >KU3HU, Tpedyrolue BbIOopa
¢bu3nueckoil Mosienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (Gpu3Mku yriayOiE€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3ydaThCs B YCIOBUSIX IpeAMETHOro kabuHera. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0IMMOE J1ab0paToOpHOE 000PYI0BAHUE [Tl BHIIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUUECKHUX OIBITOB, JAOOPATOPHBIX pabOT M padOT MpaKkTUKyMa, a
TaKXe JIeMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE  000py/I0BaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIAIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeunBaeT MOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEOBAaHMSI HM3y4YaeMbIX SBJICHHI M TPOIIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyrBaeTcss B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOpPYIOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4€HUs (GPU3UKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:



dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS 00yYarOIUXCA K HAYYHOMY U3YyYEHHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJAE IMO3HaHUA H  (OPMHPOBAHUE
HCCJIEIOBATELCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa H3yYeHHS OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHrue yMEHHI OOBSCHATH SBICHUS C UCIOJIB30BAHWEM (PU3MUECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MpenCTaBICHUM O poiu (U3MKK A Pa3BUTUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUIi;

pa3BUTHE TMPEACTAaBICHUH O BO3MOXHBIX cdepax Oyaymei mnpodeccuoHambHOM
NEeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEiIIeMy OOyYeHHI0 B 3TOM
HaIpaBJICHUU.

JocTmwkeHnne 3TUX Ienell o0ecreynBaeTcsl PEUIeHHeM CIEAYIOMMX 33had B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01iero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHMH 00 00mMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY
Y 3JIEMEHTBI aCTPO(U3HKH;

dbopMupoBaHre YMEHUIN IPUMEHSATh TEOPETUYECKUE 3HAHUS TSl 00BbACHEHUS (PU3MUECKHUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB PEIIeHHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOIN (HU3HUECKON MOEINBIO,
3a1a4, TOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (PU3UUECKOM MOJIENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKMX OCHOB M IPHHILMUIIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB M
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEdy;

OBJIQICHUE METOJAaMH CaMOCTOSITETIbHOTO IUIAHUPOBAHHUS W MPOBEACHUS (U3NUICCKUX
SKCIIEPUMEHTOB, aHaJW3a M HWHTEpIpeTanuu WH(OpManuu, onpeaeneHus IOCTOBEPHOCTU
MOJIy4YE€HHOT'O pe3yJbTara;

CO3/IaHHME YCIOBUU JUIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIIEIOBATEIHCKON, TBOPUYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO yriayOGnéHHbI ypOBEHb H3y4YEHUs
yueObHoro mnpeamera «®Pusuka» Ha ypOBHE CpeaHero obmero oOpa3oBaHHs BbIOMpaeTcs
00y4armuMucs, MIIAHUPYIOUIMMH POJOJDKEHHE 00pa3oBaHMs 10 CIEHHUAIbHOCTAM (U3HUKO-
TEXHUYECKOT0 MpoduIIs.

Ha uzyuenne ¢pusuku (yriayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 O0IIero 0opa3oBaHus
otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 vacos (5
YacoB B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JeJaeT BBIOOpP NpPOBEAEHHS J1a00paTOpHBIX padboT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs.



COILEPKAHUE OBYYEHUSA
10 KUIIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UcCleoBaHus PU3NUECKUX SBJICHUM.

DKCIIepUMEHT U TeOpHs B Mpoliecce Mo3HaHUs Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pU3NUECKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UJIeaIbHAsI )KUJKOCTh, HJI€ANIbHBIN T'a3, TOUEUHBIN 3apsan). ' unoresa. dusnueckuii
3aKOH, TPaHULbI €r0 NPUMEHUMOCTH. Dr3nuecKkas TeopHusl.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

W3mepenre cuibl TOKa W HANPSXKEHUs B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AHAJIOTOBBIX ¥ U(POBBIX H3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpunIECKUx
BEJIMYUH IIPU IOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABukeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro aBmxkeHus. Cucrema
OTCYETa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BeKTOp MaTepHaJbHONW TOYKHM, €ro IPOCKIMM HAa OCH CHCTEMBI KOOpJMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIUU HAa OCH CHUCTEMBbI KOOpAMHAT. ClI0)KEHUE MEPEMEIIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U MyTHU MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOIO
MOJ1 YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUaAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTepUaIbHOW TOYKH 0 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. Ilepmon u wacrora obOpamenus. LleHTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTesbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHudeckue YCTpOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIHUAOMETP, IBHKCHHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIe U PEMEHHBIE Nepeay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHUSI.

Crioco0b! HccieJ0BaHus IBUKEHUH.

NnmrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue nBuxeHus tena, OpoIeHHOro O/ YIJIOM K TOPU30HTY M TOPHU30HTAIIBHO.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

[TpeoGpa3oBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TTyTEH, TPACKTOPHI, CKOPOCTEN JIBHKEHUS OJJHOIO M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCYETA.



Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

N3yueHne HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

H3mepeHne yCKOpeHUs MpU MNPSMOJIMHEHHOM pPAaBHOYCKOPEHHOM ABW)KCHHH  II0
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBH)KCHHUU.

N3mepenue yckopeHusi cBOOOIHOTO MajieHus (PEKOMEHI0OBAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yuenne OBUKEHUS Teja, OpPOLICHHOTO TOPU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAJIBbHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

W3yueHue nBUXKEHUS Teja 10 OKPYKHOCTHU € IIOCTOSHHOMU 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pHOAA OOpAIleHUs KOHUYECKOrO MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepunanbHble cucteMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUETa (ONpeiesIeHue, IPUMEPBI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHa 1151 MarepuaabHOM TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBI.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPSHHSI CBOOOJHOTO TIQJCHUS OT BBICOTHI HAJ
IOBEPXHOCTBIO IUIAHETBI W OT reorpauueckoil MmupoTsl. J[BUkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena. Bec tena, 1BHXKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUST CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WJIM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO ABUKCHUS.

[Hasnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIMIIHUKH, JABUXKCHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOGnroneHnue 1BUKEHUS Te B UHEPLUAIbHBIX M HEMHEPIMAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX IWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIACHUEM MACChl Tea
Ha €ro yCKOPEHUE B MHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YJIBTATE B3aUMOJICHCTBUS TEIL.

N3MepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena mpu yCKOpeHHOM NOABEME U MTaJICHUN.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKkmuxym.

W3mepenne paBHOIEHCTBYIOIIECH CUJI IPHU IBHXKEHUU OpycKa 10 HaKJIOHHOM MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka I0 HaKJIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBIMKEHUS] CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepes JIErkuit OJI0K.

N3mepenne ko3 duimenTa TpeHus Mo BETUYHHE YIIIOBOTO KOd(DPHUIIMEeHTa 3aBUCUMOCTH
Frp(N).



HccnenoBanue JBW)XKEeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHULUEHTOM TPEeHHUS.

W3y4eHne NBUKECHUS IPy3a Ha BaJly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpaliaTenbHOE JBHKEHUE TBEPIOTO Tela.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CrnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HEyCTOMYHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHudeckue yCTpPOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Buabl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

HMItynsCc MaTepUaIbHOW TOYKH, CUCTEMBbI MAaTepHANBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepuaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTpa Macc.

WMty ibC CHIIBI M MN3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnyiabca MarepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCA B EHTPAJIBHBIX MOJIAX.

PaboTa cunbl Ha MaJIOM M Ha KOHEYHOM InepemenieHuH. ['padudeckoe mpepcraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPrUHU MATEPUAIBHON TOUKHU.

IloTeHumanpHple U HENMOTEHUMANbHbIE CWibl. [loTeHnmanbHas sHeprus. lloreHnunanbHas
SHEprus ynpyro nehopMHpOBaHHOW NpykuHbL. [loTeHIManbHas SHEprus Teaa B OJHOPOJIHOM
rpaBUTAMOHHOM IToJie. [loTeHnnanbHass SHEeprus Tena B TPAaBUTALMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHyTpHU U BHe 11apa). Bropast kocmuueckast CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW 3HEPrHMH CUCTEMBbI
TeN. 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPI M.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyinu Uil UICANIbHOW JKUIKOCTH KakK CIIEICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: IBHIKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH PadOoThI.

B3anMHbIEe npeBpanieHus KHHETUYECKOM W MOTEHIHMAIBHOM SHEPIHil NpH JEWCTBUM Ha
TEJIO CHUJIBI TSKECTH U CHUJIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu CBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.



N3mepenne ummyJsibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€JIa C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKOM YHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS TOTEHIMAIBHOM HEPIrUuu NPY>KUHbBI C padOTON CUJIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nea 3. MoJsekyasipHasi pu3uKa ¥ TepMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyJsspHO-kuHeTnuecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddysusa. bpoyHoBckoe aBmkeHue. XapakTep ABHKEHUS U B3aUMOJEHCTBUS
YaCcTHI] BellecTBa. MOAEIN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TEJI M OOBSICHEHUE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Mosekyn (aromoB). KommuecTBo
BemectBa. [locTostnaas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocobbl e€ m3mepenus. lllkama TemmepaTyp
enbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHULIBI Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kiamnelipona. AOcontoTHas Temmeparypa
(kanma temneparyp KeneBuna). 3axon Jlanmprona. M3omporecchl B HIeaJlbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
u30Xopa, n3odapa.

