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HOACHUTEJIbBHASA 3AIIMCKA
[Iporpamma mo ¢usuke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
MIOJIOKEHHUH ¥ TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI,
npencrasieHHbix B @I'OC COO, a rtakxke ¢ ydérom ¢enepanbHOl paboueil mporpamMmbl
Bocritanus U KoHnenuu npenonaBanus yaeOHoro npeamera «Ousnka» B 00pa30BaTEIbHBIX
opranmsanusix Poccuiickoit ®expepanuu, peaTu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBEI.

[Iporpamma 1o (¢u3uke omnpenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YyUEHUS TEM U pa3fesioB yueOHOro
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywaromuxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, oO0Iel cTpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
0o0yJarommxcs cpecTBaMu yueobnoro npeamera «duzrkay Ha yriayOiaEéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIAET pealu30BaTh 3agadu
podeccHoHaIbHON OpPUEHTAllUY, HAIpPaBJIEHO Ha CO3JaHUE YCIOBHUW JUIsl MPOSIBICHMSI CBOUX
WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH KaKIbIM OOy4arommuMmcsi, KOTOpBIE
HEOOXOIUMBI NIl TPOJOJDKEHUS oOpa3oBaHMs B OpraHu3alusax HpodeccHoHaTbHOTO
00pa3oBaHus MO pa3TMIHBIM PU3UKO-TEXHUIECKUM M WHKEHEPHBIM CIEIIHATBHOCTSIM.

B nporpamme mno ¢usuke ompenensroTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETanpeIMETHbIE,
npeaMeTHBIe (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTO10/10THUeCcKOM OCHOBOM sl pa3paboTKU
TpeOOBaHUK K JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM pe3yibTaTaM O0yJarommuxcs,
OCBOMBILIUX MpoTrpamMmy 1o (u3nKe Ha YpOBHE CpellHero oouiero oopa3oBanus Ha yriayOn€HHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOlEHHOM YypOBHE, B TOM
qucIIe IPEIMETHBIE Pe3yIbTaThl O roAaM 00yUYeHHUs;

coJiepxkaHue yueOHoro npeamera «Pu3nkay 1o rogaM oOydeHuUs.

IIporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIOJb30BaHa
YUUTENAMU (PU3UKU 17151 COCTABIICHUS CBOUX pabOuUX IPOrpaMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBISIET BO3MOXHOCTH JUISI pPEIM3alUd  Pa3IUYHBIX METOAMYECKMX IOJXOJOB K
[IpenoiaBaHuio (U3MKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CUCTEMY 3HAHUN 00 OKpYXKarolleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosorueit, ¢uznueckoil reorpacpueil u acrpoHomueil. Mcnonp3oBaHue U aKTUBHOE
IpUMeHeHHe (U3NYECKUX 3HAHUM ONpEeAETHIO XapakTep U OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe HSHEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMcTBaMu. V3ydyeHue (U3MKM BHOCUT OCHOBHOHM BKJIax B
(dbopMHUpOBaHHE €CTECTBEHHO-HAy4yHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHbIH METOJ MO3HAHUS IIPU BBIIIOJHEHUN UMM y4eOHBIX MCCIEIOBaHUH.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeAHEro oOlIero oopa3oBaHMs MOJOKEH Pl HIEH,
KOTOPBI€ MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoesa yenocmnocmu. B cooTBETCTBUM € HEH KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCeX pasfesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBMM C Hell marepuan Kypca (U3MKA OOBEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymum B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoaraeT UCHoJb30BaHWE T'YMaHUTAPHOTO
noTeHnuana (pu3n4Ieckoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU NPOOIEMAMHU.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku  yriyOon€HHOro  ypoBHS
MIPENIOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTMUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUH U 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUHU.

Hoea 3xonocuzayuu peanusyercs IOCPEJICTBOM BBEIACHUSI 3JIEMEHTOB COJAEpIKaHMS,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyX AeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne copepkaHus MPOrpaMMbl MO (PU3HMKE JOJDKHO OBITh MOCTPOEHO Ha MPUHIUIAX
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uku peanusanus 3TUX NPUHIUIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK IMOCTOSHHO JEMCTBYIOIIETro (QakTopa
yueOHOro mpouecca. Jlns yrayOGn€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTANbHbIE YYEHHUYECKHE OIBIThl IpHU
M3Y4YeHUH HOBOTO Marepuajna, JiabopaTopHble paOoThl M paboTel mpakTtukyma. Ilpu sTom
BO3MOXHBI JiBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae mpakTHKyM
npoBoauTcst 6o B koHue 10 u 11 xmaccoB, MO0 mocie mepBoro M BTOPOrO MOJYTOJUil B
KaXJIOM M3 3THX KJIaccoB. BTopoit cmoco06 — 310 mHTerpamus paboT MpakTUKyMa B CUCTEMY
1a00paTOPHBIX PabOT, KOTOPHIE MTPOBOMATCS B IpoIlecce M3ydeHus paszzena (temsl). [Ipu sTom
noj paboTaMu MpakTUKyMa MOHUMAETCSl CaMOCTOSITENIbHOE UCCIIEIOBaHNE, KOTOPOE MTPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIaroBOi WHCTPYKIIHH.

B nmporpamme mo ¢gusnke cucreMa yueHHYECKOro dKCIIEPUMEHTa, Ja00paTOpHBIX paboT u
MPaKTUKyMa MPEeJCTaBlieHa eIUHBIM MepeuHeM. BeiOop TeMaTuku Uisi STUX BUJOB YIEHHUUYECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS Y4aCTHHKaMU 00pa30BaTENIbHOTO Ipoliecca MCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TIUIAHUPOBAaHWSA M OCHauleHus kaOuHeTa ¢usuku. Ilpu sToM
obOecrieunBaeTcs OBJaJeHUE OOYYAIOUIMMUCS YMEHUSMH IPOBOJUTH MPSMble U KOCBEHHbBIE
U3MEpEeHUs, UCCIENOBaHUs 3aBUCUMOCTEH (M3MYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKME yAeseTCs peUIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3an1ad. [Ipu stom
U pacu€THBIX 3a7ay MPUOPUTETOM SIBIAIOTCS 3aJlaud C SBHO 33JaHHOW M HESIBHO 3aJlaHHOM
(buznyecKoil MoesbIO, MO3BOJISIIOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
W3 OJIHOTO paszfenia Kypca, TaKk U MHTErpUpysd NPUMEHEHHE 3HaHWI U3 pa3HbIX paszaenos. s
KaueCTBEHHBIX 3aJad IMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OObBsICHEHHE/Tpe/ICKa3aHue
MpoTeKaHus (PU3MUECKUX SBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, TpeOyrolue BhIOOpa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO mpouecca Kypc (Gpu3Mku yriayOnéHHOrO ypOBHSI Ha YpPOBHE CpPEIHEro
oOmiero o0Opa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
(GU3UKN JOKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /ISl BHITIOJIHEHUS YKa3aHHBIX
B MporpamMMme mo (pus3mke ydeHHUECKHUX OMBITOB, TA0OPATOPHBIX PabOT U pabOT MpaKTHKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECIeurBaeT MOCTAHOBKY MEPEUUCICHHBIX B MIPOrpamMMe 10
¢u3uKe KIIOYEBBIX JAEMOHCTpAalMi Ui HCCIEeNOBaHMUSA H3y4aeMbIX SIBICHMH M IIPOLIECCOB,
SMIUPHUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JIaGopaTtopHoe 00OpyAOBaHHE Al YICHHYECKHX IMPAKTUYECKHX PadoT (Gopmupyercs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB M OOECHeuMBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpHOTO OOOpYJIOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMILUICKCHOM HCIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHI.

OCHOBHBIMH TIETISIMH U3YUEHHS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

(dbopMupoBaHHE HHTEPECA U CTPEMJICHHUS 00yJarOINUXCA K HAYIHOMY U3YUSHHIO TIPUPOIHI,
pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHWs U (OpMHUpOBaHUE
HCCIIEIOBATENILCKOIO OTHOLIEHHS K OKPYXAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHUsS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(¢hopMHpoBaHHEe YMEHUH OOBACHATH SBJICHUSI C UCIOJb30BaHHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(¢hopMHpoBaHHE MPEACTAaBICHUN O poiau (QU3MKU Ui Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HaIpaBJIEHUU.

JlocTkeHne 3TUX Ieneld oOecreyrBaeTCsl PeUIeHHEeM CIEAYIOUIMX 3aJad B Ipollecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

MpHOOpeTeHne CUCTEMBI 3HaHUI 00 O0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, DJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY
1 BJIEMEHTHI aCTPO(U3HKY;

(dbopMupoBaHHE YMEHUHN IPUMEHATh TEOPETHUECKUE 3HAHUS 7151 OObSICHEHUS GU3NUECKUX
SIBJICHUH B IPUPOJE U JUIS IPUHATUSA NPAKTHUECKUX PELICHNH B IOBCEAHEBHON )KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs PA3JINYHBIX 33]a4 C SIBHO 33JJaHHOM (M3NYECKON MOJENBbIO,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHUE (U3MUECKOW MOJeNH, aJeKBaTHOU
YCIIOBMSIM 33Jja4y, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M IPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUSA HAa OKPYXKAIOILYIO CpENy;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHMUS M IPOBEAEHUS (U3NYECKUX
SKCIIEPUMEHTOB, aHalIM3a W MHTEpIpeTanuuy HUHPOpMaLuu, ONPEeAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHMM JUIsl pa3BUTUS YMEHHMM INPOEKTHO-HUCCIIEA0BATENIbCKOM, TBOPYECKOMH
NeSATebHOCTH;

pa3BuUTHE HHTepeca K chepaM npodecCuOHaTbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBIH YpOBEHb H3Yy4EHUS
yueObHoro mnpeamera «®Pu3uka» Ha YpPOBHE CcpegHero oOmero oOpa3oBaHus BbIOMpaeTCs
00y4aromuMuCs, IUIAHUPYIOLUIUMH IPOAOJIKEHHE 00pa30BaHMs MO CIELUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MpoQuIIs.

