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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUH ¥ TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeNbHOMN
nporpammel, npencraBiceHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalibHONH paboueit
nporpamMmbel BocnuTanus ¥ KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickord  @Denepanuu, pealn3yOIIUX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABIIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM U pa3lesioB y4yeOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOIo
mporecca, BO3pacTHBIX ocoOeHHocTel oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIPE/ICTaBICHUE O LIENAX, COJep’KaHUM, o0lel cTpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaEHHOM ypOBHE.

N3yuenne kypca @usuku yriayOia€HHOrO YpOBHS TMO3BOJIIET pealu30BaTh 3ajauu
npodeccuoHaIbHON OpHEHTAllUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBHUW JUIsl TPOSBICHHSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIE
HEOOXOIUMBI NIl TPOAOJDKEHUS oOpa3oBaHHMs B OpraHu3anusx Mpo¢ecCHOHATbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensiorcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YpPOBHE CpeAHero ooOmero o0pa3oBaHUsS: JUYHOCTHBIE, METANpeIMETHEIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo1010THYeCcKO OCHOBOM ISl pa3paboTKU
TpeOOBaHMH K JMYHOCTHBIM, METANpPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroImuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro o0mero oOpa3oBaHus Ha yriayOaEHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

IIporpamma no ¢usuke BKIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOl€HHOM YypOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBI XapakTep M MOXET ObIThb HCIOJIb30BaHA
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOUX pabOuMX MPOrpamMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHHUIMATUBY Yy4YUTEIEH U
[IPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
[IPenoiaBaHuio (U3MKKU Ha YriyOlNEHHOM YPOBHE NIpPU YCIOBUU COXPAaHEHMs O0s3aTelIbHOMN
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpyXarolleM MHpe.
HIkonbHBIH Kypc ¢(uU3MKM — cHCTEMOOOPA3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3yd4aeMbIX
XuMuel, ouonoruelt, ¢guznyeckoit reorpadueil u actpoHomuen. Vcnosap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpENeNHIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBoOiicTBaMHu. M3ydyeHune (u3MKM BHOCHUT OCHOBHOM BKJIag B
(dbopMuUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI Mupa oOydaromierocs, B (opMHUpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpUBaTh KaK IPUHLHUIIBI €0 IOCTPOCHHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBETCTBUM € HEW MaTepuan Kypca (GU3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHuana (Gu3n4eckoi HayKu, OCMBICIICHUE CBS3H Pa3BUTHS (U3UKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea 3Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJIEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOoro mpouecca. /[ yrayOn€HHOro YpoBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI IpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JiBa crioco0a peanu3auuu (GU3NYECKOro MpakTHKyMa. B mepBom ciyyae mpakTUKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOIATCS B IMpoliecce u3ydeHus: pasaena (temsl). [Ipu stom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpamme no ¢usrke cucteMa yueHHUYECKOT0 SKCIEPUMEHTa, JJaOopaTOPHBIX paboT u
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJeHUE OOYUYAIOUIUMUCS YMEHUSIMH TPOBOJUTH MPSMbIE M KOCBEHHBIE
WU3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUI1 pacu€THBIX 3a7ad IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHON M HESABHO 3aJaHHOU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 33/a4 TNPHOPUTETOM SBISAIOTCS 3aJaHUs Ha OOBsICHEHHE/NpecKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepUalIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
($U3UKN JOKHO OBITH HE00X0AUMOE Tab0opaToOpHOE 000PYIOBAaHKE JJIS BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAaHOBKY IEPEUYUCIIEHHBIX B MPOrpaMMe IO
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OO0EcleyuBaeTcsl B pacuéTe OJAHOIO KOMIUIEKTa Ha JBYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE ITU(PPOBBIX JIA0OPATOPHUH.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM MeETOJe TMO3HaHHA U  (QOpMHUpPOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(bopMupoBaHUE YMEHHH OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (HU3UKOM, IMOJArOTOBKA K JajbHEHIIeMy OOyuYeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOYAsi MEXAHUKY, MOJIEKYJSIPHYIO (U3HUKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHUMaHUe (PU3NYECKHX OCHOB M MPHHLUUIOB JEHCTBHS TEXHUYECKUX YCTPOMCTB M
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
IIOJIyUEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yueOHOro mpenmera «®Du3nka» Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHUS BBIOMpAETCS
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeACHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo NO3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJBI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUMH.

DKCIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u SKCriepuMeHT B
¢busuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYWH (QHAJOTOBBIE W IU(POBBIE M3MEPHUTEIbHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BeIUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenupoBanue (U3NYECKUX SIBICHUA M MPOLIECCOB (MarepuaabHas TOYKa, aOCOJIIOTHO
TBEPIOE TEJO, UeATbHAS KUIKOCTh, UACATIbHBIN ra3, TOYCUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €r0 NPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HOpMHpPOBAaHMM COBPEMEHHON HAaydyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HANpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpPHU TMOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil Jaboparopueit nmo ¢usuke. [Ipumeps! n3mMepeHus QpU3NIECKUX
BEJIMYHH ITPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXAaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopusi.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLUUHU HA OCH CHCTEMbI KOOpAUHAT. CII0’KEHHE NEPEMEILEHUN U
CIIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEHHOE JBIKCHHE. 3aBUCUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHU U UX rpaduKu.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tena, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BPEMEHH U UX I'papUKH.

KpuBonuHeliHoe nBUKeHUE. J[BUKEHUE MaTEpUAIbHON TOUKHU [0 OKPYKHOCTH. YTJIOBas U
TuHeWHas ckopocTh. [lepuon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHT€HIMAIBHOE) U MOJHOE YCKOPEHHE MaTepUAIbHON TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

CrniocoObl Hccie0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpOmIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3yuenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress! o npsiMon
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETA ¥ HAaYaJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTeMbl OTcuéTa. [I[pUHIAI OTHOCHTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HproTOHA 1719 MaTepUaIbHBIX TOYECK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TN B MHEPLHUATbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX OTCYETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B MHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/1aHHOE PAaCCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKuil OJI0K.

N3mepenune kordduiieHTa TpeHUs 1Mo BETUYHHE YTIIOBOTO KOd(DPHImeHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckre yCcTpONCTBAa M TEXHOJOTMYECKHE MPOLECChl: KPOHIUTENH, CTPOUTEILHBIN
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTpynpoBanye KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTepHallbHOM TOYKH, CUCTEMBl MaTEpUANIbHBIX TouyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha MaioM U Ha KOHEYHOM mepemelnneHud. ['paduueckoe mpeacTaBieHUE
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loTeHumanpHble U HEMOTEHUHMANbHBIE CUibl. [loTeHiuanbHas sHeprus. [loTeHuumanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocmudeckasi CKOpocThb. TpeTbst KoCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymiM i WACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

H3MepeHne KWHETUYECKOW YHEPTUM TeJla IO TOPMO3ZHOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
YyacTull BenlecTBa. MoJiesin CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEI[ECTBA HA OCHOBE 3TUX Mojened. Macca u pa3mepbl MoJiekyn (atomoB). KommyecTBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU: YacTHIlbl TIas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYECTBOM BeriecTBa. [ paduueckoe mpeacraBieHne U30MPOIIECCOB: U30TEPMa,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMmepaTypbl TEPMOJAMHAMUYECKOM CHCTEMBI CO CpeaHel
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBl KaK CPEJHUE 3HAYECHMS BEJIMYMH, OMHUCBIBAIOIINX €€ COCTOSIHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEU >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuke. Beruncienue padboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0OH TepMoAUHAMUKU. BHyTpeHHsist sHeprus. KonmnyecTBo TeroTsl u paboTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMIeparypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOrO Teida K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
JTU3ENbHBIA 1M KapOIOpaTOpPHBIA JIBUTaTeNld, IapoBasi TypOWHA, TMOJYYEHHE CBEPXHH3KHUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHON TETIOEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUHU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBannie u KoHAeHcanusa. VcnapeHue wu KumneHue. YenpHas TEIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JAABJICHUS B )KUJKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpHOTO Tena. Pactsokenue m cxkarue. Cosur. Moayns FOwra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre yCTpPOMCTBA UM TEXHOJOTHYECKHE MPOILECChl: KUJKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBneHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M TOJIYIPOBOJHHUKU. OJIEMEHTApHBIA SJIEKTPUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspkéaaocts  anektpuueckoro motisa. [IpoOHBIA 3apsa. JluHunM HanpsoKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOro mojsA. CBsA3b HANPSHKEHHOCTUM NOJIE M PA3HOCTH IMOTEHLUATIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapannensHoe  coenuHeHue  KoHAeHcaropoB.  [locnenoBarenbHOE — CO€OUMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHME 3apsyKEHHON YacTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSDKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIONIaJW IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaxmuxKym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHHs])) TIPH  MOCIIEIOBATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJIHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapayieIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIESIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 3NeKTpUYecKOi 1enu. MoIHOCTh HCTOUYHUKA ToKa. KopoTkoe 3aMbIkaHue.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HaPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBJIEHUS TMPU TMOCTOSSHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepMeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBHUCUMOCTb  CONPOTHUBIIEHHS  METAUIOB  OT  TEMIEpaTyphbl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS TUCCOLMALUS. DIIEKTPOJIN3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO UOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, HCCICIOBAHUN 3aBUCUMOCTEH  (PU3UYECCKUX
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBus B 10 kimacce ocymecTBisieTcs ¢ yd€ToM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOPHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduky u cBoiicta. TpuronoMmerpuyeckue GyHKIMH: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKarolled  cpedpl,  yTUIM3anus
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, OJKHJKHE KPHUCTAIbl, DJEKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAs
IMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAsT MUKPOCKOIIHSL.