CBsi3b MEXIy [JaBJICHUEM U CpeJHEH KHUHETUYECKOW JHHEpruer NOoCTyNaTeIbHOTo
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HJA€aJbHOr0 Tra3a (OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICaTHHOIO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTrypsl TEPMOJMHAMHYECKOM CHUCTEMBI CO  CpeaHei
KMHETUYECKOM 3HEeprueil NocTynaTeabHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuuyeckue yCTpOICTBA U TEXHOJIOTMYECKUE TMPOLIECCHI: TEPMOMETp, OapoMmerp,
MI0Jly4YE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBHKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOYHOBCKOTO JIBH)KCHHS.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Huddys3us xuakocrei.

Mognens onbita IlITepHa.

IIpuTsxeHne MOJIEKyI.

Mogenu KpucTalNIn4eCKUX PEETOK.

Habmonenune u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuKym.

HccnenoBanue npoiiecca yCTAaHOBJIEHUS TETNIOBOTO PAaBHOBECHS IPU TEIIOOOMEHE MEXTy
ropsiuer U X0JIO0JIHOU BOJOM.

W3ydyeHne uW30TEpMUYECKOrO Tpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenue n30XopHOTO mpouecca.

N3yuenne n3o6apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMoguHaMmuyeckast (TH) CHCTEMA. 3agaHve  BHEIIHUX  YCJIOBUH 1A
TEPMOJUHAMHYECKONM cHCTeMbl. DBHemHne u  BHyTpeHHME mapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHUE 3HAYEHUS BEIMYMH, OMHMCHIBAIOLIUNX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM yYPOBHE.



HyneBoe Hayano tepMoauHamMuku. CaMONPOU3BOJIbHAS PEJIAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopenp wuaeanpHOro raza B TEPMOJMHAMHMKE — CHUCTEMA YPAaBHEHMI: ypaBHEHHUE
MenneneeBa—Knanelipona 1 BbIpaKE€HUE JUIsl BHYTPEHHEW DHEPrUH. Y CIOBUS NPUMEHUMOCTU
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTWll, BBICOKME TemIleparypbl. Brlpaxenue nis
BHYTPEHHEH 3HEPTUU OJIHOATOMHOT'O U/I€aIbHOIO Iasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemenTapHas paboTa B TepMoJIuHaMuKe. Borancienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak CrIoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cuctembl 06e3 coBepieHus padboTsl. KoHBEKIUs, TEMI0ONPOBOIHOCTD, U3TyUCHHE.

KosmnuectBo TemioTel. TeIIOEMKOCTh Tena. YIenbHAas U MOJSpPHAA TEIIOEMKOCTH
BelllecTBA. YpaBHeHUe Maliepa. YaenbHas TemjoTa CropaHusi Tormmba. Pacuér koimyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sueprus. KomuuecTtBo TemioTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEN Y3HEPIUU TEPMOAMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHM JUIsi PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl aauadata.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOAMHAMUKH J1JIi HEPABHOBECHBIX MPOLIECCOB: HEBO3ZMOXKHO INEPENATh
TEIUIOTY OT Oojiee XONMOIHOrO Teina kK Oonee Harperomy O0e3 kommeHcanuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! aeiicTBus TenaoBbix MammuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE aCIEKThl MCIIOIb30BAHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYXaIoIIEH CPedbL.

TexHu4eckue ycTpoicTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIIMOHED,
JU3EIbHBIA M KapOIOpaTOpHBIM JBUraTenu, MapoBass TypOWHA, NOJYYEHHE CBEPXHU3KHUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJb30BAaHUEM TEIUIOBOI'O HAcoca,
YTUIN3aUs OMOOPTaHUYECKOTO TOTUIUBA JIJISl BEIPAOOTKH «TEIJIOBOM» U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHueCcKOM paclIMpEHUH.

Bo3nymHoe orauso.

CpaBHeHHE YIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs BHYTPEHHEH SHEepIuu.

Hccnenoanue aguabaTHOTO mpoiiecca.

KoMnbroTepHble MOAENH TETUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3mepenne y1enbHON TEIIOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHoro mporecca.

N3ydyeHne B3aMOCBS3M PHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS U TEMIIEpaTypbl
KUIEHUS KUAKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazosvie nepexoowvl.

[TapooOpa3zoBanue u KoHAeHcanus. lcmapeHne u KureHue. YJenpHas TeIiora
napooOpa3oBaHusl.

Haceimennple 1 HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B KUKOCTH.

BrnaxxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.



Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
[TnaBneHue u KpucTayuIM3anus. Y qenbHas TerioTa miasineaus. CyOaumarnus.

Hedopmaruu tBEpHoOro Tema. Pactshkenune u cxkarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacUIUpeHuUe.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHMH YacTHUIl BEIIECTBA KAaK IPUYMHA TEIJIOBOI'O PaCLIMpPEHUs
Tes (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOIAX.

YpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOAQGUIIMEHT MOBEPXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHM. JlaBlieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE IIPOLIECCHI: JKUAKUE KPUCTAILIBI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe pacimupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu nOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunapl nedopmarnmii.

HaGurotenne Maibix aedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEII0ThI IIJIaBICHUS JIbJA.

M3yueHne CBOMCTB HACBIICHHBIX IIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IOMEILEHHUH.

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposABIEHUs. DJIEKTpUUeCKUil 3apsan. JIBa BHIa 3JIE€KTPUUYECKUX
3apsaoB. IIpOBONHMKM, NHMINEKTPUKH W IOJYIPOBOJHHUKH. ODJIEMEHTApPHBIA 3IIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

B3aumopeiictue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

OnekTpuueckoe nose. Ero nefcTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSIKEHHUE.
[ToreHuuanbHast ~ dHEprust  3apsga B OJEKTPOCTATHUYECKOM  IIOJIE. IToTenuman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepIIO3UIIUH DJIEKTPUUECKUX MOJIEH.



[Tone Toueunoro 3apsia. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apspkeHHOro mo o0bémy mapa. [lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KapTuns! TMHHAN HAIPSYKEHHOCTH ITUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEMN.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIM3IIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIe. JIMaNeKTpUYeCcKas IPOHULIAEMOCTh BEIIECTBA.

KonpneHncarop. DNeKTpOEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJICHCATOPA.

[TapayenpHOE  coeauHeHue — KoHAeHcaTopoB.  llocimenoBaTtenbHOE — COeMHEHHUE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHME 3apsHKEHHON 4aCTULBI B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
3JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae I'paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNeKTpoCcTaTUYECKasl 3allUTa.

YCTpoicTBO M AEMCTBUE KOHJEHCATOPA MMOCTOSHHOM M IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb  2JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJY  IUIACTHH,
PAacCTOSHUSA MEX1Yy HUMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIs 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa U pa3pska KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

HaGnroneHnue npeBpalieHus: 3HEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUIO U3ITy4EHUS
CBETOAMO/1A.

N3ydeHne mpoTeKkaHus TOKa B LIETIH, COJEPKael KOHEHCAToP.

Pacnipenenennie pa3HOCTH NOTEHLUHUANOB (HANpsDKEHHWs])) MpPU  OCIEA0BATEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil I3n1eKmpuydecKuil mox.

Cuna toka. [TocTosHHBIN TOK.

VYcnoBusa CyniecTBOBaHMS TOCTOSIHHOTO —JJIEKTPUYECKOrO Toka. McToyHuMkm TOKa.
Hampsoxkenne U u 3J1C €.

3akoH OMa 11 y4acTKa LEMH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJA IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BEIIECTBA.

IlocnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAUHEHUE IIPOBOAHMUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MOIIHOCTB 31EKTPUUIECKOro TOKa. TemioBas MOITHOCTb, BBIJIEISEMAsl HA PE3UCTOPE.

OJC u BHYTpPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma Uil MOJHOU
(3aMKHYTOM) 2JIEKTpUUECKOM 11eT. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHu4eckue yCTpPOMCTBA W TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEpMETP, BOJBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM SHEPTUH.



Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUJIOIIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHUS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajbBaHUYECKOTO AJIEMEHTA M OIICHKa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coefMHEHUsT UCTOYHUKOB Toka, IJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMuKym.

HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenune yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JIaMITbl HAKaIMBAHUS.

VYBenuueHue npejenia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJIC raibBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTUA MOTEHIIMAIOB MEXKIY IMOJTIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUUYecKasi MPOBOAUMOCTh PA3JIMYHBIX BEHIECTB. OJEKTPOHHAS IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXxnpoBOIUMOCTb.

DJIIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynipoBonauku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNIEKTPUUECKHI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLUAIMS. DIEKTPOIIH3.
3akonbl Dapajes A 37IEKTPOIN3a.