Ha u3ydenue ¢puzuku (yriyOn€HHBIA ypoBeHb) Ha YPOBHE CPEAHEro o0I11ero oopa3oBaHus
otBouTcs 340 yacos: B 10 knacce — 170 wacoB (5 wacoB B Heaeno), B 11 kmacce — 170 wacoB (5
4acoB B HEJICITIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblii MeTOX MO3HAHUS PUPOABI.

dmsuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHplii MeToa MO3HaHUS U METOJBI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIEpUMEHT U TEOpHs B MpOLEecce MO3HaHUs MpUpoabl. HabnroneHne u SKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYWH (QHAJIOTOBBIE W IHU(POBBIE M3MEPHUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepenuit (pu3nYeCKuX BEITUUYHMH (aOCOTIOTHASI U OTHOCHUTEIIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNH M MPOLIECCOB (MaTrepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOUSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €0 IPUMEHUMOCTH. DU3nYecKast TEOpHsl.

Ponp m mecto ¢usuku B (HOpMHUpPOBAHMM COBPEMEHHON HAaydyHOH KapTUHBI MHpa, B
MPaKTUYECKON JESITETbHOCTH JIFO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM TOCTOSHHOTO TOKa MpHU TMOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil naboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYMH IIPU MOMOIIU KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHWYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas 1 oOpaTHas 3aa4l MEXaHUKH.

Pannyc-BekTop MaTepualbHONM TOYKHM, €ro MPOEKIUM HAa OCH CHUCTEMBl KOOPJIWHAT.
Tpaektopusi.

[lepemenienue, ckOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CHUCTEMbl KOOpAauHaT. CiioKeHHe NepeMeleHU 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBM>KEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpaduku.

CBoOosiHOE mazneHue. YCKOopeHHe cBOOOTHOro majaeHus. /[BurkeHue Tena, OpOIIEHHOTO
MIOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH M YCKOPEHUSI MaT€pUaIbHON TOUKU
OT BPEMEHH U UX IpaUKu.

KpuBosmmHeiiHoe nBukeHue. [[BueHne MatepuaibHOM TOUKH 10 OKPYKHOCTU. YTJIOBas U
nuHeitHas ckopocth. Ilepwon u yacrota oOpamenus. LleHTpocTpemuTtensHoe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIIMABHOE) U TIOJTHOE YCKOPEHUE MAaTepUAbHOM TOUKH.

TexHuuecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECChl: CHUIOMETp, ABUKEHHUE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeau, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Mopnenb cucTeMBI OTCUETA, MITIOCTPALAs] KHHEMAaTHYECKMX XapaKTEPUCTUK JIBUKEHUS.

CriocoOsbI Hcce10BaHus IBHKEHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpomeHHOTo MO YII0M K TOPU30HTY U TOPU30HTAJIBHO.

HanpaiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[Ipeo6pazoBaHue YriI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHe TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHus TMpH MOPSIMOJIUHEHHOM PABHOYCKOPEHHOM JIBIDKEHHUHU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU ITPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenue yckopeHus: cBOOOTHOIO MasieHus: (PEKOMEHI0BAaHO KCII0JIb30BaHUE LU(PPOBOH
naboparopun).

N3yuenue nBuxeHUs Tesa, OPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka rumnoressl o npsiMon
IIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEIA.

N3yuenune nBukeHns Tea 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTM Iepuojia OOpalieHHs] KOHHYECKOrOo MAasiTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

[IepBsbiit 3akoH HproToHa. MHEpumManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEAETICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHumn cynepnosuuuuy CHi.

Bropoit 3akoH HproTOHa [17151 MaTepuaibHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIEHTHOCTh I'PABUTAIMOHHOW U MHEPTHOM MacCChI.

Cuna TsKeCTH. 3aBHUCHUMOCTh YCKOPEHHSI CBOOOIHOTO TIAJCHUS OT BBICOTHI HAaj
MMOBEPXHOCTHIO TUTAHETHI W OT Teorpaduyueckor MUpPOTHL. [[BkeHHe HEeOeCHBIX Tel W HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUsS CKOJBXKEHHS M CHJIA TPEHHUS IOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuueckre yCTpOHCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: MOIUIMIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIHII OTHOCUTENIBHOCTH.

Kauenne nByxX HLWJIMHIPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOLIEH MPUITOKEHHBIX K TEIly CHJI C IPOU3BECHUEM MACCHI Tela
Ha €ro YCKOPEHHUE B UHEPIUAIbHONU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOZHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMOJEICTBUIO.

HesecomocTts.

Bec tena nmpu ycKOpeHHOM MOABEME U MAJICHUN.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenune paBHOACHCTBYIOIICH CUIT TIPU ABMYKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka THUMOTE3I O HE3aBUCUMOCTH BPEMEHHM IBWKEHHS Opycka MO HAaKIOHHOU
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnegoBanue 3aBUCMMOCTHA CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3ydeHne nBUKEHHS] CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depe3 JIErkuii OIIoK.



N3mepenne kodpduirieHTa TPeHHS M0 BEIMYMHE YTI0BOT0 KOA(h(GUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue 1BIWKEHHS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
KOA(QPHUIIUEHTOM TPEHHS.

N3yuenue nBuXKEHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomoTHO TBEpHOE Teno. [locTynaTenbHOEe M BpamareabHOEe ABUKEHUE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumbl. CliokeHHE CHII, TIPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOIO TeA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

TexHnueckre ycTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméTyarbie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaxmuxkym.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TEIA, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

Nmnynbc mMaTepralbHOM TOYKH, CHCTEMBI MaTEpUANbHBIX ToueK. L[eHTp macc cucreMbl
MaTepHalbHbBIX TOYEK. Teopema 0 IBH)KEHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 M3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

MoMeHT uMIynbca MarepuaibHOM TOYKU. [IpencraBieHrne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManioM M Ha KOHEYHOM mepemenieHud. ['paduueckoe mpenacraBieHue
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBI.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPIrUM MaTePUAILHON TOUYKH.

[loreHunaneHble M HeNOTEHUMAIbHBIE cUibl. [loTeHuunanbHas 3Heprus. IloTeHnuanbHas
SHeprus ynpyro aepopmMupoBaHHOM MpykuHbl. [loTeHIMaNbHAs HEPrusl Tela B OJHOPOJIHOM
rpaBUTAalMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropas kocMuueckasi CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOTHI HEMOTCHIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHHYeCKOW PHEPTUU CHUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VYpaBuenue bepHymiu Uil UACabHOW JKUJIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre ycTpOMCTBA U TEXHOJOIMYECKUE IPOLIECCHI: JBUKEHUE PAKET, BOJOMET,
KOMEp, MPYKUHHBIA MTUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

H3mepenne MOITHOCTH CHUJIBI.

N3meneHnue sHEPTUM Tela MPU COBEPIICHUN PabOTHI.

B3anmHble mpeBpanieHnus KUHETUYECKOM W NMOTEHUHMAIBHOM SHEPrui Hpu JEHCTBUU HA
TEJIO CUJIbI TSDKECTH U CUJIBI YIPYTOCTH.



CoxpaHeHue d3Hepruu npy cBOOOJHOM I1a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tena o TOpMO3HOMY IYTH.

W3mepeHune Cuitbl TSIru, CKOPOCTH MOJICNHN SJICKTPOMOOHIIS K MOIITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KHNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY IIyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHON SHEPruu NMPYyKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Onpenenenre pabOThI CHIIBI TPEHUS MPU JBMXKEHUHU TeJla M0 HAKIIOHHOW IJIOCKOCTH.

Paznes 3. Moaeky/sipHasi puznka ¥ TepMOIMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPULL.

OcHoBHbBIE TIOJIOKEHMSI MoJieKyasipHOo-kuHeTnuecko Teopun (MKT), ux omnbsiTHOE
obocunoBanue. Juddy3us. bpoyHoBckoe nBIKEHHE. XapaKTep IBWKEHUS M B3aUMOJCUCTBUS
yacTull BenlecTBa. MoJienu CTpoeHUsI Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB
BeIlleCTBA HA OCHOBE JTUX Mojeiei. Macca u pasmepsl Mosekyn (aromoB). KommdecTtBo
BemiectBa. [loctosiHHas ABoraapo.

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3Mepenus. lllkama Temmepatyp
enbcns.

Mopnens uaealbHOTO Tra3a B MOJIEKYISPHO-KMHETHYECKOW TEOpUM: YaCTUIBI Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JPYTOM.

l'a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianelipona. AOcontoTHas TeMIieparypa
(kana Ttemmnepatyp KenbsBuna). 3akon JanpTona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIM4eCTBOM BemlecTBa. ['paduueckoe npepcraBieHre U30MPOIIECCOB: U30TEPMA,
n30X0pa, u3obapa.

CBsA3b MEXKIy [JaBJICHUEM M CpEIHEM KHHETHYECKOW »HHEpPruer MoCTynaTeaIbHOro
TEIUIOBOTO JIBWYKEHUS MOJIEKYN HJAeaIbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOM TeOpUHU UAeaIbHOTO ra3a).

CBsi3b  aOCOIOTHOM  TeMIEpaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM SHEPruel MOCTYNaTEIbHOIO TEIIOBOIO IBUKEHHS €€ YACTHIL.

Texuuueckue ycTpoilcTBAa M TEXHOJIOTMYECKHE TIPOIECCHI: TEPMOMETp, OapoMeTp,
MIOJIy4eHUE HAHOMATEPHAJIOB.

emoncmpayuu.