TI'eocpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHHUIN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET CyXOro U
KHJIKOTO TpEHUS B TEXHUKE, CTaTMYECKHME KOHCTPYKIHMM (KpOHIUTEHH, pemeéTyaTsie
KOHCTPYKIIMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHHS] MEXaHUKH B TEXHHUKE (THUPOCKOII, BOJOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOHJMLMOHEP, TEXHOJIOTUM TOJYy4eHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMATEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAAHbIE JAMIIbI, HOJIYIPOBOIHUKOBBIE IPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopneiicTBuE NOCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB C TOKOM. MarHutHoe IOJIE.
Bexrop marauTHOM MHAYKUMK. [IpyUHIUN Cyniepno3uLY MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHOe ToJ€ NMPOBOJAHUKA C TOKOM (TPSMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT DpcTena.

Cuna AmMniepa, €€ HalrpaBJICHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBieHME M MOAYJb. JIBWKEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

MarnutHoe noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJsA JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTM B LENM IMOCTOSHHOTO TOKa. JSIBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctd 3/IC caMOMHIYKIIMKA OT CKOPOCTH MU3MEHEHHUs CUJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoeNH 2NIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
OHepreTuyeckoe OnucaHue (3aKOH  COXpaHEHUs  MEXaHU4eCKOW dsHepruu). BriBox
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactoTa kosiebanuii. [leprox MaabIx CBOOOAHBIX KOJIEOAHHN MaTEMaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxaromux KosneOaHusX. BblHyXkaeHHble KosneOaHus. PesonaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE€OaHUS.

Texnuyeckne yCTpONHCTBa M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KoJIeOaHUsAX Ipy3a Ha IPYKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS Tejla B X0J1¢ KoJieOaHU I Ha ypyrom IojiBece.

W3ydeHue NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYyp. CBOOOAHBIE JIIEKTPOMArHUTHBIE KoJeOaHUsS B UACATHHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxawiue 9JeKTPOMarHuTHble KojeOaHus. BbIHYXJEHHbIE AIIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSHKEHUS MPU Pa3IUdHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHbIA TEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KATYIlIKAa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. KylbTypa HMCHOJIb30BaHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOHBIX KOJICOAHU OT MHIAYKTUBHOCTH H EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH MEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomeul, npaKmuKym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUmMHbIE 60IHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. ['pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, MOJIApU3aLus,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHnueckre yCTpOWCTBa U NMPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHblE€ MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmukKym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3akoHbBl OTpaxeHHs cBera. [locTpoeHue u300pakeHUN B IIJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJIH MPHU MEpPexXo/ie MOHOXPOMATUYECKOTO CBETa yepe3 I'PaHully pasjeina
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W paccewBaromve JHH3bL. ToHkas nuH3a. DoKycHOe paccTosHHuE H
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, IpOIIeANIEro JUH3Y MO MPOXU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOHN OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH FT€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. J[udpakinuonnas pemérka. YcinoBue HAOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToamnmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETICHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun ceerta.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BEIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakunu, nuaTepdepeHIINN 1 MoJIIpU3aluu CBETA.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cniekTpa U3Ty4eHUs] CBETOMO/1a TPU MOMOIIHN TU(PAKIIUOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBaid. [IpeoOpazoanuss  Jlopenna.  YcimoBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otosdpdext. Onbithl A. I'. CroneroBa. 3akoHbl GpoTorpdexra. YpaBHeHHe DHHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BoisHoBBIE cBoOlicTBa yactul. Bosnbl ne bpois. [Inuna BonHbl ne bpoins u pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTpONCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CHEKTPOMETpP, (POTORNIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanme 3aBUCUMOCTH CHJIBI TOKA Y€pPe3 CBETOIMO OT HAIIPSHKEHHUS.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN

PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PaguoaktuBHOCTB. Asba-pacnaj. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaz. I'amma-
U3ITy4YeHue.

3aKOH PaJUOAKTHBHOIO pacnaga. PaauoakTtuBHble H30TONBI B Ipupone. CBoicTBa
HMOHU3UPYIOLIETO U3Iy4YeHUs. BiusHue paquoakTUBHOCTH Ha KMBBIE OPraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. JJozumerpus.

DHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 sAnep. SnepHsle peakTopbl. IIpoGnemsl
YIPaBISIEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl pPa3BUTUS  AJIEPHOMN
SHEPrEeTHKHU.

MeTo1pl perucTpanyy U UCCIEAOBaHMs dJIEMEHTAPHBIX YACTHII.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-riatooHHAs MOJIEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SJIEPHBIA  pEaKTOp, TEPMOSICPHBIA peakTop, aroMHas Oom0a, MarHHTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTFOMIHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonbl acTpOHOMHYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHUE TEIECKOTbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XapaKTEpUCTUKU. JlnarpamMmma «CHEKTpaJIbHBIA Klacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOroIMK COJIHIA U 3BE3/. DTambl KU3HU 3BE3L.

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosbmioro B3peIBa. PennkroBoe uznyyeHue.

Macmrabnas cTpykrypa BeenenHoil. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBIOTEPHBIX ~TMPUIOKEHUH JUIs ONpefeNieHUus] TOJOXKEHHS HEOECHBIX OO0bEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
W3MEpUTENbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JIATYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHUA 3aBHCUMOCTEH  (pU3MUecKHux
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BHIOOP U3 paboT, OMUCAHHBIX B TEMATHYECKHUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynsipHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMuKay, «KoneGaHus W BOJHBIY,



«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp ¢usuku w acTpoHOMHH B SKOHOMHUYECKOH, TEXHOJOTHMYECKOW, COIMAIILHOW U
THYECKOW cdepax IesTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIBHOW U MPOTHOCTHYECKON (DyHKIMH (pru3mdeckoit Teopuu, poib GU3NIECKON Teopun
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUIA O MPUPO/IE.

MexnpeamerHble CBSI3H.

Nzyuenne xypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnvie nOHAMUA,C6A3AHHBIE C USYUCHUEM MEMO006 HAYUHO20 NOZHAHUA:
SIBIICHUE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BEIWYMHA, 3aKOH, TeOpus, HaOIIOJCHHE,
AKCHEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BeKTOopbl M HX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snextpuueckue SIBICHHUS B KUBOW TNpupoje, KosieOaTelbHbIE ABWKEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HCHUE OKPYKAIOWIEH Cpelbl, YIbTPAa3BYKOBas JUATHOCTHKA B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumusa: CTPOCHME aTOMOB M MOJIEKYN, KpPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble Motoca 3eMIM, 3aJI€KU MarHUTHBIX PyH, GoTochEMKa 3eMHON
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHUE MOCTOSHHBIX MarHUTOB, IEKTPOMArHUTOB, dJIEKTPOABUIATEIb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
AJIEKTPOJBUraTellb, pajnap, paaUONpUEMHMK, TeNeBU30p, aHTeHHa, TenedgoH, CBY-mneus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6aTtapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJbTAThHI OCBOCHHS yudeOHOTro npeameTra «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IICHHOCTSM POCCHHCKOTO  OOIIeCTBa,
paciIupeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rpakIaHCKOTOBOCTIMTAHUS

e chopMUPOBAHHOCTH TPAKIAHCKOW TMO3HUIUKA OOYdYaOMmErocss Kak AakKTHBHOTO U

OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;
® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHUICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX TPakJIaHCKOTO OOIecTBa,

y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIILHOM OpraHu3aIlim;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHU C HX