OnekTpuueckuii TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHudeckue yCTpPOHMCTBA M TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbie JIaMIIbI,
AIIEKTPOHHO-JIy4YeBast TPyOKa, MOJYIMPOBOJAHUKOBBIE MPHUOOPHI: WO, TpaH3UCTOp, (poTomuon,
CBETOAMOJI, TalbBaHWKa, paQUHUPOBAHWUE MU, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U TIOJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HabGnronenue anexTponusa.

N3mepenue 3apsaa 0JHOBAIEHTHOTO HOHA.

WccnenoBanme 3aBUCHMOCTH COMTPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.



Du3nYeCKHil MPaAKTHKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C HCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX W3MEPCHHM, WCCICJOBAHMA 3aBUCHMOCTEH  (DU3MUecKHX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, Ja0opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBS3H.

Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 10 Kjacce OCyMmIECTBISETCS ¢ YIETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAmMUA, CEA3AHHbBIE C UZYUEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHknus, mnapadona,
runepoona, ux rpaduku u cBoicTBa. TpuroHomerpuieckne GyHKINUU: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KHUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKaroulel  cpeabl,  yTUIM3aLus
OMOOpPraHNYECKOro TOILIUBA JAJISl BHIPAOOTKH «TEIUIOBOI» U DJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBICHUS B XKUBOU NPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MoJIsIpHasi Macca, MOoJIyYeHue HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JCCOLMaIus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C NCIIOIBb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKUMHU (KpPOHIUTEHH, pemérdarsie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHS] MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU I[IOJIyYEHHS COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOIYIIPOBOAHUKOBBIE IPUOOPHIL, FaJIbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe Moje.
Bekrop maruuTHON MHAYyKUMH. [IpyuHIMI Cyneprio3uiMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
WHIYKITAU.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KAaTyIIKHM M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJYJb. JI[BUKEHHE 3apsHKEHHOW 4YacTHUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

MarnutHoe nosne B Beulectse. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHnyeckue ycTpoMCTBA M TEXHOJIOTMYECKUE IPOLECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTesb SKkoOu, ycKopuUTenu
AJIEMEHTApHBIX YACTHUII.



Hemoncmpayuu.

KaptuHa nvHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IMOIKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMIA MarHUTHOM HWHIYKUMHU TOJS JUIMHHOTO WPSIMOTO IIPOBOJHUKA U
3aMKHYTOTI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yka JIeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHuuUI AEHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPAa MArHUTODIIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

WccnenoBanue MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl Ammepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneneHre MArHUTHOM MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbl AMITepa.

Tema 5. InexkmpomazHumnan uHOYKyuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUWU. [loTok BekTOopa MarHuTHOM uHAyKuuu. DC
WHIYKIMWA. 3aKOH 3JeKkTpoMarHuTHoW uHaykuuu Dapanes. BuxpeBoe siekTpudeckoe moJie.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBIKYIIEMCSI B OJTHOPOIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NunyktuBHocTh. Karymika HWHAYKTMBHOCTH B II€MKM TOCTOSIHHOTO TokKa. SIBieHue
camonnaykuuu. 3/]C caMOMHIyKIHH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTHYECKUE TPOIECCHI: HWHAYKIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MJIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJIC MHAYKIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoctd IJIC caMOMHIYKUIMHA OT CKOPOCTU W3MEHEHUsI CUJIbI TOKA B
TN,

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Ornpenenenre UHAYKIIMA BUXPEBOIO MATHUTHOTO MOJISL.

WccnenoBanue siBIEHUS CAMOUHIYKITHH.

COopka Moienu NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3znea S. KosieOanusi 4 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

'apmonnueckue  konebanus. KuHemaTmdeckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DOHepreTuyeckoe ONHUCcaHHWE (3aKOH  COXpPaHEHHsS  MEXaHW4YecKoll sHepruu). BeiBox
TUHAMHYECKOTO OMHCAaHWS TapMOHHYECKHX KONEOaHWM W3 HUX OJHEPreTUYecKoro u
KHHEMATHYECKOTO OTFCAHMS.



Ammmatyna u ($aza konebanuii. CBs3b aMIUIMTYIbI KOJICOAHWH HCXOAHOW BEJIIMYMHBI C
aMIUTUTYAaMH KoJieOaHui €€ CKOPOCTH U YCKOPECHHS.

[Tepuon n yacrora konebanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OaHUH MAaTEMAaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH MPYKUHHOTO MAasTHUKA.

[Tonatne o 3aryxarommx KojeOaHUsX. BblHykaeHHble KoseOaHus. Pe3oHaHc.
Pe3zonanchas kpuBas. BiusHue 3aTyxaHus Ha BUJ pE30HAHCHON KPUBOM. ABTOKOJIEOaHMS.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOJA MAJIbIX KOJICOaHUH rpy3a Ha HUTH OT aMIUIUTY /bl

HccnenoBanue 3aTyXaromuX KOJIeOAaHWH U 3aBUCUMOCTHU TEPHOJa CBOOOTHBIX KOJIeOaHUI
OT CONPOTHUBJICHUS.

HccnenoBanne kosneGaHWii Ipy3a Ha MAacCHBHOM TNpYXKHHE C LENbl0 (popMUpOBaHUS
npeCcTaBiIeHUuit 00 UeaqbHONU MOJIENH NPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX IPpy3a HA IPY>KUHE.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPYKUHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHUI Ha yIpyroM IHoJBece.

N3ydeHue NBUKEHUSI HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue S3HEPIUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummnsie Ko1edanus.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIDIUTYABI 3apsa KOHAEHCATOpa C
aMIUTUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJieOaTelbHOM KOHTYpE.

3aryxaromue JJIEKTpOMarHuTHbIE KoJieOaHUs. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUS IIPU pa3iIuyuHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT
BpPEMEHH.

CuHycouianbHbIN TEpEMEHHbIN TOK. Pe3nucTop, KOHIAEHCcATop U KaTylIKa UHIYKTUBHOCTU
B LIENI CUHYCOMJJAJIbBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHc HanpsKeHui.

Wneansubiii Tpancopmatop. [IponsBoacTBo, nepenaya U moTpedIeHUE IIEKTPUIECKOM
DHEPIHUH.

OKOJIOTUYECKHE PHUCKU IPHU IMPOU3BOJCTBE 3JEKTposHepruu. KynbTrypa ucnoiab3oBaHUs
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AIEKTPUYECKUN 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcuusuiorpaMMsbl 3J1€KTPOMArHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroMX 3JIEKTPOMArHUTHBIX KOJIEeOaHUH.

Mopnenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BriHyKieHHbIE CHHYCOUIaIbHbIE KOJIEOaHUsI.

Pesucrop, karymika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENIH IEPEMEHHOIO TOKA.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChopMarTopa.

Mogenb TMHAN 3IEKTPOIIepeadH.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTyIIKy U PE3UCTOP.

Habmroienue 31eKkTpoMarHuTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lonmepeunsle W IpOJOJIbHBIE
BOJHBL. [lepros, cKOpOCTh pacnpoCTpaHEeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEH cpeibl.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  3JIEKTPOMAarHUTHBIX BOJIH: OTPaX€HUE, MPEIOMIICHHE, MOJIIpU3alus,
uHTEephEepeHIHs U AUDPAKITHSL.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DJEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHuueckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoOnpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meup, ynpTpazByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U paclpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromieecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmonenne otpaxkeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHnu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI1 pe3oHaHC.

CBolicTBa yIbpTpa3ByKa U €ro IPUMEHEHHUE.

HabGmonenne cBsi3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM W YacTOTOM
KoJie0aHui.

HccnenoBaHne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6Hapy>xeHrue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKmuKym.

N3ydeHue mapaMeTpoB 3BYKOBOM BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyd ceera. TodeuHbIi
HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MpeIOMJECHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U



COOTHOUIEHHUE JUIMH BOJIH NIPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa YEpe3 I'PaHUIly pasjeiia
JIByX ONTHYECKUX CPEL.

Xon ydeit B mpu3Mme. Jucnepeus ceeta. CloxHbIN cocTtaB Oenoro cBera. [[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroil oJIHOro BHYTPEHHETO OTPAKECHMUS.

Cobuparomue U paccewBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTUYECKasi CUja TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH chepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs IPETOMIICHHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

Xox nyya, IpOMIEALIEro JIMH3Y 10/ IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne n300pakeHUT TOUYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUyecKast CUCTEMa.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBass onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOMIO/IEHUsI MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(QEpPEHIIMOHHON KapTUHE OT [ABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMeps! KilaccuuecKuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakunonHas pemérka. YciaoBUe HAOMIOJEHUS IJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IPOLECCHl: OYKM, JIyla, IEpHUCKOIL,
dboroanmapar, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Habumronenne noaHoro BHyTpeHHEro oTpaxeHus. MoJienb cBeToBoa.

HccnenoBanue xoaa CBETOBBIX MTyUYKOB Yepe3 INIOCKONAPAILIEIbHYIO IJIACTUHY U ITPU3MY.

HccnenoBanue cBONCTB U300paKeHUN B JIMH3aX.

Moenu MEKpOCKOIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu certa.

N3yuenune quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucrnepcuu cBeTa.

Habmonenne nonsipusanuu cBera.