Mopenu IBUKEHHS YaCTULL BELECTBA.

Monenbs OpOYHOBCKOTO IBUYKEHUSL.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xxunkocreil.

Mogaens onbita [ITepHa.

[IpuTsikeHre MONEKyII.

Mojenu KpUCTaINTIAYECKUX PEIIETOK.

Habmronenue u riccneoBanne U30MpPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnenoBanue npoliiecca yCTaHOBIIEHHS TETIJIOBOTO PaBHOBECHUS IPHU TEIJIO0OOMEHE MEXKIY
ropstaeit ¥ X0JIOJHOM BOJOM.

N3yueHne u30TEepMHUUECKOrO Ipolrecca (PEeKOMEHIOBAaHO MCIIOJIb30BaHUE IH(PPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro mpouecca.

N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

TepMoauHaMuyeckast (TID) CHUCTEMA. 3ajaHue ~ BHEIIHUX  YCJIOBUH  JUid
TEpMOAMHAMUYECKON  cucTteMbl. BHemHue W BHyTpeHHHe mnapameTpbl. [lapamerpsl



TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMs BEIMUYMH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe nauano tepmoauHamuky. CaMonpou3BojIbHAas peslakcalys TEPMOJANHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUH: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsI BHYTPEHHEH SHEPIrUH. Y CIOBUS NPUMEHHMOCTH
9TOM MOJENN: HHU3Kasg KOHIIEHTpalMsl 4YacTHll, BBICOKHE TeMIleparypbl. Beipaxkenue s
BHYTPEHHEH 3HEPTUU 0JJHOATOMHOT'O U/I€aIbHOIO rasa.

KBa3ucraTuueckue u HeCTaTUUECKUE IIPOLIECCHI.

OneMeHTapHas paboTa B TepMoauHaMuKe. Beraucnenue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenauya kak crnoco0 HW3MEHEHUsI BHYTPEHHEH OHHEPruM TEepMOJMHAMHUYECKOU
cucTteMbl 0e3 coBepieHns paboThl. KoHBEKIMS, TEII0MPOBOJHOCTD, U3Iy4YEHHUE.

KonnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenbHass W MOJSpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus TOIUIMBa. Pacu€r konuvecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbatHoM mpoiiecce.

[lepBrIii 3akOH TepMoaAWHAMUKU. BHyTpeHHsist sHeprus. KonnuyecTBo TemioTsl u padoTa
KaK Mepbl H3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOTIMHAMHYECKON CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMMKH Jii PABHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKON CHUCTEMBbl NMPOXOJUT €IUHCTBEHHAsl ajauadara.
AOcoJroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIUIOTY OT OoJiee XOJIOMHOTO Teia K Ooisiee HarpetoMy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TPOIECCOB.

[Tpuniumne! gerictBus TertoBbix mamuH. KIT/I.

MakcumanbHoe 3HaueHue KIT1. [ukn Kapno.

DKOJIOTMYECKHE aCHEKThl MCIOJIb30BaHUs TEIUIOBBIX ABUTaTeneil. TemmoBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHnuecKkre yCcTpOMCTBAa M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOJUIBHUK, KOHIUIIMOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTraTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMIeparyp, YTUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILJIOBOIO HAcoca,
YTUIN3alKs OMOOPTraHUYeCKOro TOTUIMBA JJIsl BBIPAOOTKH «TEILIOBOM» U 3JICKTPOIHEPTHH.

emoncmpayuu.

N3menenue temnepatypsl pH ainadaTHYecKOM pacIIMpEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YJENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomneroTepHbie MO1€IM TEIIOBBIX JBUraTENCH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomut, nPAKMUKyM.

N3mepenue ynenbHOU TEMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mnporecca.

N3yueHne B3aMMOCBSI3U SHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUS M TEMIIEPATYphI
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpazoBanue u KoHAeHcanus. lcmapeHue U KWUIEHHE. YJelbHas TemioTa
napooOpa3oBaHUsL.

Haceiennble ¥ HeHachlllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIIEHUS OT JIaBJICHUS B KUJIKOCTH.



Brnaxxnoctb Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmuueckre u amopdubie Tena. AHU30TPOIHS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuM3anus. Y aenbHas TerioTa miasneHus. CyOnumarus.

Hedopmaruu tBEpAOro Tena. Pactskenuwe u cxartwe. Crosur. Monyns FOnra. Tlpenen
yInpyrux nedopmaruii.

TennoBoe pacmMpeHue KUIAKOCTEH U TBEPABIX TeJ, 00BEMHOE U JTUHEWHOE paclIupeHuE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWU YaCTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeobpazoBanue sHEprun B (pa30BBIX MEpexoax.

YpaBHEeHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsHKeHME. KOA((dUIIMEHT MOBEPXHOCTHOTO HATsHKEHUs. KanuuispHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

Texnuueckne ycTpoilcTBA M TEXHOJOTWYECKHE IMPOLIECCHI: KUAKHE KPUCTAILIBL,
COBPEMEHHBIE MaTEPUAJIBL.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie siBneHusI.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAININYECKOTO BEIIECTBA.

Buner nedopmaruii.

Hab6mronenune mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbJA.

N3yueHune cBOWCTB HACBIIIEHHBIX M1APOB.

N3mepenue abCoOTHOM BIaXKHOCTH BO3[yXa U OIICHKA MAacChl NapOB B IOMELICHHH.

N3mepenue kod3pduiirienTa moBEpXHOCTHOTO HATSKEHUS.

Namepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHUJIBL.

Pasznea 4. DiiekTpoanHaMuKa.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tea U e€ MpOsIBICHUs. DIEKTpUYECKU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apsanoB. IIpOBOJHUKM, IUAJIEKTPUKH MU MOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsija.

B3aumoperictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiictBre Ha 3lIeKTPUYECKUE 3apsi/Ibl.

HanpsoxéaHocts  anekrpudeckoro mouid. IIpoOuelid 3apsa. JlMHMM HanpshkEHHOCTH
EKTPUYECKOro 1nost. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3MEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTh MOTEHLMAIOB U HANpPSKEHUE.
[loTeHumaneHass  »sHeprus  3apAga B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenuman
ANEKTPOCTaTUUeCKOro mojisi. CBs3b HANPSHKEHHOCTH TOJISI M Pa3sHOCTH TMOTEHUHUATIOB s
ANIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOTHOTO, TaK M HEOTHOPOTHOTO).

[IpuHUUD Cyneprno3UIUHU IEKTPUUECKUX MOIEH.



[Tone Toweunoro 3apsga. Ilone paBHOMepHO 3apsikeHHOH cdepsl. Ilome paBHOMEpPHO
3apshkeHHOro 1o 00BEMy miapa. [lorme paBHOMEpHO 3apsHKEHHONW OECKOHEYHOH IUIOCKOCTH.
Kaprunbl mMHUN HAIPSDKEHHOCTU 3TUX MIOJIEH U SKBUITOTCHIUAIBHBIX IOBEPXHOCTEH.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIM3IEKTPUKY B JIEKTPOCTATUYECKOM I10JIe. J(ManeKTpruyeckas IpOHUIIaEMOCTh BEIIECTBA.

Konnencarop. OneKTpoEMKOCTh  KOHJEHCATopa. ONEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapamienpHOE€  coenuHeHHMe  KOHJeHcaTtopoB.  IlocnemoBarenbHOE — COEIUMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>KeHre 3apsiKEHHON YaCTULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3EMJIEHUE DJIEKTPONIPHOOPOB, KOHJAEHCATOPbI, reHepaTtop Ban ne
I'paada.

Jemoncmpayuu.

YCeTpoiCTBO M MPUHIUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX IAPHKOB.

DNeKTpUUYECKOe MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUUECKOM TOJIE.

DIIEKTpOCTAaTUUYECKAs 3alUTA.

YCTpoiCTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAu  IJIACTHH,
pacCTOSTHUSA MEKTy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus AMEKTPUIECKOro MOJIs 3apyKEHHOTO KOHIEHCATOpa.

3apsanka 1 pa3psiika KOHIAEHCAaTOpa Yepes3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

O1ieHKa CHJI B3aUMOACHCTBUS 3apSIKEHHBIX TEJT.

Habmonenue npeBpaliieHust SHEPTUu 3apsDKEHHOTO KOHACHCATOpa B DHEPTHIO U3ITYUEHUS
CBETOHMO/1a.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHAECHCATOP.

Pacnipenenienne  pa3HOCTM MOTEHUUATIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlil I1eKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMSI IOCTOSIHHOTO —AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hanpsokenne U u DIC é&.

3akon OMa Juid ydacTKa Lenu.

DNEeKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCUMOCTh  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHbl M IJIOLIAAU IONEPEYHOrO0 CEYEHUs. YJIEIbHOE COIPOTUBIICHUE
BEIIECTBA.

IlocnenoBarenpHOE, MNapaUIeNbHOE, CMEIIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux nene. [lpasuna Kupxroda.

Pabota anexrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIIHOCTB IEKTPUUYECKOTO TOKA. TemIoBas MOIIHOCTD, BBIJIENIEMAst HA PE3UCTOPE.

OJIC u BHyTpeHHee CONpPOTHBIICHHE HCTOYHMKA ToKa. 3akoH OMa Juid TNOJHOU
(3aMKHYTOM) 2JeKTpUUecKoil enu. MoITHOCTh UCTOYHMKA TOKa. KopoTkoe 3amMbIkaHue.

KoHnpaeHncarop B Lienu NOoCTOSTHHOTO TOKa.

TexHuyeckne YCTpPONHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CUETUHK IEKTPUUECKON IHEPTHUH.



Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAITPSDKEHUS.

UccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHUS JJIs PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOHO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS HUIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIA
MOTIEPEYHOT0 CEUEHUS U MaTepHraa.

UccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa OT CONPOTUBIICHHUS TIPH  TOCTOSTHHOM
HaIPsHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHuE rajibBaHUUECKOIO AJIEMEHTA M OLlEHKa
BHYTPEHHETO COTIPOTHBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMenaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HaKaTUBaHUSL.

YBenuueHue mpeaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne DJIC 1 BHYTpEHHETO COMMPOTUBIICHHS] ICTOYHUKA TOKA.

Hccnenoanue 3apucumoct 3/1C rabBaHNYECKOI0 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOTOCAMUA MUCTOYHMKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCUMOCTH TMOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckass MNPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCHUMOCTh  COMPOTHUBIIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOJHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DNEeKTpUUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs JUCCOLHUALUSA. DIEKTPOIIU3.
3akonsl Dapanest 114 3IEKTPOJIN3a.

OnekTpuyeckuidi TOK B Tra3ax. (CaMOCTOSTENbHBIA M HECAMOCTOSITEIBHBIM pa3psi.
Paznuynble THIBI caMOCTOSTENbHOTO pa3psaa. Monuus. [lnazma.

Texuuyeckne yCTpOWCTBa U MPAKTUYECKOE TPUMEHEHHUE: Tra3opa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE MPUOOPHI: IHOJM, TpaH3UCTOp, (poTomuon,
CBETOJMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BBbIMUIABKA AQIOMHUHHUSA, JJIEKTPOHHAS
MUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 2ekTposinza Dapanes.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

CpaBHeHME TPOBOUMOCTH METAJIJIOB M TIOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, npAKMUKyMm.

Habmonenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTHUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.



Du3uyecKHil MPAKTUKYM.

Crnioco0b1 n3MepeHus PU3NYECKUX BEIUYHH C MCIIOJIb30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
M3MEPHUTENBHBIX NPUOOPOB W KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuyuH. OIeHKa TpaHuIl
IIOIPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYUH, MPOBEPKA MPEIIOKEHHBIX THIOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMATUYECKHUX
paznenax « Y4eHUYECKUI 3KCIIEPUMEHT, JIaDOpaTOpHbIE PA0OTHI, IPAKTUKYM» ).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nOHAMUA, C6AZAHHBIE C UZYUEHUEM MEN0006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOJIETIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
puoopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiieHne cucteMbl ypaBHeHui. Jluneilinas QyHkuus, mapaboua,
runep6oa, ux rpaduky u cBoiicta. Tpuronomerpuieckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJMHAT, CII0XKEHHE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemnoooMeH
KUBBIX  OPraHU3MOB,  TEIUIOBOE  3arpsi3HEHHE  OKpYKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSDKEHUE U KalWUISIPHBIE SIBJICHUS B IPUPOJIE, JEKTPUUECKHE SABICHUS B AKUBOM NPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasl Macca, MoJIydeHHe HaHOMATepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TeEJl, KUIKOCTEH U
ra3oB, OJKHJKHE KpHUCTAIbl, DJEKTPUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJUTHYECKAS
JMCCOLMALUS, FAJIbBAHUKA, SJIEKTPOHHAs! MUKPOCKOIIHSL.

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

Texnonozua: npeodpa3oBaHue ABUKEHUH C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOIro U
KHUJIKOTO TpPEHUS B TEXHHUKE, CTATHUYECKUE KOHCTPYKUMH (KpOHIUTEHH, pemérdarsle
KOHCTPYKIIMH), UCIIOJIb30BAaHHE 3aKOHOB COXPAHEHHS] MEXaHUKH B TEXHUKE (FHPOCKOI, BOJOMET
U JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, napoBas TypOWHa, OBITOBOH XOJIOJIWJIBHUK,
KOHJMLMOHEP, TEXHOJIOTUM TIOJIYYeHHs COBPEMEHHBIX MaTepuaJoB, B TOM  4YHCIE
HaHOMAaTepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JaMIIbI, HOJIYIPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3auMopeinicTBre MOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHOe MoIe.
Bexrop marauTHOM MHAYKUMK. [IpUHIUN Cyniepno3uLMY MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHIYKLNN.

MarsnuTHoe 1oJe NMPOBOJAHUKA C TOKOM (TPSMOIO IMPOBOJHHUKA, KaTYIIKH M KPYroBOTO
BUTKa). OmBIT DpcTena.

Cuna AmMniepa, €€ HalrpaBJICHUE U MOYJIb.

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

MarnutHoE€ noJie B Bemectse. @eppoMarHeTUKy, apa- U JUaMarHeTUKHU.



TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuToOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, yCKOpUTEIN
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kapruna nuHMI WMHIYKOMM MarHMTHOTO TIOJI TIOJIOCOBOTO M TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.

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

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMO nefCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoiCcTB (peppoOMarHeTUKOB.

UccnenoBanue 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.

SIBneHue SNeKTPOMArHUTHOM MHAYKIMHU. [IoTOK BekTOopa MarHWTHOM MHAyKnuu. J/C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOW MHAykuun Dapanes. BuxpeBoe 31eKTpUYECKOE TMOJIE.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOHUKE, IBHKYIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karymka HMHIYKTHBHOCTM B LENM TMOCTOSHHOTO TOKa. JSIBieHue
camonHAyKiuu. IJIC caMOUMHIYKIIWH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

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

emoncmpayuu.

Habmonenue siBjaeHUs 3J€KTPOMAarHUTHOM UHTYKIIHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKOMHM OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B amOMUHUEBOH (MeAHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenoanue 3aBucumoctu J/]C caMOMHAYKUIMH OT CKOPOCTH M3MEHEHHUs CHJIbI TOKA B
LIETIH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Ornpenenenre UHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue sBI€HUS CAaMOUHIYKIIUH.

COopka MoenH NMEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanust u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHMSI.

lapmonnueckue  konebanus. KuHemarndeckoe W~ JUHAMHUYECKOE  OIHCAHHE.
DHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHUs  MEXaHW4eCKoW dJHeprum). BwIBOJ



JMHAMUYECKOTO ONHMCAHUS TapMOHMYECKMX KOJeOaHMi M3 HX OHEPreTHYeCKOro U
KMHEMAaTUYECKOTO OIUCAHUSI.

Ammuntyna u ¢asza kosjebanuid. CBsi3b aMIUIMTYABI KOJEOAHUN MCXOJHON BEIMYUHBI C
aMIUTUTYAaMU KoJIeOaHui e€ CKOPOCTH B YyCKOPEHUSI.

[lepuon u yactora kosiebanuii. [lepnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepros cBOOOIHBIX KOJIEOAHUN MTPYKMHHOI'O MasiTHUKA.

[lonsTne o 3aryxaromux KojeOaHusix. BeiHyxneHHble KojeOaHus. Pe3oHnaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pE30HAHCHOM KpUBOU. ABTOKOJIEOaHNUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kadelu,
MY3bIKaIbHBIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoaebaTenbHOro JBUKEHHUSL.

Habnroienne He3aBUCHMOCTH MepHoJia MaJIbIX KOJIEOAaHUH I'py3a Ha HUTU OT aMIUIMTY/IbI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COMPOTHUBIICHUS.

UccnenoBanue kone0aHUl Tpy3a HA MAcCHBHOM MpPYXHHE C Iedbio (OPMHUPOBAHUS
Ipe/ICTaBIeHU 00 UealbHON MOJIENN PYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB JABUKEHUS TeJa B X0J1e KoJIeOaHHM Ha yIIpyroM MojBece.

W3ydeHnue nBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY bl 3aTyXaIOMIMUX KOoJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHummuole Koedanu.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
kojebatenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYIbl 3apsdja KOHAEHCATOpa C
aMIUIUTYION CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BbIHYyXIEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHusl.

[lepemennblii TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYAHOE M JCHCTBYIOIIECE
3HAYEHHUE CHJIbI TOKA M HANPSHKEHUS IPU pa3TuvHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouabHbIN TepeMEHHbIN TOK. Pe3ucTop, KOHIAEHCcaTOp M KaTyllKa WHAYKTUBHOCTH
B LIETIM CUHYCOMJIAIbHOTO NIEPEMEHHOTO TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsbKeHUH.

Wneanvubiii Tpanchopmarop. [IpousBoacTBo, nepenavya u moTpeOieHUE SIEKTPUUYECKOM
SHEpPruMu.

OKOJIOTUYECKHE PHUCKH IIPU INPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa MCHob30BaHus
JIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU.

TexHuyeckre yCTpPONCTBA M TEXHOJOTHYECKHE IPOLIECCHI: 3JIEKTPUUECKUN 3BOHOK,
reHEepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTPOIIepeiay.

Jemoncmpayuu.

CB0060AHBIE NIEKTPOMArHUTHBIE KOJIeOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOaHUN OT MHIYKTUBHOCTH M EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3J1€KTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroMMX MEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO T€HEpaTopa.



BrIHyXIeHHBIE CHHYCOUIAIbHbIE KOJIEOaHMUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIM [IEPEMEHHOTO TOKA.

Pe3oHaHc npu 1ociieJ0BaTeIbHOM COEIMHEHUU PE3UCTOPa, KATYIIKM WHAYKTUBHOCTU U
KOHJIEHCATOPA.

YCTpONCTBO U IPHUHIIUII JSHCTBHS TpaHCHOpMATOpA.

Monenb IMHUY 3JIEKTPOIepelauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzydenne tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4epe3 MOCIeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYILIKY U PE3UCTOP.

Habmntoienue 31ekTpoMarHuTHOrO pe3oHaHca.