(GYHKIMSMY ¥ HA3HAYCHUEM;
® TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.
NATPHOTHYECKOTOBOCIIUTAHUS:
e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTaHCKON HICHTUYHOCTH, MATPUOTU3MA,
® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOTOBOCIINTAHMS:
e chopMUpPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MTOBEACHHUS;
® CIOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTeTHYECKOrOBOCIUTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4YHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOUN HayKe.
TPYAOBOTrOBOCIIUTAHMS
e UHTEpeC K pa3NuyHbIM chepam mpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHUE COBEPILATh OCO3HAHHBIN BHIOOD Oymyieit
npodeccuu U pearr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CHOCOOHOCTH K O0pa30BaHUIO M CaMOOOpa30BaHUIO B 00macTu (pu3mku

Ha TMPOTSKEHUH BCEH KU3HHU.
IKOJIOTHYEeCKOTOBOCITUTAHMS:

e chopMUPOBAHHOCTH SKOJOTHUYECKON KyJIbTYphl, OCO3HAHHE TJI00AILHOTO XapakTepa

9KOJIOTHYECKUX MPOOIIeM;

® IJIAaHUPOBAaHUE M OCYIIECTBICHUE EHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS

1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HCHHOCTUHAYYHOTI'OIIO3HAHUS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHIWBHIYAIIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUSA
Bba3oBblenornueckueneicTBUs:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3HPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 33]1aBaTh MapaMeTPhl K KPUTEPUH UX JTOCTIDKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOpPEUMs] B pPacCMaTpUBAeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHaM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IIETISM,
OIICHUBATh PUCKH MOCIIEACTBUH e TEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBblenccienoBarehLCKAeNCHCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAaYKH;

BJIQJICTh HAaBBIKAMH yYCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIBHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pPa3IMYHbIX
METOJIOB MO3HAHMS;

BIIQJICTh BUJAMHU JCSATEIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALIUSAX, B TOM YHCIIC IPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISAT NIPUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyalM3HpPOBATh 3a/iady, BBIIBUTATh
TUMOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUM, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYECHHBIE B XOJ€ pEIIECHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HMCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILIEHUBATh/I0CTOBEPHOCTHUH(OPMALINN;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelIleHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHM3allMOHHBIX 3a1a4 C
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3ZaBaTb TEKCThl (DU3MYECKOTO COJEp’KaHUS B pa3iIMuHbBIX (opmarax ¢ y4éToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHUBHBbIEYHHBEPCAIbHbICY4YeOHbIeACHCTBHS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHHE B PA3JIMYHBIX CHUTYalLUAX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIABaThOLIEHKYHOBBIMCUTYALIUSIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHU;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATHIIPUOOPETEHHBINOTIBIT,



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
MIOCTOSIHHO TOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAIbHBIMUHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIM3€E PE3YyNIbTaTOB ACSITEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B mpouecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA HPOTpaMMBbI 110 (1)I/ISI/IKC JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIpaBJICHMsI Pa3BUTHUS COOCTBEHHOW ASMOLIMOHAIBHOMN cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIIECTBICHUU OOILICHUS, CHOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI

oTpaxatb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCA YMEHHI:

[OHUMAaTh poJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M ATHYECKOU cepax AeaTeNbHOCTH 4YelIOoBeKa, Pojib U MecTo (pU3MKM B
COBPEMEHHOM Hay4HOU KapTUHE Mupa, 3HAYEHHUE OIMCATENIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMHA (u3ndeckoi
TEOPUH — MEXAHWUKH, MOJEKYIIPHON (U3MKM M TEpPMOJAMHAMMKH, POib (pusnyeckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojened (u3MuecKuX Tel U IPOLECcCOB
(s1BIIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETa, a0COIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO yrpyras
nedopmarusi, abCONIOTHO YINpYyroe U aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJIENU



rasza, *UIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MMOHUMATh BceoOHmUi XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OrPAaHUYECHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TIPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUOKCHUS, (POPMYIIBI KMHEMATUKHA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanunes s CKOpOCTM M TEpEMELICHMS, 3aKkOHbl  HbpOTOHA, MOpPUHUMII
OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW OHEPTrHH, YCJIOBHUS paBHOBECHS TBEPAOTO Tena), TPH ITOM
HCIIOJb30BATh ~ MATEMAaTU4YECKOE  BBIPAXEHUE  3aKOHOB, YKa3blBaTb  YCJIOBUSA
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOporo U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