[TpuMmeHeHne NOIIpONI0B UIsl U3yUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

W3mepeHnue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHUS OT BELIECTBa (HAa MPHUMEpe KHUJIKHX
JUH3).

H3mepenne poKyCHOTo pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonyyenne n300paXkeHHs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuyenue n300paxeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHNH U TOISpU3aIIH CBETA.

N3ydeHue noysipu3aluy CBETa, OTPAXKEHHOIO OT MMOBEPXHOCTU AUDJIEKTPHKA.

N3ydenue nutepdepeHny 1a3epHOro U3JIy4eHus Ha IByX LIEJISX.

Hab6monenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.



[Torydenue ciekTpa U3MydeHus: CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEelETKH.

Pa3nes 6. OcHOBBI CielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH.

['paHuLBl TPUMEHMMOCTH KJIACCMUECKOW MeXaHUKHU. IlocTynaTel cnenuaibHOW TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHHKOBBIE INPUEMHHUKM,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHn4ecKkuil IKCIIEPpUMEHT, 1abopaTOpHbIE pabOThI, TPAKTUKYM.

Onpenenenre UMIyJIbCa U SHEPTUU PEISITUBUCTCKUX YacTUll (MO ¢ororpagusiMm TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3NyuYeHHe (M3MydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemienust Buna. ['mnoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJILC POTOHA.

®otordpdexr. Onmbrter A. I'. CroneroBa. 3akoHbl hoTodddexTa. YpaBHeHHe DWHIITEHHA
s potodpdexra. «KpacHas rpanuma» horodddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCcoMI0THO oTpaxarollyto nmoBepxHocthb). OnbiTh [1. H. JIeOenena.

BosHoBEIE cBolicTBa yactul. Bosubl ne bpoiura. [Inuna BosHBI ne bpoinsg u pasmepsl
o0jacTu  JOKanmM3alMM  JBWXKYyIIEHcs 4vacTuibpl. KopmycKysaspHO-BOTHOBOW  Tyalu3M.
Judpaxius 3JeKTpOHOB Ha KpUCTaJLIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus Heonpenenénnoctei ['eitzendepra.

TexHUUECKHE YCTPOMCTBA M TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTOAIIEMEHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYITPOBOJHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus porodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [TnanerapHas monens atroma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u normnomieHue (OTOHOB MPH MEPEXoje aromMa C OAHOIO
YPOBHS SHEPTUU HA JPYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEHN 3HEPrUM aToOMa BOJIOPOJA.

CrnioHTaHHOE M BBIHYKJIEHHOE M3TyuyeHue ceta. Jlasep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(criekTpocKoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHeNvaThIx CIIEKTPOB.

YCTpoiCTBO U A€MCTBHE CUETUMKA HOHU3UPYIOLIUX YACTHULL.



Ornpenenenne IIMHBI BOJIHBI JIA3EPHOIO U3ITyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npaAKMuKym.

HabGnronenue TMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacman. IJISKTPOHHBIA U MO3UTPOHHBIN OeTa-pacran. ['amma-
U3ITyYEHUeE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIET0 U3IydeHUs. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenusd. Jlozumerpus.

DHeprus cBSA3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiembl
YIOPaBIsSEMOro TEPMOSAEPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpalnuy U UCCIIEOBaHUSI 3JIEMEHTAPHBIX YaCTHIL.

dyHIaMEeHTaIbHbIE B3aUMOJECUCTBUSA. bapuonbl, Me30HbI U JentoHsl. lIpencraBinenue o
CranpaptHoit monienu. KBapk-riitooHHass MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAsi SHEPTUsL.

EnuHcTBO DM3Mveckoil KapTHHBI MUPA.

TexHuueckue ycTpoucTBa U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAsS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yuenue noriomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHMpOBO33PEHUYECKOE 3HAYEHHE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (HU3UKU [ OOBSCHEHUS MPHUPOJIbI KOCMHYECKHX
00BEKTOB.

Mertonbl acTpoHOMHYECKHX uccieqoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
paanoTeNecKOMbl, BHeaTMOCc(hepHas acCTpOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Comnne. ConHeunast akTHBHOCTh. McTounuk sHepruu ComnHIla v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTbY». 3BE3/IbI TJIABHOM MOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb IS
3BE3]] IVIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXOXKAEHUH U 3BoMIoIK CoJHIIA U 3BE3/. DTarlbl )KU3HU 3BE3.

Mineunsiii [TyTe — Hama I'anaktuka. [lonoxxenne u nerxenne Connua B ['anaktuke. Tumnbl
rayiakTuk. PajmoranakTiuku u kBazapel. YEpHbBIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

MacmtabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



HaOmronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M € UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUH Ui  OINpeNesIeHUs] IOJIOKEHUsI HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJyIIApHs U IPKUE 3BE3 MBI

Habmonenus B Teneckon JIyHsl, I1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OIlLeHKa TpaHull
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX W3MEPCHHM, WCCICOBAHUNA 3aBHUCHMOCTEH  (DU3MYecKHX
BEJIMYMH, IIPOBEpKa MPEUIOKEHHBIX T'HIoTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMATUYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, Ja0opaTopHbIe paboThl, TPAKTUKYMY).

Oo6o0maroiee NoOBTOpPeHNE.

O6oOmieHne W cUCTeMaTH3alMsl  COJACpKaHHMs — pas3fenoB  Kypca «MexaHuKay,
«MounexynspHas Qu3MKa U TEPMOJUHAMUKA», «DIeKTpoanHamuka», «KosxeGaHus ¥ BOJHBIY,
«OCHOBBI  CHENMATBHON TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmuka», «IIeMEHTHI
ACTPOHOMMHU U aCTPODUIUKI.

Ponp ¢u3mku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ITHUYECKOW cdepax AeATeNIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAy4yHOM KapTMHE MHpA, 3HAYECHHUE OIMCATEJIIBHOW, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DyHKIMH pusnueckoi TeopuH, poib GU3NIECKOI Teopuu
B (OpPMHPOBAHUM TIPEACTABICHUN O (PU3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MHpa B 00ILEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPECTABICHUN O IPUPOJE.

MesknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriay6suéHHoro ypoBHs B 11 kiacce oCyIIecTBISIETCS C YUETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxcnpeomemmnovie nonamus, C6A3aHHbBlE C UFYUEHUECM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (Qakr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npubopsl, nudposas 1abopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIAECTBO. BEKTophl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CJI0KE€HUE BEKTOpOB. [Ipou3Bo/HBIE 37I€eMEHTapHBIX (DYHKIHM.
[Tpu3Haku o100 TPEYTrOJIbHUKOB, ONpeAeIeHNE TIOMAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

buonozua: >nekrpuueckue SBICHMS B KUBOM mpupoje, KoseOaTellbHble IBHKEHUS B
KUBOM  HpPUPOAE,  DKOJOTMYECKHUE  PUCKM  TIPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’XKAIoIeH Cpeapl, YyJIbTpa3ByKoOBas JAMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJJIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE TOIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHWTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIUOHHAs TIe4yb, JHMHUM OdJIEKTponepeaad,
AJNIEKTPOJIBUTATENh, pajap, pPaguonpUEMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHas OITHKA,
coJiHe4Has Oarapesi, CITyTHUKOBbIE MPUEMHUKH, s/IEpHAsi JHEPreTHKA U SKOJIOIMUECKHE aCIEeKThI
€€ pa3BUTHS.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA
YPOBHE CPEJAHEI'O OBIIEI'O OBPAZOBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJabTAaThl OCBOCHMS YyueOHOro mnpeamera «Dusuka» TOJKHBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH O0YYaIOUIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPHEHTALUM, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHH, COOTBETCTBYIOIIUX TPAJUIUOHHBIM ILIEHHOCTSM POCCHUHCKOTO
o0I1IecTBa, pacIUPEHUE )KU3HEHHOTO OMBITA U OMbBITA ACSITEILHOCTH B TPOIECCE PeaTH3aIiH
OCHOBHBIX HaIllpaBJICHUI BOCHUTATEIbHON AEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:
rPa’*/JAaHCKOr0 BOCIIMTAHUS:
cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3UIMU  OOydyaromerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O OOIIeCTBa;
MPUHATHE TPAAULMOHHBIX OOIIEYEIIOBEYECKUX TyMAHUCTUYECKUX M JIEMOKPATUUYECKUX
IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpEcax TPaXKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;
YMEHUE B3aUMOJCICTBOBAaTh C COLUMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;
TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH.
NATPUOTUYECKOT0 BOCTIUTAHUS:
c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;
LIEHHOCTHOE OTHOIICHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSM POCCHIUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;
CIIOCOOHOCTH OIICHHWBATh CHUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATEIILHOCTH YUYEHOTO;
OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro.
3CTETHYECKOT0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUAs 3CTETHKY HAYYHOT'O TBOPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke.
TPYAOBOr0 BOCIIUTAHMSA:
WMHTEPEC K pa3Nu4yHbIM cepaM MpodheCcCHOHATHLHON AESITENTbHOCTH, B TOM YHUCIIE CBS3aHHBIM
¢ (U3MKOW U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyayuiel mpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 M CaMOOOpa30BaHHIO B 00JacTH (U3MKH Ha
MPOTSHKEHUM BCEH )KU3HU.
JIKOJIOTHYECKOr0 BOCTIMTAHUS:
c(OPMUPOBAHHOCTh JKOJIOTMUECKON KYJIBTYpBI, OCO3HaHHE TJI00aTbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;
IJTAHUPOBAHUE M OCYIIECTBIICHUE JICVCTBUI B OKPYKAIOIIEH cpe/ie HA OCHOBE 3HAHUS IIENei
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
pacUIMpEeHHe OMbITA JAESITEIIbHOCTUA KOJIOTMYECKON HAIPaBIEHHOCTH Ha OCHOBE UMEIOLUXCS
3HaHUU N0 pU3UKe.
LHEHHOCTH HAYYHOI'0 MO3HAHMSL:
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznveckoil HayKu;