WccnenoBanue paboThl HICTOUHHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI MX paclpocTpaHeHus. [lomepedynble W HpoAoJIbHBIE
BoJHBIL. Ilepuona, ckopocTh pacnpocTpaHeHUs U JUIMHA BOJHBI. CBOWCTBA MEXAaHMYECKUX BOJIH:
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIUs U TUdpaKIus.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIlymoBOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

DNeKTpOMarHUTHBIE BOJHBI. YCJOBHS W3Iy4eHHS 3JEKTPOMAarHUTHBIX BOJIH. B3aumnas
OpHEHTAIIMSI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  2JEKTPOMAarHUTHBIX BOJH: OTpPaXeHUE, MPEeJIOMIICHHE, MOoJIIpU3alus,
uHTepdepeHus U udpaxus.

[Ikana 3MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMNBI pagrocBs3u U TeneBuAeHUs. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguonpHEMHHUK, TeNeBH30p, aHTeHHa, TenedoH, CBY-meup, ymbpTpa3BykoBas
JUArHOCTHKA B TEXHUKE U METULIHE.

emoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE OTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomnieecs Teno kak HICTOYHHUK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHHH.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u AuPpakiiui MeXaHU4YeCKUX BOJIH.

AKYCTUYECKHI1 pe30HaHC.

CBoiicTBa yiabTpa3ByKa U €ro IPUMEHEHHE.

Habmionenue cBSI3M T'POMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, nHTepPepeHIus.

OOHapyxeHne HH(PAKPACHOTO U YIbTPa(UOIETOBOTO U3TydSHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3ydeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacnipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OJAHOPOAHOM cpene. JIyd csera. ToueuHbIit
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune n300pa’keHHI B IMJIOCKOM
3epkasie. Cepuueckue 3epkaia.



[Ipenomnenne cBera. 3aKkOHBI MpPEJIOMJICHHUS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomwiieHnsa. OTHOCHUTENbHBIN IOKa3aTenab mpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJH IIPU NEPEX0JI€ MOHOXPOMATHYECKOIO CBETA 4Yepe3 IpaHUlly pasfelia
JBYX ONITUYECKUX CPEN.

Xon myueii B mpusme. ucnepeust ceera. CiioxHblil cocTaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHEE oTpakeHHe. [IpenenbHbIi yroJl MOJIHOIrO0 BHYTPEHHETO OTPaKEHHUSL.

CoOuparomue W paccewBaromue JHH3BL. ToHKass mmH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasi CHUJIa TOHKOHM JHMH3bI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cleprudeckoit
JIMH3bI OT €€ Fr€OMETPUM U OTHOCUTENILHOTO TIOKa3aTessl IPEJOMIICHUSI.

@opMyIia TOHKOU JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30H.

Xoa Jtyya, IPOLIEAIET0 JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenne n3o0pakeHUI TOYKMA U OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIONIUX JIMH3AaX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpematomas cnocoOHocTh. ['1a3 Kak onTuyeckas cucreMa.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOMIOJIEHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprmMeps! kitaccuyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHUSI TIIaBHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuyeckne ycTpoHCTBA M TEXHOJOTMYECKHE MIPOLECCHl: OYKH, JIyMa, MNEPUCKOIL,
¢doToanmapar, MHKPOCKON, MPOEKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npesoMieHus CBETa.

HaGnrogenune moHOro BHYTpEeHHETO OTpakeHHsl. Moienb CBETOBOAA.

HccnenoBanue xo1a CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAIUIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue nnrepdepeHiium crera.

Habmonenue 11BeTOB TOHKUX MIEHOK.

Ha6mronenue qudpaknum cBera.

N3yuenne nudpakiinOHHON PEIIETKH.

Habmonenue nudpakiuinoHHOTO CrieKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusanuu cBera.

[IpuMeHeHne noassporuI0B i U3YyUEHUSI MEXaHUUECKUX HAPSHKEHU.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padomeol, nPAKmMuUKym.

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BellecTBa (Ha MpUMeEpe KHUIKUX
JUH3).

N3mepeHne poKyCHOTO pacCTOSTHUS pacCeUBaIOIIUX JIMH3.

[Tomy4yeHne n300pa>keHus B CUCTEME U3 INIOCKOTO 3epKaa U JINH3BI.

[TomydeHne n300pakeHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONNYECKUX CUCTEM.

Habnronenue nudpakunu, HHTEpPEpeHIINH U MOJSPU3ALUU CBETA.

W3ydeHne nossipusannu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepepeHIm Ja3epHOTo N3TYYEeHUS Ha JIBYX LIEJISX.

Habmonenue nucnepcuu.



Habmonenue u ccnenoBanne AUPPaKIHOHHOTO CIIEKTpA.

H3mepenue 1iHbI CBETOBOM BOJIHBI.

[Tomy4yeHue criekTpa U3Ty4eHHs CBETOIMO/a IIPH OMOIIHU TU(PAKIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. [locTynaTel crnenualbHOM TEOpUu
OTHOCUTEJIHOCTH.

[IpoctpancrBeHHO-BpeMeHHON  uHTepBan.  [IpeoOpasoBanus  JlopeHua.  Ycinosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHM U COKpallleHHE
JUTHHBI.

DHEprus U UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENITUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3aps>KEHHBIX YaCTHII.

Y4eHnueckui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyiabca U SHEPIUM PEJIATUBUCTCKUX yacThll (o QoTtorpadusm TpekoB
3apsOKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pazgea 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-6071H0801 0yaiu3m.

PaBHOBecHOE TemoBOE W3NMydeHHE (M3IydeHHE aOCOJIIOTHO 4YEPHOTO Tejia). 3aKoH
cmemenus: Buna. ['munoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITHC (OTOHA.

®ororddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢poTorddexra. YpaBHeHHe DifHIITEHHA
st potorddexra. «KpacHas rpanuiay dhotodrddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO TMOTJIOIIAIONIYIO H
a0COJIIOTHO OoTpakarolyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BonnoBeie cBolicTBa wactull. Bosubel ae bpoitns. JlnnHa BoiHbl ne bpoitns u pazmepsl
00JlacTH  JIOKaJW3alMKM  JBWKYIIEHCs  4acTuilbl.  KopmycKynasipHO-BOJTHOBOW  JTyaJIU3M.
Judpakuus 3JeKTPOHOB Ha KpUCTaJIax.

Crnenunduka nzmepenuii B Mukpomupe. CooTHoIIeHUsT HeonpeneaeHHocTei [ elizenoepra.

Texuuueckne ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(boTOIaTUUK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHAs OaTtapesi, CBETOIUO/I.

emoncmpayuu.

®doTo3(h(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTHUBIIEHUS TOJYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOINOI.

Conneunas 6arapes.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.

Uccnenosanue doropesucropa.

N3mepenue nocrosiHuo# [1nanka Ha ocHoBe uccienoBanus Gotosddekra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOIMO OT HAIIPSHKEHMUSI.

Tema 2. @usuka amoma.

OnbITHI MO UCCNEAOBAHUIO CTpOoeHUs aToMa. [Tnanerapuas moaens atoma Pesepdopra.

IToctynatel bopa. U3nydyenue u norjomieHrne (GOTOHOB IpU MEpPEXoJie aroMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOu.

Bunpl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0po/Ja.

CrioHTaHHOE M BBIHYXKICHHOE U3ITydeHHe cBeTa. Jlasep.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOILECChl: CHEKTPaJbHBIA aHAIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.



Habnronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBUE CUETYMKA HOHUZUPYIOIIUX YACTHULL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmoienne TMHEHYaToro CreKTpa.

HccenenoBanue criekTpa pa3peXEeHHOI0 aTOMapHOIr0 BOJOPOJA UM M3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Duzuka amommnozo A0pa u 31eMeHMAaAPHBLIX YacCmuy,.

Hyxnonnas mozgens sanpa ['eiizendepra—MBanenko. 3apsin siapa. MaccoBoe 4mciio sipa.
H3oTomnsl.

PagnoaxktuBHOCTE. Anb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-
H3JIy4CHHE.

3aKkoH paJuMOaKTUBHOrO pacnajga. PanuoaktuBHble H30TONBI B mpupojse. CBoiicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BausHue palMOaKTUBHOCTH HA JKUBBIE OPraHu3Mbl. ECTECTBEHHBIN
¢don uznmyuenus. [Jozumerpusi.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl sizipa.

Anepusle peakuuu. Jlenenne wu cunHte3 snep. SAnepHsie peaktopbl. IIpoGiemsl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHS  SAEPHOU
SHEPIeTHKHU.

MeToas! perucTpaluy U UCCIEA0BAHUS JIIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA. bapnoHbl, ME30HBI U JIENTOHBI. [IpenacraBienue o
CrangaptHoit Moaenu. KBapk-riIt0oHHas MOJENb aIpOHOB.

®wusuka 3a npenenamu CtanaapTHOW Moienu. TEMHas Matepusi U1 TEMHAs SHEPTHSL.

EnuncTBO (hr3mveckoit KapTHHBI MHpA.

TexHuyeckre yCTpoOMCTBa M TEXHOJOTUYECKUE TPOIIECCHI: T03UMETP, kKamepa BuiibcoHa,
SJIEPHBIA  peakTop, TEPMOSIEPHBIN peakTop, aToMmMHass OoM0a, MarHUTHO-PE30HAHCHAs
ToMoTrpadus.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

HccnenoBanue TpekoB yacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hoHA ¢ UCHOIB30BAHUEM J03UMETpA.

N3ydenue normnomieHus: 6eTa-4acTull aTFOMUHHEM.

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUUKH.

Otanbl  pa3BUTHS  acTpoHomuu. IlpukinagHoe W MHpPOBO33PEHUECKOE  3HAYEHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSICHEHHS] MIPUPOIBI KOCMHYECKUX
00BEKTOB.

Meroasl acTpoHOMHYECKUX HccieqoBaHU. COBpPEMEHHBIE ONTUYECKHE TEJIECKOIIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUSL.

Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE3/1bl, IIAHETHI, UX BUIUMOE JBHKCHHE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHia v 3BE37.

3BE3/1bI, HMX OCHOBHBIE XapaKTEpUCTHKU. Jluarpamma «CHEKTpajbHBIM Kilacc —
CBETUMOCTBY. 3BE3/IbI INIABHOM NOCJIEOBATEIBLHOCTU. 3aBUCUMOCTh «MAacCa — CBETUMOCTBY IS
3BE3] TIVIABHOM  IIOCJIENOBATEIBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHbBIE
MIPECTABICHMSI O IPOMCXO0KAEHUH U 3BoMoLUK CoJHIA U 3BE3]. OTallbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hamia I'anaktuka. [lonoxxenne u neuxenne CoisHua B I'anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPaX rajJaKkTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbousbmioro B3peiBa. PennkroBoe usinydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepemménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue naonwoenus.



HabGmiomenuss  3BE3mHOTO HebOa  HEBOOPYKEHHBIM  TJAa30M € HCIOJIB30BAHHEM
KOMIBIOTEPHBIX NPUJIOKEHUH JUIS  OINpeleseHUs] TMOJOXEHUS HeOSCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE co3Be3/11si CeBEpHOro MOJIyLIapus U ApKue 3BE3/bI.

Habnronenus B Teneckon JIyHbI, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI.

Du3uyecKHil MPAKTUKYM.

Crioco0b1 n3mMepeHus: GU3NIECKUX BEIWYHH C MCIIOJIF30BAHHEM aHAIOTOBBIX M IIU(PPOBBIX
W3MEPUTEIIbHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JAaTUUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEIIHOCTH  HM3MepeHud  (usmuecknx BenmuuuH. OIEHKa  TpaHMIl
IIOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, UCCICIOBAHUNA 3aBUCUMOCTEH  (DU3HUUYECKUX
BEJIMYHH, MPOBEPKA MPEIOKEHHBIX THIOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMATHYCCKUX
pasnenax «Y4eHU4EeCKUH IKCIIEPUMEHT, TabopaTopHbIe PaOOThI, MPAKTUKYM)).

O06o0maronee noBTOpeHMe.

O6oOmmenne ©  CUCTEMATH3alMs  COJEpXKaHUS — pa3lielioB  Kypca «MexaHHKay,
«MounekynsipHas (U3MKa U TEPMOJUHAMHKA», «IDJIEKTpoauHamuKay, «KoyneGaHus U BOJHBIY,
«OCHOBBI CIIENIMAIIBHOW TEOPUU OTHOCHUTEIBbHOCTHY», «KBaHTOBas ¢u3uka», «DIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKNY.

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYEHUE ONMCATEIBHOW, CHCTEMAaTHU3UPYIOLIEH,
O0O0BSACHUTENIBHON U IPOTrHOCTUYECKOW PYHKUIUN (PU3NYECKON TeOpHUH, poJib (PU3MUECKON Teopun
B (hOpMUPOBAHUH TIPEACTABICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3UUECKON KapTHHBI
MHpa B 00ILIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBSI3H.

Nzyuenne kypca pusuku yray0na€HHOTO ypoBHS B 11 Kilacce OCymliecTBIseTCA ¢ yU4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UZYYEHUEM MEMO008 HAYYHO20 NO3ZHAHUS:
SIBJICHUE, Hay4dHbI (akT, Tumote3a, (u3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHNUE, MOJEIIb, U3MEPEHHUE, IOTPEIIHOCTH U3MEPEHHM, U3MEPUTEIIbHbBIE
puOopHI, G POBast J1adbopaToOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpuueckue GyHKIMHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPHUUYECKOE TOXKIECTBO. BekTtopsl um uX
MPOEKIIMM HAa OCHU KOOpPJMHAT, CIOKeHHE BEKTOpoB. [Ipou3BojaHBIE 37eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TpeyroabHUKOB, OIPEeICHNE TUIOMIAIU TUNIOCKUX (puryp u oobpéma te.

Buonozus: snextpuueckue SIBICHHUS B KUBOW MPUPOJIE, KoJieOaTeNbHBbIE IBIKEHUS B
KUBOW  MPUPOJE,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
AJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3ByKOBas JUarHOCTUKa B
MEJIMLIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpO€HHE aTOMOB M MOJIEKYN, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPAIbHBIN aHau3.

T'eozpagpusa: marHuTHBIE TIONMIOCA 3eMJIM, 3aJ€KU MArHUTHBIX pyd, poTochEMKa 3eMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHEHUE TOCTOSIHHBIX MarHUTOB, AJIIEKTPOMArHUTOB, 3JIEKTPOABUTATEINb
SIxobu, TreHepaTOp TMEPEeMEHHOTO TOKa, WHAYKIMOHHAs T[e4yb, JHMHUU DJJIEKTpolepenad,
ANIEKTPOJBUTATENNb, pajaap, paaAuONpPUEMHUK, TeNeBU30p, aHTeHHa, TenedoHn, CBY-neusp,
yIbTPa3BYKOBasl JIMarHOCTMKAa B TEXHHMKE, IPOEKIMOHHBIM anmapaT, BOJIOKOHHAas OITHKA,
CoNTHeYHas 6arapesi, CIyTHUKOBbIE MPUEMHUKH, SITIEPHASE DHEPTETUKA M YKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJabTaThl OCBOCHHMS Y4eOHOro mnpenmera «DPHU3UKa» IOJKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOE€XKJIEHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
OTIBITA W OIBITA JEATEIFHOCTH B MPOLIECCE PeaM3allMi OCHOBHBIX HAIPABJICHUH BOCIUTATEIBHOM
NEATETBHOCTH, B TOM YUCIIC B YACTH:

rPakAaHCKOr0 BOCIIUTAHMA:
e CchOPMHUPOBAHHOCTh TPAXJAHCKOW TMO3WIMH OOydJalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBA;
® TPUHATHE TPAAUIMOHHBIX OOIIEYETOBEYECKAX T'yMaHUCTHUYECKHX W JIEMOKPATHYECKHUX
IIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B WHTEpEcax TIpa)KJIaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aIllu;
® yMEHHE B3aUMOJICHCTBOBATh C CONUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM,
® TOTOBHOCTb K T'YMaHUTAapHOMN M BOJIOHTEPCKOM JEATEIBHOCTH.
NAaTPHOTHYECKOT0 BOCIIUTAHUS:
e c(hopMUPOBAHHOCTH POCCUICKOM rpaskJaHCKOM UIEHTUYHOCTH, AaTPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHIKEHHMSM POCCHUHCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
e chOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;
® CrHOCOOHOCTb OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTUDPYSCh
Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTU YYEHOTO;
® OCO3HaHME JMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OYyAyILEro.
3CTETHYECKOr0 BOCIINTAHUS:
® HCTETHUYECKOE OTHOLIEHHE K MUPY, BKIIIOYAsl 3CTETHUKY Hay4YHOTO TBOPYECTBA, IPUCYLIETO
(hu3UvecKoil HayKe.
TPYAOBOI'0 BOCIIMTAHMA:
® JUHTEpeC K pa3IuuHbIM cdepaM NpoPecCHOHANBHON IEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3UKON M TEXHHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oymyien
npodeccuy U peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIaHBbI;

® TOTOBHOCTHh M CIIOCOOHOCTHh K 0Opa30BaHHUIO U CaMO0Opa30BaHUIO B 00JaCTH (DM3UKH HA

IPOTSHKEHUU BCEH JKU3HU.
IKO0JIOTHYEeCKOr0 BOCIIMTAHUS:

e CchOpPMUPOBAHHOCTb 3KOJOIMUYECKON KYJIbTYpbl, OCO3HAHHE IJIOOAIBHOTO Xapakrepa

9KOJIOTHYECKUX MTPOOIIeM;

® [UIAHUPOBAaHHE M OCYILECTBIIEHHE JACHCTBHI B OKpYXarollell cpele Ha OCHOBE 3HaHUS

1esiel yCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

® pAcCUIMpEHHE OIbITa JEATENIbHOCTH SKOJOTMYECKON HAaIlpaBIE€HHOCTH Ha OCHOBE

UMEIOIINXCS 3HaHUH 1Mo pU3HKe.
LHEHHOCTH HAYYHOT'0 MO3HAHMS:

e CchOPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS (PU3HUECKON HAYKH;



0CO3HAHME IIEHHOCTH HAYYHOH JeITeIbHOCTH, TOTOBHOCTD B MpOIECCe M3Y4YeHUsS (pr3HuKu
OCYILECTBIATh IPOEKTHYI0 M MCCIEA0BATEIbCKYIO JEATENbHOCTh MHAMBUAYAJIBHO U B

IpymIe.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue a1elcCTBUSA:

CaMOCTOSITEIbHO (OPMYITUPOBATh M AaKTYaJIM3UpOBaTh NpoOIeMy, paccMaTpuBarh e&
BCECTOPOHHE;

OIIPENENATh LEIH ACATEIBHOCTH, 3a1aBaTh IIApaMETPbl U KPUTEPUU UX JTOCTHKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M POTUBOPEUHNS B paCCMaTPUBAEMBbIX (PU3NYECKUX SBICHUSX;
pa3pabaTeIBaTh IUIaH PEIICHUs MPOOIEMbI ¢ YYETOM aHAIN3a UMEIOIIUXCS MaTepHaAIbHBIX
Y HEMATEpUaJIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JEATEIBHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LEISAM,
OLICHUBATh PUCKHU ITOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBUSAX pEAIbHOIO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBble uccienoBarebCcKHe AeiCTBHS.