AQHAM3UPOBATh U OOBACHSTH TEIUIOBBIE MPOIECCHI U SBIICHUSI, WCIIOIB3Ys] OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJIEKYISpHONM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpAllMed €ro MOJIEKYyJ, CBA3b TEMIEpaTypsl BEIIeCTBA CO CpeaHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), P 3TOM HCMHOJIb30BaTh MAaTeMaTUYEeCKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUYECKOIO 3apsija,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU DJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U Ul 3aMKHYTOM 3JIEKTpUUYECKOM 1enu, 3akoH /[xoyns—J/lenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS JHEPrus, KWHETUYecKas SHeprus, MexXaHudeckas dSHeprus, padoTa
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJIa YIOPYrOCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ympyrod pgepopmanuu MPYKHHBI, KOJIUYECTBO TEIUIOTHI, aOCONIOTHAs
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTOTa3a, paboTa HMAeaIbHOTO raza, OTHOCUTENbHAas BIAXXHOCTh BO3yXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
AJIEKTPUYECKOTO TIOJIS, HANPSHKEHHOCTH IOJISI TOYEYHOIO 3apsiia WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPHUKE, MOTEHIMAT NIEKTPOCTATUUECKOTO I0JIs, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JJIEKTPUYECKass €MKOCTh IUIOCKOTO KOHIEHCATOPa, CONPOTHUBIIEHUE YYacTKa LIEMH C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE ABIDKEHHE, TU(Qy3us, nCapeHne, KUIIEHNE 1 KOHJICH AU, TUIaBICHUE
U KpUCTAUIM3allUsl, HANpPaABICHHOCTb  TEIUIONEpENaud,  dBJICKTpU3alUs  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
HCIOJIb30BAHUEM TPSAMBIX H3MEpPEHHI, HpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCHPOBATh PE3YABTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BHJC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MIPOBOJUTH KOCBEHHBIE H3MEpEeHMs] (U3MYECKUX BEIMYMH, INPH STOM BBIOMpAThH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLECHUBAaTh AaOCOJIOTHbIE W OTHOCHUTEJIbHbBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
SKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHAJIU3UPOBATh
MOJIy4Y€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NEeSITeIbHOCTH C MCIOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7adyd C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (PU3HUYECKOM
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJIeN, OTBeyarome TpeOoBaHUSM 3aJaud, MPUMEHATh (QOpPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MYECKUE SBIICHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJCTBEHHOUN
JeATeIbHOCTH 4YeNlOBEeKa, CBA3aHHOW C (U3MUYECKUMH TpOLIeCCaMM, C TO3UIMH
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JadbHEHIIero pa3BUTHI YeJT0BEYECKOTO O0IIIECTBa;

MPUMEHSATH Pa3IMyuHble CIOCOOBI pabOThI ¢ HHPOPMAIEH PU3MUECKOTO COIepKaHUs C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPEAbABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(OpMAaLUH,
CTPYKTYpPUPOBAaHUS W HHTEPIpETalud HHGOPMALUU, TOJYYCHHON W3 Pa3IUUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh  OpPraHU3allMOHHBIE M  IIO3HABATEJIbHBIE YMEHHUS CaMOCTOATEIbHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXJOrO M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.