OCO3HAHME LIEHHOCTH HAYyYHOW NESATEIbHOCTH, TOTOBHOCTh B IpOIECCe U3YyUEHHS (U3UKU
OCYILLECTBIISATh IMPOEKTHYI0 M HCCIIEAOBATENIbCKYIO JEATEIbHOCTh MHIUBUAYAJIbHO U B
rpymime.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENILHO  (POPMYIMpPOBaTh M aKTyaIM3HpPOBATh MPOOJIEMy, paccMaTrpuBaTh &
BCECTOPOHHE;

ONPEIEATh UEIH IEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MAaTePUATbHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBAThb COOTBETCTBUE PE3YJbTATOB ILIEJSIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI 1€ITEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH pPa0dOTy B YCIOBHSX pPEAIBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibCKue A1eCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHCH, KIIFOUYCBBIMU IOHATHSAMU M METodamMH (hU3MIecKOn
HayKU;

BIIa/IETh HABBIKAMHU Y4eOHO-HMCCIIEIOBATEIbCKOW U TMPOEKTHOW JAEATEIbHOCTH B 00JIacTH
(bu3MKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOMCKY METOIOB PEIICHUS
3a5a4 (pU3NIECKOro Coep KaHus, IPUMEHECHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

BJIQJICTh BUJIAMU JIEATEILHOCTH IO TOJYYEHHIO HOBOTO 3HAHHWA, €r0 HHTEpIIpETaInH,
MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YUYEOHBIX CUTYallUsX, B TOM YHCIE IMPU
CO3/IaHUU y4EOHBIX MPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBIIATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1auy, BBIABUTATh TUIIOTE3Y
e€ peuneHusi, HaxOJUTh apryMEHThl JUIsl JOKa3aTelbCTBa CBOMX YTBEP)KICHM, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PEILICHNUS,

AQHAIM3UPOBATH TMOJYUYEHHBIE B XOJE PEIICHHS 3a/la4d Pe3yJIbTaThl, KPUTHUYECKH OIEHHUBATH
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIE 33J]a4l B 00pa30BaTENbHON JEATEIbHOCTH, B TOM
YHUCJIe PU U3yYeHUN (HU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 00IaCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:

BIIAJIETh HABBIKAMHU TMOJTy4YeHUS HHGOpMAIUU (U3NIECKOTO COIEPKaHUSI U3 HCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBIATh IOUCK, AaHAJIU3, CUCTEMAaTU3alUI0 |
WHTEPIpETAINIoO HHPOPMAIIUK Pa3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

WCIIOIB30BaTh CPEeACTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIIMOHHBIX 3a7a4 C COOM0IeHuEM TpeOoBaHU
OPTOHOMHUKH, TEXHUKH O€30MMacHOCTH, THUTHEHBI, PECypcoCOepexeHus, TMPaBOBbIX W
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;



CO3J1aBaTh TEKCTHI (PU3NYECKOTO COJCPKAHUS B PA3IUYHBIX (popMaTax ¢ yu€TOM Ha3HAYCHUS
uH(poOpMallUd U 1eJIeBOM ayJIuTOpUH, BbIOMpas ONTUMAaJIbHYIO (OpMY MpENCTaBICHUS U
BU3YaJIU3al1H.

KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiCTBUSA:

OCYIIECTBIISAThH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIMBH Y aJIbHON paboThI;
BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHH C Y4YETOM OOIIMX HHTEPECOB HU
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

MIPUHUMATH 1IEJIM COBMECTHOM AESATEIBHOCTH, OPIraHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS
0 €€ JOCTHKECHHIO: COCTaBIATH IUIAH JIEHUCTBHMM, PACIPENENATh PONM C YYETOM MHEHMU
Y4aCTHUKOB, OOCYKJaTh pe3yIbTaThl COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXkIOT0 YYaCTHUKA KOMAHJIbI B OOLIUI pe3yNbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IPOEKTHI, OLICHWBATH WJEU C IO3UIMM HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATH MO3UTUBHOE CTPATETUYECKOE MMOBEICHUE B PA3JIUUYHBIX CUTYaLUsAX, IPOSBIISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PerysasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranmszaums:

CaMOCTOSITENIFHO OCYILIECTBIISTh IMO3HABATEIbHYIO JIEATENbHOCTh B 00NacTH (U3HKU H
aCTPOHOMMHU, BBISIBIISTH MIPOOJIEMBI, CTAaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHHs pacu€THBIX M KAueCTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHUSI TPAKTUYECKOW pPadOThl C y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pelIeHuE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULMU B 00s1acTH (DU3UKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTyalusiM, BHOCHTb KOPPEKTUBBI B JESTEIBbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM TO3HABAaTEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPLIAEMBIX JEUCTBUH U
MBICIUTENBHBIX MTPOLIECCOB, X PE3YIbTATOB U OCHOBAHMUIA;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU 7S OLIEHKHU CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yJbTaToOB AEATEIbHOCTH;
MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YNIbTATOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce A0CTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrpamMMbl M0 (pu3mKe Jist
YPOBHS  cpenHero  obOmero oOpa3oBaHMs Yy  OOydarOHIMXCSl  COBEpPILICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, IIpeIIoiaratoiinii chOpMUPOBAHHOCTH:



CaMOCO3HaHU$, BKJIIOYAIOIIETO0 CIIOCOOHOCTh NOHMMATh CBOE 3MOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINpPABJICHUSI Pa3BUTUSI COOCTBEHHOW AMOLMOHAIBLHOI cephl, ObITh YBEPEHHBIM B
cebe;

CaMOpPETyJIMPOBaHHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEIEHUE, CHOCOOHOCTh AJANTUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHSIM U
MPOSIBJISITh THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOLIECH CTPEMIICHME K JOCTH)KCHMIO LEIU U YyCIEXy,
ONTUMU3M, NHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh, NCXO/S U3 CBOMX BO3MOKHOCTEH;
SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh IMOHMUMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUYUTBIBATH €0 MpPHU OCYIIECTBICHHUH OOILIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHNIO;

COL[MAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C JIPYTHMMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

[MPEAMETHBIE PE3VJIbTATHI

K xonny o6yuenus B 10 knacce npeaMeTHbIe pe3ybTaThl HA YIITyOJIEHHOM YPOBHE JAOKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCS YMEHUN:

MIOHUMATh POJb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, IKOJIOTUYECKON, COLIMAIbHON
U JTUYECKON cdepax AeqaTeIbHOCTH 4YeJIOBeKa, POoJb M MeCTO (M3HKU B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA, 3HAYCHUE OMHUCATEIIbHON, CHCTEMATU3UPYIONIEH, 0ObSICHUTEIHLHOU U
MporHoctTudeckoil GyHKIUI (U3nueckoll Teopurn — MEXaHUKH, MOJEKYIIpHOW (U3UKH U
TEPMOJMHAMHUKH, POJIb (pr3ruecKor Teopun B OPMHUPOBAHUY MPEACTABICHUH O PU3NIECKOM
KapTUHE MUPA;

pasnuyath YCIOBUS MPUMEHHUMOCTH MoJened (U3NYecKUX Tel U MPOIECCOB (SBIICHUN):
WHEepLMaJbHas CcuUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TEIO0, MaTepuajbHas TOUKa,
PaBHOYCKOpPEHHOE JBIDKEHHE, CBOOOAHOE NajeHue, abCONIOTHO ymopyras nedopmanus,
aOCOJIOTHO yHpyroe W aOCONIOTHO HEYNpPYroe CTOJKHOBEHHS, MOJEIH ra3a, >KUIKOCTH U
TBEPIOro (KPUCTAIJIMUECKOr0) Teja, HWACaNbHbIM Tra3, TOUYEUHBIM 3apsi, OIHOPOAHOE
IIEKTPUYECKOE MOJIE;