BJIaICTH Hay‘lHOﬁ TepMI/IHOJ'IOFI/IeI\/'I, KIIFOYEBBIMU TIOHATUAMU U MCETOdaMU CI)I/ISI/I‘—IGCKOf/i
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKON M MPOSKTHON JIEATSIIBHOCTH B 001acTh
(Gu3nKH, cOCOOHOCTBHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOOB PEIICHHSI
3a1a4 (PU3NIECKOTO COACPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

BIIQJICTh BHUJAMH JIESATEIHFHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
peoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIHSIX, B TOM YHCJE TPU
CO3/ITaHNUHU Y4EOHBIX TPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh NIPUYMHHO-CIICJCTBEHHBIC CBS3M M AaKTYAIM3HPOBATh 3a/ady, BBIIBUTATH
TUNOTe3y e€ pelIeHHs], HaXOJAUTh apryMEHThI Ul JI0KAa3aTelbCTBa CBOMX YTBEPXKICHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBaTh TOJYYCHHBIE B XOJE PEUICHUs 33Ja4d PE3yJIbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BaTEILHOU JCATEIBHOCTH, B
TOM YHCJIC IPH U3YYCHUH (DUBUKH;

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEICITEIIBHOCTH;
yYMETh HHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEIAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAJIBHBIC MOIXOIbI H PCIICHHUS,

CTaBHUTb IPOOJIEMBI U 33]1a4H, OMYCKAIONIUE aJIbTEPHATUBHBIC PEIICHUSI.

PaGora ¢ undopmanmeii:

BJIa/IeTh HAaBBIKAMU MOJy4eHUS UHPOpPMALUU (PU3UUECKOTO COJEpIKAHUS U3 UCTOUHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYILECTBIATh IOWCK, aHAIW3, CHCTEMAaTH3alUI0 U
MHTEepHpeTanio HHPOPMALUY Pa3INYHbIX BUJIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCIOJb30BaTh CpPEACTBa HH(GOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
peleHN KOTHUTUBHBIX, KOMMYHMKATUBHBIX U OpPraHU3allMOHHBIX 3a/1a4 C COOJII0JICHUEM



TpeOOBaHUN HPrOHOMUKH, TEXHUKM OE30MACHOCTH, THUTUEHBI, pecypcocOepeKeHMs,
MPABOBBIX M STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEP)KAaHUS B PA3NUUHBIX (opMaTax C y4EToMm
Ha3HA4YeHUS HWHPOpPMALMU M IIENCBOH ayJUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEJCTAaBICHNUS U BU3yaIU3allNH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH;
pacrno3HaBaTh NPEANOCHUIKY KOH(IUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,
pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMS C HCIIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

[IOHUMATh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAJIbHON pabOThI;
BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX NEHCTBUI C Y4€TOM OOLIUX WHTEPECOB U
BO3MOKHOCTEHN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOW JESATEIBHOCTH, OpPraHU30BBIBATH W KOOPJAWHUPOBATh
JNEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIIATH IIJIaH JEHCTBUM, paCIpeaeaTh POJIM C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOTHI;

OIIEHMBaTh Ka4eCTBO CBOETO BKJIA/a U KaXJI0T0 YYaCTHHKA KOMaH/bI B OOIINNA pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE NMPOEKTHI, OLEHUBATH WAECH C IMO3HUIMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErMYECKOE ITOBEJACHUE B DPa3IUYHBIX CHTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITEJIPHO OCYIIECTBIISATh IMO3HABATEIBHYIO NEATEILHOCTh B 00JIaCTU (PU3UKH H
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIHHO COCTaBJIATh IUIAH PEIICHHS PAacUCTHBIX M KAa4eCTBEHHBIX 3ajad, TUTaH
BBITIOJTHEHUST TIPAKTUYECKON pabOThl C Y4ETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

JaBaTh OIEHKY HOBBIM CUTYaIHSIM;

paciIupsaTh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHUH;

JIeNaTh OCO3HAHHBIA BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
perieHue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO OHPYAWIIMH B oOiactd (pu3ukw,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HAaBBIKAMU [IO3HABATEIbHON pedieKcHn Kak 0CO3HAHMs COBEpPIIAeMbIX JeHCTBUI
U MBICJIUTEJIbHBIX ITPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUH JJIS OLICHKH CUTYaIH, BEIOOpa BEPHOTO PELICHHUS;
YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apI'YMEHTBI IpYTUX MIPU aHAJIU3€ PE3yJbTaTOB JEATEIbHOCTH;
MIPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apI'YMEHTHI IpYTUX MIPU aHAJIU3€ PE3YJbTaTOB JEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.



B mporecce AOCTIKEHMS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS IPOTPAMMBI 110 (PU3HKE U1 YPOBHS
cpeanero oouiero 06pa3oBaHus y 00yJarOMIMXCsl COBEPIICHCTBYETCSI AMOLMOHATIBHBIA HHTEIIEKT,
Mpearnoaralmnuil CQOpMUPOBAHHOCTH:

CaMOCO3HAaHHs, BKJIFOYAOIIETr0 CIIOCOOHOCTH IIOHMMATh CBOE SMOIIMOHAILHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAIBLHOU Cephl, ObITh YBEpEHHBIM B
cebe;

CaMOpPEryJIMPOBaHUS, BKJIFOYAOIIETO CaMOKOHTPOJIb, yMEHHE MPUHAMATh
OTBETCTBCHHOCTb 3a CBOE IMOBEJCHUE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIMOHATBHBIM
N3MCHCHUIM U HpO)IBJ'ISITI) FI/I6KOCTB, 6I>ITI) OTKpI)ITI)IM HOBOMy;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IIEJIH H YCIEXY,
OIITUMH3M, HHUITUATUBHOCTD, YMeHI/IC I[eﬁCTBOBaTB, HUCXOd N3 CBOUX BO3MO)I(HOCTGI>'I;
OMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHHUMATh SMOIMOHAIBHOE COCTOSIHUE APYIHX,
YUUTBHIBATH €r0 TPU OCYIIECTBICHUU OOIIEHHs, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEIKUBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKIIOYAaIOIIUX CHOCO6HOCTI) BI)ICTpaI/IBaTB OTHOIIICHUA C I[pyFI/IMI/I
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

[NPEAMETHBIE PE3VYJIbTATEI

K konny oOyuenust B 10 knacce mnpeaMeTHble pe3yibTaThl HAa YIIyOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0yUaIOUINXCS YMEHHI:

MMOHUMATh pOJIb (U3UKH B OSKOHOMUYECKOW, TEXHOJOTHUECKOH, HKOJOTHYECKOMH,
COIMATIBHOM M ATHUYECKON cdepax NesATEeTLHOCTH YeIOoBEKa, poJib U MeCTO (U3UKU B
COBPEMEHHON HAy4YHOW KapTUHE MHUpa, 3HAYECHHUE OMUCATEIBHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTEIIPHOW W TPOTHOCTUYECKON (YHKIMHA (PU3HYECKOW TEOPHUH — MEXaHHKH,
MOJIEKYJIAPHON (PU3UKH ¥ TEPMOIUHAMUKH, POJIh (PU3NUECKOW TEOpUH B (DOPMUPOBAHUH
MPEACTABICHUHN 0 PU3NUECKON KapTHHE MHUPAa;

pasnuyath YCIOBUS NMPUMEHHUMOCTH MOJeneld (U3NYECKUX Tel U MPOILEcCOB (SBICHUIN):
WHEepLMaNbHas CUCTeMa OTcu€ra, aOCONIOTHO TBEPIOE TeNo, MarephalbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHUE, CBOOOJHOE MaJieHue, aOCOIIOTHO yrpyras aedopmanus,
abCOIIOTHO yIpyroe u abCoIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJENHU rasa, >KMJIKOCTH U
TBEPAOTrO (KPUCTAJUIMYECKOTO) Tela, WACATbHBIA ra3, TOYEUHBIH 3apsii, OJHOPOIHOE
AIIEKTPUYECKOE I0JIE;

pasnuyath yciaoBus (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMATh
BCceoOIni XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OTPAHHMYEHHOCTh MCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXaHMYECKHUE MPOLECCH U SBJICHUS, HUCIOIb3yd OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXAaHUYECKOTO JABMKEHUS,
(dbopMynbl KMHEMaTUKA PAaBHOYCKOPEHHOTO [BWKEHHs, mpeoOpasoBanus [amunes amis
CKOPOCTH M TepeMelleHHs], 3akoHbl HpI0OTOHA, MPUHIMI OTHOCUTENbHOCTH [ amuiies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH,
CBsI3b pabOTHl CHJIBI C HM3MEHEHHEM MEXaHHYECKOW SHEPruu, YCIOBUS PABHOBECHS
TBEPAOTO TeNa), MPH DTOM UCHOIH30BaTh MaTEeMAaTHUYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBHSI MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: TMpeoOpazoBaHuil ["amumes,
BTOPOTO U TPETHETO 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS UMITYJIbCA U MEXaHUYEeCKOU
SHEPTruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCH U SBJICHHUSA, HCIOJB3YS OCHOBHBIE
nonokennst MKT # 3aKOHBI MOJEKYISIpHON (DU3UKU U TEPMOJUHAMUKHU (CBSI3b JaBIICHUS