K koHiy obyuenust BI1 knacce npeaMeTHble pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

MOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4yHOU KapTUHE MHpa, POJib aCTPOHOMHH B MIPAKTUUYECKOH AESITETbHOCTH YellOBeKa U
JAIbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHH, 3HAQYEHHE  ONUCATENIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckoin
TEOPUU — IIIEKTPOJAWHAMHUKH, CHELUATBHOW TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOU
¢bu3ukn, poas Guznyueckor Teopuu B (POPMUPOBAHHUH TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O IPUPOJIE;

pa3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecCKuX Tea U MPOLECCOB
(sBAEHMIT): OJHOPOJHOE DIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIOaHUs, MaTeMaTUYECKHM MAasTHUK, HJICANbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBII KOoeOaTeIbHbIN KOHTYpP, TOHKAs JIMH3A,
MOJIENIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIM CBETA,

pasznuyath yciaoBHsS (TpaHUIBl, 00JacTH) MNPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMATh BceoOLUI XapakTep (QYyHAAMEHTANbHBIX 3aKOHOB U OrPAHUYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH 3JIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI W 3aKOHBl DJJIEKTPOJMHAMUKHM M CIELUUAJIBbHOM Teopuu
OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHHUs JJIEKTPUUYECKOTO 3apsia, cuwiia AmIiiepa, cuiia
JlopeHna, 3aKOH DJIEKTPOMarHUTHOM MHAYKUMH, npasuio Jlenma, cBsazp JOC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKON LEMU CO CKOPOCTBIO M3MEHEHMS CHJIbI
TOKa, MOCTYJAThl CHEIMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONIb3YS MOJIO0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIITeHHa A1 (poTorddexTa, mepBblii U BTOPOH
MoCTyNnathl bopa, MPUHIMIT COOTHOIICHUS HeompenenéHHocTei [ eiizendepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MAacCOBOTO YHCEN U SHEPIUU B SJEPHBIX pEaKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3MYECKHE MPOLIECCH U SABJICHUS, UCTOJb3Ys BEIMUUHBI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIMAJ  AJIEKTPOCTATHYECKOTO  MOJS,  Pa3HOCTb
MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHJIAd, MHAYKIMS MarHUTHOTO MOJIs, MarHUTHBIN
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI MOKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS U UMITYJIbC (POTOHA, MAaccoOBOE
YHCIIO U 3apA[ SIpa, DHEPTHUS CBSI3U SIIIPA;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuil dp ekt (hotoaddekr), anpda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paK€HHEe, CO3/IaBAEMOE IIJIOCKAM 3€PKajoM, TOHKOW JIMH30M, U
PacCUUTHIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHSTh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKHE TIOHSTHS, TEOPHH W 3aKOHBI IS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKTAJAKTHUYECKOW Cpefe; JABIKEHHs HEOeCHBIX Tell,
SBOJIIONMH 3BE31 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJIyYCHHON 3aBHUCUMOCTH (PH3MUYECKMX BEIMYMH B BHUAC TpPapuKOB C YIETOM
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEpPEHWH, JenaTh BBIBOJABI 10  pe3yJibTaTaMm
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (H3MUECKUX BEIHYMH, NpPU OSTOM BHIOMpATh
ONTUMAIILHBIA METOJ] HM3MEpPCHHsI, OIICHWBAaTh aOCOJIOTHBIE ¥ OTHOCHUTCIBHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTH  OMBITHI [0 TPOBEPKE MPEVIOKECHHONH THUIOTE3bl:  IUIAHHUPOBATh
OKCMIEPUMEHT,  COOMpaTh  DKCIIEPUMCHTAIBHYIO  YCTaHOBKY,  aHAJIM3HPOBAThH
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIHCBIBATH METO/IbI MOJTyYCHHUSI HAYYHBIX aCTPOHOMHYCCKUX 3HAHUIA;