pasznuuaTh yCJIOBHs (TpaHUIlbI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TTOHMMATh
BceoOIMi XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCTb HCIHOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHITH MEXaHWYECKHE IPOLECCHl U SBIIEHUS, UCIOJb3Yysl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXAHHUYECKOTO ABIKEHHS, (HOpMYJIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO [BMKEHUS, mpeoOpa3oBaHus [amuies s CKOPOCTH U
nepeMeleHus, 3akoHpl Hp0TOHA, MPUHIUI OTHOCUTENBHOCTH ["annies, 3aK0H BCEMHUPHOTO
TATOTEHUS, 3aKOHbl COXPAaHEHUSI UMITYJIbCa U1 MEXaHUUECKON SHEPruu, CBsI3b pabOThI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOW SHEpruM, YCJIOBUS paBHOBecUs TBEPAOIO Teia), NMPH 3TOM
HCIIOJIB30BAaTh MAaTEMAaTUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATh YCIIOBHS INPHUMEHUMOCTH
¢u3nyecKkux 3aKOHOB: MpeoOpazoBaHuil ['amuies, BTOporo U TpeThero 3akoHOoB HploTOHa,
3aKOHOB COXPaHEHUs UMITYJIbCa 1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTECHHUS;
aHAJIM3UPOBaTh U OOBACHATH TEIUIOBbIE MPOIECCHl U SBIEHUS, HUCIOJb3ysS OCHOBHBIE
nonoxkeHnss MKT u 3akoHBI MOJIEKYJIIpHOM (M3UKHU U TEPMOJMHAMMKH (CBS3b JIaBJICHUS
WUJICATBHOTO Tra3a CcO CpeAHed KHHETUYECKOW »JHEpruerd TEIIOBOrO JABWKEHUS U
KOHLIEHTpallUel €ro MOJIEKYJ, CBA3b TEMIIEpPATypbl BEIIECTBA CO CPEIHEH KUHETHYECKOH
SHEpPTHeW TEIJIOBOTO JIBM)KEHMS €ro 4YacTUIl, CBA3b JABJICHHMS MHJICAJBbHOTO Tas3a C
KOHLIEHTpallMel MOJEKYJ U €ro TeMIeparypol, ypaBHeHHe MenneneeBa—KnanelipoHa,
MepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsI PHEPIMH B TEIUIOBBIX INpolleccax), MpU
9TOM  HCIIOJIB30BaTh MAaTEMaTHYECKOE BBIPDAKEHUE 3aKOHOB, YKa3blBaThb  YCJIOBHS
IIPUMEHNMOCTH ypaBHeHUsI MenneneeBa—KnanenpoHa;



AQHAIM3UPOBATh U OOBSACHATH AJNEKTPUUECKUE SBIICHHS, UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXpaHEHHUs DJIEKTPUYecKoro 3apsjaa, 3akoH KysoHa,
MOTECHIMAIBHOCTD JJIEKTPOCTATUYECKOTO TOJISl, MPUHIMUI CYNEPNO3ULHUHN BJIEKTPUUYECKUX
IIOJIEH, ITPU 3TOM YKa3blBas yCIOBHS MPUMEHUMOCTH 3aKkoHa KylioHa, a Takke MpaKkTUYeCKH
BA)KHBIE COOTHOIIECHUS: 3aKOHBI OMa Il yyacTKa LENU U I 3aMKHYTOU AJIEKTPUYECKOU
uenu, 3akoH Jxoyns—Jlenua, npasuna Kupxroda, 3akonsr Dapaes AJis 2JIEKTPOIIN3a);
ONMHCHIBATh (HU3MUECKHUE IMPOLECChl M SIBICHUS, HCIOJIb3YysS BEJIMYHHBL: IEepeMeleHue,
CKOpPOCTb, YCKOPEHHME, MUMIYJbC TE€la W CUCTEMBI TEJN, CHJIA, MOMEHT CHUJIbl, JaBJICHUE,
MOTEHIIMAJIbHAs DHEPIus, KUHETUYecKas SHEprusi, MeXaHWuecKas JHeprus, padoTa CHIIbI,
LIEHTPOCTPEMUTEIBHOE YCKOPEHME, CHUJIa TSKECTH, CHUJla YOPYrOCTH, CUla TPEHHUS,
MOIIIHOCTb, SHEPrus B3auMOJCHCTBHUS Tena ¢ 3emiéil BONM3M €€ MOBEPXHOCTU, SHEPrHs
ynpyroit nedopmanuu TpyXKUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAs TeMIlepaTypa Tela,
paboTta B TepMOAMHAMUKE, BHYTPEHHSSI DHEPrusl HAealbHOr0 OAHOATOMHOIO Trasza, pabora
WUJICATBHOTO Ta3a, OTHOCUTEIbHAS BIAXHOCTH Bo3Ayxa, KIIJ waeanpHOro TemioBoro
JBUTATEJSI; SJEKTPUUYECKOE I0JI€, HANPSHKEHHOCTh AJIEKTPUUECKOTO MOJIsl, HANPSKEHHOCTD
MOJII TOYEYHOTrO 3apsija WIM 3apsHKCHHOrO IIapa B BAKYyME M B JIMAJIEKTPUKE, MOTEHIUAT
3JEKTPOCTATUYECKOT0 TOJIs, PA3HOCTh MOTEHLMAJIOB, AJIEKTPOJABHKYLIAs CUja, CHJIa TOKa,
HaNpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYeCcKas EMKOCTh IUIOCKOTrO KOHIEHCATopa,
CONPOTUBIICHUE YYacTKa ILENU C IOCIEHOBATENbHbIM U IApPALICIbHBIM COEJUHEHUEM
PE3UCTOPOB, SHEPIUS NIEKTPUUECKOTO MMOJIS KOHAEHCATOpa;

OOBSICHATE OCOOCHHOCTH MPOTEKAHWS (UINICCKUX SBICHHIA: MEXaHUYECKOE JIBIIKEHUE,
TEIUIOBOE JBM)KCHHME YACTHI] BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE IABUKEHHUE,
mud¢y3us, WCTapeHue, KUICHHEe W KOHJACHCAIWsS, IUIABJICHHE W KPUCTALIM3AIus,
HaIlpaBJIEHHOCTh TEIUIONEpeaaun, 3JEKTpU3alus Tejl, SKBUIOTCHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHHKA;

MIPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (U3NYECKOM BENIMYMHBI OT ApPYyroil c
WCIOJIb30BaHUEM MPSMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUIEC TPaUKOB C YUETOM
aOCONIOTHBIX MOTPENIHOCTEN U3MEPEHUH, IeTIaTh BHIBOBI MO PE3yJIbTaTaM UCCIEIOBAHUS;
MPOBOANTh KOCBEHHBbIE H3MEpEeHUS (U3NYECKUX BEIMYUH, TPU OTOM BHIOMpATh
ONTUMAJIBHBIA METOJ] U3MEPEHHUS, OIICHUBATh a0COTIOTHBIE U OTHOCUTENBHBIE MOTPEIIHOCTH
NPSAMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH ONBITHI IO MPOBEPKE NPEAIOKECHHOW THUIOTE3bI: IIAHUPOBATH SKCIEPUMEHT,
coOupaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY, AaHaJIM3WPOBATh MOJYYEHHBIE PE3yNbTaThl H
JIETIaTh BBIBOJI O CTAaTyCe MPEITI0KEHHON TUITOTE3bI;

coOmofaTth npaBuia O€30IaCHOrO TpyJAa MpU MPOBEAECHUU MCCIEAOBaHUN B paMKax
y4eOHOrO0 JKCHEPUMEHTa, IMpaKkTUKymMa U Y4eOHO-HCCIEIOBaTEIbCKOM U TMPOEKTHON
NESATEIPHOCTH C  HMCIOJB30BAaHUEM U3MEPUTEIBHBIX YCTPOWCTB H  JIaOOpaTOPHOTO
000pyI0BaHUS;

pemars pacy€THRIE 3a/1a4U C SIBHO 33/IaHHOM U HESIBHO 33JaHHON (PM3MUYECKON MOJAENBIO: Ha
OCHOBAaHMHM aHAJIU3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (PH3MUYECKON MOJENH, OTBEUYAIOIICH
TpeOOBaHUAM 3aJaud, MPUMEHSATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThI
(UBUYECKUX TEOpUM MPU HCIOIH30BAHUHM MATEMAaTHYECKUX METOJOB pEIICHUs 3ajad,
MPOBOJAUTH PACUETHl HA OCHOBAaHUM HMMEIOIIMXCS JAaHHBIX, AHAJIM3UPOBATh PE3YyJIbTAaThl U
KOPPEKTUPOBATHh METOJIbI PEHIEHUS C YUETOM MOTYUYEHHBIX PE3YJIbTaTOB;

peraTh KaueCTBEHHBIC 3a7a9u, TPEOYIONINE TPUMEHEHUS 3HAHUHN 13 Pa3HBIX pa3/iesioB Kypca
(bu3MKY, a TaKKe MHTETPAIMK 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY pAaCCYXIECHH C OMNOpONM Ha HW3YYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;



WCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX IPUHITUIIOB Pa0OTHI
M3MEPUTENBbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHbl BKIAJa POCCHHCKUX M 3apyOeKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3WPOBATh M OIICHUBATH TOCIEACTBHUS OBITOBOW W MPOM3BOJCTBEHHOU ESTEIBHOCTH
YelioBeKa, CBA3aHHOW C (U3MYECKUMHU IMPOLEccCaMH, C MO3ULUNA  HKOJIOTMYECKOM
0€30MMacCHOCTH, MIPEJICTABICHUA O PAlMOHATLHOM MPHUPOIONOIB30BAHNH, & TAKIKE Pa3yMHOM
WCIIONB30BAHUM JOCTMOKEHUM HAyKM M TEXHOJOTMH i1 JTaJbHEHIIEro pPa3BUTUS
YeJI0BEYECKOr0 O0IIECTBA;

MPUMEHSITh Pa3IMYHBIC CHOCOOBI paboThl ¢ MH(pOpManmel (U3UYECKOTO COACPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIHOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JUIsl TMOUCKA, NepepaboTKU U MPEIbsSBICHHUS
y4eOHOW W HAy4YHO-TIOMYJISIpHOW WH(OpMaHU, CTPYKTYPUPOBAHUS W HHTEPIPETAIUU
nH(pOpMaLlUY, TOJYYEHHONH U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
MoJIy9aeMyr0 MH(OpPMAIMI0 W OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMCHOIIMXCS
3HAHUU, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMALINK;

MIPOSBIIATH OPraHU3ALMOHHbBIE U MM03HABATEIbHBIC YMEHUSI CAMOCTOSITEILHOTO IPUOOPETEHUS
HOBBIX 3HAHUH B MIPOIIECCE BBHITOJTHEHUS TPOCKTHBIX U YU4€OHO-HCCIIEI0BATEIBCKUX PabOT;
paboTaTh B TPyNIE C WCIOTHCHHEM DPA3JIMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH PadoTy
IPYIIbI, PALMOHAIBHO pPACHPEEHATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTyaLUsX,
aJICKBAaTHO OLICHUBATh BKJIAJ KAKJIOr0 U3 YYACTHUKOB IPYMIbI B PELICHUE PACCMATPUBAEMOM
PpOOJIEMBI;

MPOSBIIATH MOTHBALMIO K Oyymiel mpohecCuoHaIbHOM EeATEIbHOCTH MO CHEIHAIBHOCTIM
(DU3HKO-TEXHUYECKOTO TPOUIISL.

K xonny o06yuenus B 11 knacce npeaMeTHbIEe PE3yIbTaThl HA YIITyOJIEHHOM YPOBHE JAOKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSI YMEHHIH:

MMOHUMATh POJb (PU3UKH B IKOHOMHYECKOH, TEXHOJOTUUYECKOW, COLMUATBHON M ATHYECKOU
cdepax IesTENbHOCTH YeNOBEeKa, POjb U MECTO (M3UKH B COBPEMEHHOW HAay4YHOH KapTHHE
MHpPA, POJb ACTPOHOMHUH B MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKAa W JTaJbHEMIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHUH, 3HAUCHUE OMHCATEILHON, CUCTEMATU3UPYIOIIeH, 00bICHUTEIBHON U
MPOTHOCTUYECKON (QDYHKIHMI (U3HUECKON TEOPUHU — DIIEKTPOIUHAMUKH, CIICIIUATHLHOM TEOPUHU
OTHOCUTENIHOCTH, KBAHTOBOM (U3MKHU, pPOJb (PU3NYECKOW Teopud B (HOPMHUPOBAHHH
Mpe/ICTaBlIeHU 0 GU3NYECKON KapTUHE MHUpPaA, MECTO (PHU3HUECKON KapTUHBI MHpa B 0OLIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;

pasnuyaTh YCIOBUS MPUMEHHUMOCTH Mojened (U3NYecKUX Tel U MPOIECCOB (SBICHUN):
OJTHOPOJIHOE AJIEKTPUUECKOE M OJHOPOJHOE MArHUTHOE TOJI, TAPMOHHYECKHE KOoyieOaHus,
MAaTeMaTUYECKUI MasiTHUK, WJCalbHBIA MPYKUHHBIH MAasSTHUK, TapPMOHHYECKUE BOJIHBI,
UJeaTbHBIM KOJeOaTeNbHBI KOHTYp, TOHKAasl JMH3a, MOJIEJEH aromMa, aTOMHOTO sijpa H
KBaHTOBOI MOJIETIN CBETA;

pasnuyath ycloBusl (TpaHHIIBI, 00JaCTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, TTOHUMATh
BceoOmmii xapaktep GyHIAMEHTAIBHBIX 3aKOHOB W OTPAHMYEHHOCTh HCIIOJIH30BAHMS
YaCTHBIX 3aKOHOB;

aHAIIM3UPOBaTh U OOBSICHATH DJICKTPOMArHUTHBIE TPOLECCHl M  SBICHUS, WCIOIB3Ys
OCHOBHBIE TOJIO)KEHHSI W  3aKOHbl  JJIGKTPOAMHAMUKM U  CIECUHUATBHOM  TEOPHUH
OTHOCHUTEIILHOCTH (3aKOH COXpaHEHHUs JJICKTPUUYECKOro 3apsjga, cujaa Awmrmepa, cuiia
JlopeHuia, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIMH, npaBuiio Jlenna, cBsa3p 3C caMOUHIyKIIUH
B DJIEMEHTE DJJEKTPUYECKOW LIENU CO CKOPOCTBIO HM3MEHEHMS CHJIBI TOKA, IOCTYJIAThI
CTeIMaJIbHON TEOPUU OTHOCUTEILHOCTH DWHIITEIHA);



aHAJM3UPOBaTh U OOBSACHSITH KBAHTOBBIC IPOIECCHI W SIBIICHHUS, HCIIONB3Ys TOJIOXKCHUS
KBaHTOBOW (u3uku (ypaBHeHHe DOiHITEeHHa M1 ¢doTtodddekrra, MepBbIi W BTOPOH
moctynarel bopa, TpUHIMI COOTHOIICHUs HeomnpeneinéHHocTell [eiizenOepra, 3aKOHBI
COXpaHECHHs 3apsIOBOTO M MAacCOBOTO YHUCENl M JHEPrHH B SACPHBIX PEAKIHAX, 3aKOH
PaIMOAKTUBHOIO pacnaja);

OINMHUCHIBaTh (U3NYCCKHE MPOIECCHl M SIBJICHUS, WCIOJb3Ysl BEIMYHHBI: HANPsSHKEHHOCTH
AJIEKTPUYECKOTO TIOJIS, MOTCHIUAN DJIEKTPOCTATUYECKOTO TIIOJISL, PAa3HOCTh IMOTEHIHAJIOB,
AJIEKTPOIBIDKYINAS CHJIA, UHAYKIMS MArHUTHOTO IIOJIs, MarHUTHBIM MOTOK, Cuja AMIiepa,
WHIYKTUBHOCTH, DJICKTPOJABIKYINAs CHJIA CAaMOWHIYKIIMW, SHEPTHsi MarHUTHOTO IOJIS
MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN HMITYJIbC, TIIOJIHAS DHEPTUsi, DSHEPrHs IMOKOsS
CBOOOJTHOW YaCTHIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO W 3apsil sIpa, SHEPTUs
CBSI3H S]IPa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUCCKUX SIBICHHM: 3JICKTPOMArHUTHAS WHIIYKIIHS,
CAMOMHIYKIIMS, pPE30HaHC, WHTepdepeHuuss BONH, AU(PaKIMs, AUCHEPCHs, TOJTHOE
BHYTpEHHEE oTpaxkeHue, ¢oroanekrpuueckuii dhpdekr (dhorodrdderr), ampda- um Oera-
pacmajpl sijep, raMMa-u3JIydeHHe saep, GU3HUECKUue MPUHIIMITBI CIIEKTPAILHOIO aHAIN3a U
paboThI 1a3epa;

OTPEICNIATh HAPABJICHUE WHAYKIIMH MAarHUTHOTO TIOJISI IIPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBacMOe TIIOCKHM 3€PKaJIOM, TOHKOW JIMH30M, U PACCUUTHIBATH
€ro XapaKTePUCTHKHY;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE MOHATHUS, TCOPHU M 3aKOHBI JIJIsl aHAIIN3a
1 O0BSICHEHHS (PU3UYECKHUX TPOIECCOB, MPOUCXOISIINX B 3BE31aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJIAKTUYECKOM Ccpefie; IBUKCHUST HEOSCHBIX Tell, SBOJIIONNY 3BE3 1 BeeneHHoi;
MIPOBOJIUTH MCCIICAOBAHNE 3aBUCUMOCTEH (DM3MYCCKUX BEIUYMH C UCIIOJIB30BAHUEM MPSIMBIX
HU3MEPEHHUH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3yJbTAThI MOTYUCHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMUYUH B BUJIC TPAUKOB C YIETOM aOCOIFOTHBIX MOTPEITHOCTEH
W3MEpEHUH, JIeaTh BEIBOJIBI 110 Pe3yiIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBbIC H3MEPEHHs (DU3MYCCKMX BEIMYHH, TP OTOM BHIOMpATH
ONITUMAIILHBIA METOJI U3MEPEHUS, OIICHUBATh a0COIFOTHBIC U OTHOCUTEIILHBIC TIOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUH;