coOuroaTh MpaBwiia 0€30MaCHOTO TPyAa MPH MPOBEICHUU HUCCICIOBAHUN B PaMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOM W MPOCKTHOM
JEATEIBHOCTH C HCIOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€éTHbIC 3ajJa4d C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (usmueckoi
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaIoIIMe TPEOOBAHMSM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUH TPH HCIOJB30BAHMH MaTEMAaTUYECKHX METOJI0B
pelieHusl 3a1a4, MPOBOJUTH pacu€Thl HA OCHOBAHWUM HMEIONIMXCS — JIAHHBIX,
aHATM3MPOBATh pE3YNbTaThl M KOPPEKTHPOBATh METOJBI PEHICHUS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPEeOYIOIUe IPIMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/esioB
Kypca (U3MKH, a TaKkKe MHTErpald 3HAHWH M3 APYTUX NPEAMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3UYECKHUE SIBICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA U OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOLIEr0 MHpa, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIEHUBATh MOCJEJICTBUS OBITOBOM U  NPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0e301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl 1allbHEHILIEro pa3BUTHS YEI0BEUECKOT0 O0IIECTBA;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX  TEXHOJIOTMM, MpH  3TOM
HCIIOJIb30BATh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUIsl  TOHUCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HaydHO-TIOMYJISpHONW HHGpOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTy4aeMyl MHPOPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, Tak M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IMIPOLIECCE BBINOJIHEHUS IPOEKTHBIX M y4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTe B IpylIe C HUCIOJHEHHWEM pa3IMuYHBbIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh
pa®oTy TIpymNIbl, PaNUOHAIBHO PpACHpPEAEsATh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYalLlUsIX, aJICKBATHO OLIEHUBATh BKJAJ KaKIOr0 U3 YYaCTHUKOB I'PYIIIBI B pElICHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHalbHOM — AEATENBHOCTH 110
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
]
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bceer KonTpoubnbiepador | Ilpakrtuueckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
1 0 bl bl

bl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI

11 Hay4HbIliMeTO IITO3HAHUATIPUPO B 6
Hroromnopaszneny 6
Pa3znea 2.MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 CratukaTBépaororena 5
2.4 3aKOHBICOXPAHECHHS B MEXaHUKE 10
Hroronopazneny 35
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHOKUHETUYECKOUTEOP 15 1
uu
3.2 Tepmonunamuka. TennoBpleMannHbI 20 1
33 ArperatHble COCTOSIHHSI BEILIECTBA. 14 1
®da30BbI€ MTEPEXO/IBI
Hroronopazneny 49
Paznen 4.9JIEKTPOIUHAMHUKA
4.1 DNEKTpUUECKOENOJIE 24 1




4.2 [1oCTOAHHBINAIEKTPUUECKUUTOK 24
4.3 Toku B pa3nmu4HbBIXCpeaax 6
Uroronopazneny 94
Pasnen 5.0U3NUYECKUAN ITIPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopasznemy 16
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/m | TEMIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MarnauTHO€EnoIe 14
1.2 DNeKTpOMarHUTHASUHTYKITUS 13 1
Uroronopazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHBI
2.1 MexaHn4eCKUeKOIeOaH s 10
2.2 DneKTpOMarHUTHBIEKOJIe0aH s 15
53 Mexanunueckue u 10 1
AJIEKTPOMArHUTHBIEBOJIHBI
2.4 Ontuka 25 1
Hroronopazneny 60

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH

3.1 OcHnoBsl CTO 5 1
Uroronopazneny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnyCKEIJI;[pHo- 15
BOJIHOBOHAyallu3M
4.2 dusukaatoma 5
43 ®du3rka aTOMHOTO Si7pa U 5

QJICMCHTApPHBIX YaCTHUL]




Hroronopazneny 25

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

51 DNeMEHTBIaCTPOHOMUHU U 12
acTpopH3UKU
Uroronopazneny 12
Pa3zaen 6.PM3UUYECKHN TPAKTUKYM
6.1 OU3NYECKUNIPAKTUKYM 16 16
Hroromnopaszneny 16
Pa3znea 7.0bOBIIAIOIIEE IOBTOPEHUE
CucreMmaruzamus 1 0000I1eHne
MIPEIMETHOTO COJICPKAHUS H
7.1 OIIBITA JESATEIHLHOCTH, 15
MpHOOPETEHHOTO IPU U3yICHUHU
kypca ¢usuku 10 — 11 kiracco
Hroronopazneny 15
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. niox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1. ®usuka. 10 knacc. lugakTuueckue KapTouKu-3aaanus (aBTopsl M. A.
VYmakos, K. M. Yiakos).

2. . @uzuka. 11 knacc. JlunakTuueckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1 http://nsportal.ru - coranbHas ceTh pabOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoste.

3 http://festival.1september.ru/articles/ - dpecTuBanp negarorndeckux uac
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit nist yauteneid GU3HKH U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisl o pusuke.



6 www . ege .edu.ru - uadopmanuonssiii mopran EI'D.

7 http :// school - collection . edu .ru / - equnaskomnexiusl[OPos