MPOBOJIUTH OIBITHI 1O MPOBEPKE MPEAIOKCHHON THUIOTE3bI: IUIAHHPOBATH JKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAILHYIO YCTAaHOBKY, AaHAJIM3HPOBATh IOJNyUYEHHBIC pE3yJbTaThl MU
JIeNIaTh BBIBOJ] O CTaTyCe MPEIOKCHHON THITOTE3bI;

OIMUCBIBATH METO/IbI MTOJYUCHHS HAYYHBIX aCTPOHOMHUYCCKUX 3HAHMIA,

coOMroaTh TpaBmwia OE30MacHOTO TpyJAa TPU TPOBEJACHUM HWCCICAOBAaHUNH B paMKax
y4e0HOTO JKCIIEPUMEHTa, MPAKTUKyMa H Yy4eOHO-UCCIICJJOBATEILCKOH H  TPOSKTHOU
NESTEIbHOCTH C  HWCIOJB30BAHUEM HW3MEPHUTENIBHBIX YCTPOWCTB H  JIaOOPaTOPHOTO
o0opyI0BaHus;

peniats pacuETHRIE 3a/1a4U ¢ SBHO 3a/IaHHOM W HESIBHO 33JJaHHOW (PM3MUYECKON MOJEIBIO: Ha
OCHOBAHMHU aHAJIM3a YCJIOBHS BBHIOMpATh (PU3MUECKUE MOJCIH, OTBEYAIOIIHe TPeOOBaHUSIM
3aJa4u, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI (PU3UUECKUX TCOPHIA
MPU HCIIOJIb30BAHUM MATEMAaTHYECKUX METOJOB PEIICHUs 3ajay, MPOBOIUTH Pacy€Thl Ha
OCHOBAHHWU UMEIOIIUXCS JaHHBIX, aHAJM3UPOBATh PE3YJIbTAThl M KOPPEKTHPOBATH METOIBI
peleHHsI ¢ YY4ETOM MOJTyUECHHBIX PE3YJIbTAaTOB;

pelaTh KaueCTBEHHBIC 3a/1a4M, TPEeOYIOIIHe MPUMEHEHHs 3HAHUN U3 pa3HbIX pa3zeiioB Kypca
Gbu3MKH, a Tak)Ke UHTETPALMN 3HAHUN U3 APYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA:
BBICTPAMBaTh JIOTMYECKYIO IEMOYKY PACCYKJICHHH C ONMOpOW Ha H3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (DU3MUECKUE SBIICHHUS;



WCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX IPUHITUIIOB Pa0OTHI
W3MEPUTENBHBIX MIPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MPHUBOANTH MPHUMEPHl BKJIAJla POCCHMCKHX W 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B O0BSICHEHHUE TIPOIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUI;
aHAJIM3WPOBATh M OIICHUBATH TOCIEACTBHUS OBITOBOW W MPOM3BOJCTBEHHOU ESTEIBHOCTH
YelOBEeKa, CBSI3aHHOW C  (PU3MYECKUMH MpoOIeccaMd, C TO3HMIUN  3KOJOTHYECKOU
0€30MaCHOCTH, MPEACTABICHUH O PallMOHAIBHOM IMPUPOIONOIL30BAHNH, a TAKXKE Pa3yMHOM
WCTOJB30BAHUU  JIOCTIDKEHHH HAyKM HM TEXHOJOTMHA JUISL  JalbHEWIIEro pa3BHTHUS
YeJI0BEYECKOT0 O0IIECTBa;
MPUMEHSITh Pa3IMYHBIC CHOCOOBI paboThl ¢ MH(pOpManmel (U3UYECKOTO COACPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIHOIb30BaTh
COBpPEMEHHBbIC WH(POPMAIMOHHBIC TEXHOJOTHH JUIS MOMCKA, TepepaOdOTKU U MPEIbSIBICHUS
y4eOHOW W HAy4YHO-TIOMYJISIpHOW WH(OpMaHU, CTPYKTYPUPOBAHUS W HHTEPIPETAIUU
uHpOpMAIIMY, TOJYYCHHOW W3 PAa3JIUYHbIX HWCTOYHHUKOB, KPUTUYECKH aHAJIM3UPOBAThH
MoJlyyaeMmyro WH(GOpPMAIMIO M OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HaHWii, TaK ¥ Ha OCHOBE aHAJIN3a KCTOYHUKA HH(pOpMaIH;
MPOSIBJISITh OPraHU3AIMOHHBIC U MIO3HABATEIbHBIC YMEHHUS CAMOCTOSITEIILHOTO MIPHOOPETCHHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMIOTHCHHS POCKTHBIX U yIeOHO-UCCIIeIOBATEIILCKIX PadoT;
paboTaTh B TPyNIE C WCIOTHCHHEM DPA3JIMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH PadoTy
TPYIIbI, PAlMOHAIBHO PACIPENeNiaTh JCATEIbHOCTh B HECTAHJAPTHBIX CHUTYalHUsX,
aJICKBATHO OIEHUBATH BKJIAJ] KaXJIOT0 U3 YYACTHHKOB TPYIITBI B PEIICHUE PacCMAaTPUBAEMOM
PpOOJIEMBI;
MPOSIBJISITH MOTUBAIUIO K OyAyIIeld MpopecCHOHAIbHOMN JEATEIIEHOCTH TI0 CIICIUATBHOCTSIM
(DU3HKO-TEXHUYECKOTO TPOUIISL.
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TEMATHUYECKOE IIVNIAHUPOBAHUE
Pasnea 1. HAYUYHBIA METO/J TO3HAHUS ITPUPObI
1.1 | HayuHslil MeTO1 TO3HAHUS IPUPOIBI 3
Wroro mo paszneny 3
Paszpea 2. MEXAHUKA
2.1 | Kunemarnka 17 1 2
2.2 | lunamuka 18 1 2
2.3 | Craruka TBEpOTO TENa 5
2.4 | 3aKoHBI COXpaHEHUs] B MEXaHUKE 17 1 1
Wroro no pazueny 57
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUMHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHOKHHETHYECKOH TEOpUH 18 1 1
3.2 | Tepmoamaamuka. TerIoBble MATUHBI 18 1
3.3 | Arperatsble cocTosiHHs BenlecTBa. Da3oBbie 11 1 1




epeXoIbl
Hroro no pazgeny 47
Paznen 4. QJIEKTPOAMHAMUKA
4.1 | DieKkTpuUuecKoe mose 27 1 1
4.2 | IloCcTOSIHHBIN AIIEKTPUYECKHIA TOK 21 1 1
4.3 | Toku B pa3IMYHBIX CpeIax 3 1
Wroro no pazueny ol
Paznea 5. PUSHUECKHWN NPAKTUKYM
5.1 | ®uznueckuil NpakKTUKYM 10
HWToro no pazneny 10
Pe3epBHOE Bpemst 2

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170 8 10

TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Paznea 1. JIEKTPOJANMHAMUKA

1.1 | MarautHOe nonie 14
1.2 | DnexTpoMarHuTHAs] MHIYKIIUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS Y BOJIHBI
2.1 | MexaHu4eckue Koyebanus 10
2.2 | DnekTpoMarHUTHbBIE KOJICOaHUs 15
2.3 | MexaHHWYecKHe U 3JICKTPOMArHUTHBIC BOJHBI 10 1
2.4 | OnTuka 25 1
Hroro no pazueny 60
Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 | Ocnossl CTO 5 1
Hroro no pazueny &)
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 | KopnyckyJsipHO-BOJIHOBOM Tyaju3M 15
4.2 | ®usmka atroma 5
4.3 | ®u3mKa aTOMHOTO Apa ¥ 3JI€MEHTApHBIX YaCTHUIL 5
Hroro no pazneny 25
Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 | DyneMeHThl aCTPOHOMHUHU U aCTPOPU3UKH 12
Hroro no pazneny 12
Pa3nen 6. PUSMUYECKUH MPAKTUKYM
6.1 | OusznuecKuil MPaKTHKYM 16 16
Hroro no pazneny 16
Pa3gen 7. OGOBIIAKOILIEE IIOBTOPEHUE
Cuctemartu3zanus 1 0000IIeHUE TPEIMETHOTO
COJZIepKaHUs M OTIBITA JIEITEITLHOCTH,
7.1 . 15
npUOOPETEHHOrO PU U3yYeHUHU Kypca Gpuzuku 10
— 11 kymaccoB
Hroro no pazneny 15
Pe3epBHOE Bpems 10

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI IJIAA YUEHUKA




1. Msaxumes I'.4., ByxoBues b.b., Corckuit H.H. mon penmakmueii IlapdentbeBoit
H.A.®u3uka 10 xiacc. Akunoneproe obmecto «MznarensctBo «IIpocemenue»
2. Mskumes I'.JI., byxosnes b.b., Hapyrun B.M. nox penakuueii [TapdentreBoit H.A.
®dusuka 11 knace. AknponepHoe odmectBo «M3narenscTBo «IIpocBerienney
METOJUYECKUE MATEPUAJIBI JIUIA YUUTEJIA
1. YMK Msxkumes I'.41., byxosues b.b., Corckuii H.H. mox penakuueii [TaphentreBoit
H.A.
HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
POII, Yuu.py u ap.