HJCABHOTO Tra3a €O CpeAHE KUHETUYECKOM OJHEPrue TeIIOBOIO JBHKEHUS U
KOHUEHTPALMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATYPhI BELIECTBA CO CPEAHEH KUHETHUYECKOU
SHEprueil TEIIOBOrO JBMXKEHHSI €ro YacTHUl], CBsI3b JaBJICHHUS HJEAJBHOTO Tas3a ¢
KOHLEHTpALMEN MOJIEKYJ M €ro TemIlieparypoi, ypaBHeHue MenneneeBa—KnanelpoHa,
IIEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHS SHEPrHMM B TEIUIOBBIX IpoLieccax),
IIpM 3TOM HCIIOJIb30BAaTh MATEMAaTUUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHMs Menaeneesa—KianeiipoHa;

aHAJIN3UPOBATh U OOBSACHATH JIEKTPUUECKUE SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS
1 3aKOHBI JIEKTPOJANHAMUKH (3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsja, 3akoH KyioHa,
MOTEHIMATIBHOCTD 3JIEKTPOCTATHUECKOTO TOJISI, MPUHIUI CYHNEPIIO3ULIMH 3JIEKTPUUECKUX
MoJIeW, IpU OSTOM YKaszblBas YCIOBUSA IpPUMEHMMOCTH 3akoHa Kymona, a Taxxke
MIPaKTUYECKU Ba)KHbIE COOTHOLIEHUS: 3aKOHbI OMa Jjis yyacTKa LENu U JUIsl 3aMKHYTOU
aneKTpudeckoi nemnu, 3akoH Jxoyns—Jlenua, npasuna Kupxroda, 3akonsr @apanes s
AJIEKTPOJIN3A);

ONMCHIBAaTh (PU3UYECKUE MPOLECChl U SIBJICHUS, MCIOJb3ys BEIMYUHBL: IEpeMEIleHuE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TeJla U CHUCTEMBI TeJl, CHJIa, MOMEHT CUJIbl, JaBJICHUE,
MOTEHIMATIbHAS HEPIUsl, KHHETUYeCKasl SJHEPIUsl, MEXaHU4YeCcKasi SHeprusi, paboTa CHUJIbI,
LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE, CHJIa TSKECTH, CHJIa YIPYrocTH, CHUJIa TPEHMS,
MOIIIHOCTh, PHEPIrHsl B3aUMOJEHCTBUS Tesna ¢ 3eMieil BOIM3U €€ MOBEPXHOCTH, SHEPrUs
yrnpyroi aedopmanuu npyXKHHbI, KOJIMYECTBO TEIJIOTHI, aOCOJIOTHAS TeMIlepaTtypa Tea,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSSI SHEPTUs HJI€aIbHOTO OJJHOATOMHOTIO ra3a, paboTa
HJICAIBHOTO Ta3a, OTHOCHUTENbHAsl BIAXHOCTh Bo3ayxa, KIIJ[ wmaeasbHOro TtemiaoBoro
JIBUTATENIS; SIIEKTPUUECKOE T10JIe, HAMPSKEHHOCTD SJIEKTPUUECKOTO MOJIs, HAPSXKEHHOCTD
T0JIsI TOYEUHOTO 3apsijia WK 3apsSHKEHHOTO 1Iapa B BaKyyMe U B AMAJIEKTPUKE, MOTEHIHAI
NEKTPOCTATUYECKOTO MOJISA, PA3HOCTh MOTEHIIUAIOB, MIEKTPOABIIKYILAS CUIIA, CHJIA TOKA,
HaIpsDKEHHWE, MOIIMHOCTh TOKA, DJJIEKTpHUYECKass €EMKOCTh IUIOCKOTO KOHJEHCAaTopa,
CONPOTHBIICHUE y4YacTKa LENU C IOCIENOBAaTCIbHBIM M IApauIeIbHBIM COEAMHEHHUEM
PE3UCTOPOB, SHEPT U NIEKTPUUECKOTO MOJII KOHACHCATOPA;

OOBSCHATE OCOOEHHOCTH MPOTEKaHUs (PU3MUYECKUX SBJICHHI: MEXaHHYECKOE JIBUXKEHHUE,
TEIJIOBOE JIBM)KEHHE YacTHUI[ BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE ABHKCHHE,
middy3us, ucrnapeHune, KUIEHHE M KOHJAEHCAlMs, IUIABICHHE W KpUCTAJUIM3aLus,
HaIIPaBJIICHHOCTb  TEIUIONEPENaud,  DJIEKTpU3alus  TeJ,  OKBUIOTCHLIHMAIbHOCTH
IIOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHHUKA,

IIPOBOJIUTH HCCIEIOBAaHHE 3aBHUCUMOCTU OJHOW (DPU3MYECKOW BEIMYMHBI OT JAPYroil ¢
HCIIOJIb30BAHUEM NPSIMBIX HM3MEPEHHUH, IIPU OTOM KOHCTPYHpPOBaThb YCTaHOBKY,
(bUKCUpPOBaTh PE3yAbTaThl IOJYYEHHOM 3aBUCHUMOCTU (DU3MUYECKMX BEIMYMH B BUJE
rpa¢uKoB € Y4€TOM aOCONIOTHBIX IOTPEIIHOCTEM HW3MEpeHuil, JenaTb BBIBOJBI 110
pe3ysibTaTaM UCCIIEOBaHMs;

IIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MYECKUX BEJIWYMH, HOPU 3STOM BBIOMpPATh
ONTUMAJIBHBIA METOJ HU3MEpPEHUs, OLEHHBATh AOCOJIIOTHBIE M  OTHOCHTEJbHbIE
IIOTPEIHOCTH NPSAMBIX M KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH OIIBITHI 110 IPOBEPKE MPENTIOKEHHOW TMIIOTE3bl: INIAHUPOBATh SKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJYYEHHBIE PE3yNbTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEUI0KEHHON THIIOTESBL;

coOmoaTk mpaBuia 0€30MaCHOTO TpyAa NpH IMPOBEICHUU MCCIEJOBAHUN B pPaMKax
y4eOHOTO SKCIIEPUMEHTa, MPaKTHUKyMa M y4eOHO-MCCIEeIOBAaTEIbCKOM M IMPOEKTHON
NeATeNbHOCTH C MCIOJb30BAaHMEM H3MEPUTENBHBIX YCTPOHCTB M J1aOOPAaTOPHOTO
000pyn0BaHuUS;



pemath pacu€THBIC 3a7a4d C SBHO 33JaHHOU M HESIBHO 3aJIaHHOM (PM3MUECKON MOJIECIBIO:
HAa OCHOBAaHMM aHAJIM3a YCJIOBHUA OOOCHOBBIBATH BbIOOp (pusmyeckoit Mojenw,
OTBeUaloNIeil TpeOOBAHUAM 3aJla4ud, MPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJIAThl PU3NICCKUX TEOPUH TIPU UCIIOJIL30BAHUN MATEMATHUYECKUX METOJIOB PEIICHUS
3a/a4, MPOBOJAUTH PAaCU€Thl HA OCHOBAaHWMU HWMEIOIIMXCSA JIaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEIICHHS C YUETOM MOTYYSHHBIX PE3YJIbTATOB;
pelaTh Ka4eCTBEHHBIC 3a/1a4M, TPEOYIOIIME MPUMEHEHHUS 3HAHWUN M3 Pa3HBIX pa3JieioB
Kypca (U3MKH, a TaKXkKe HWHTETpallMd 3HAHWUN W3 JPYIHX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IMKJIA: BBICTpAaMBaTh JIOTMYECKYIO ILIENOYKY pPAaCCyKJACHUM C ONOpOM Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS I OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB PabOTHI
M3MEPUTEIIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOJUTH MPUMEPHI BKJIaJa POCCHMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpa, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJIM3UPOBATH M OIEHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM JCSATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C (PU3WYECKUMH TpOIECCaMU, C TMO3HMIMH HIKOJIOTHYECKOM
0€30MacHOCTH, TMPEJACTABICHUNH O palMOHAIBHOM TMPHUPOJOIOIB30BAHUU, a TaKKe
pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKM M TEXHOJIOTUWA JUIsl JaJbHEWIIEero
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

MIPUMEHSTh Pa3IMYHbIE CIIOCOOBI paboThl ¢ MHMOpMaIend (HU3UIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, TTPU 3TOM HCIIOIH30BATh
COBpeMEeHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, TIEPEPAOOTKH U TIPEIBIBICHUS
y4eOHOW M HAay4YHO-TIOMYJSIPHON HMH(POpPMAIMH, CTPYKTYPUPOBAHUS W HHTEPIPETAIIUN
nHpopMaluY, TOJYYEHHOM M3 Pa3IWYHBIX HMCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH
MoJiydyaeMyro MH(GOPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HAHM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OPMALIUK;

MPOSIBJIATh ~ OPraHU3allMOHHBIE W  TO3HABaTeJIbHbIE YMEHHUS  CaMOCTOSATEIHHOIO
MpUOOpeTEeHUsT HOBBIX 3HAHWIl B TMpollecce BBIMOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIeA0BATENBCKUX padoT;

paboTaTh B IpyIIe C UCIIOJIHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIeH, IUIAHUPOBATh PaboTy
TPYIIbI, PAUOHANIBHO PACHpeNesTh NESATeNIbHOCTh B HECTAHJAPTHBIX CHUTYalUAX,
aJIecKBaTHO OLEHUBATh BKJIAJ KaXJIOTO M3 YYAaCTHMKOB TPYIIbl B pELICHUE
paccMaTrpuBaeMoil mpooOIeMbl;

MpOSIBIIATh ~ MOTHBAIMIO K  Oyaymeil  nmpodecCHOHaNbHOM — JIeATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIs.

K xoHuy oOydenuss B 11 knacce mpeaMeTHbIE pe3yiabTaThl Ha YIriyOJIEHHOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIIUXCS YMEHHUI:

MIOHUMATh POJib (PU3UKU B SKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COLMAIILHON M 3THUYECKOM
cdepax AeATENbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOM HayYHOH KapTUHE
MHpa, POJIb ACTPOHOMHH B IPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKAa W JAJIbHEHIIEM
HAay4YHO-TEXHUYECKOM pa3BUTUHU, 3HAYCHHE OIMCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIbBHOM W NPOTHOCTUYECKOM  QyHKOMH  Qu3nueckoil  Teopunm  —
NIEKTPOJMHAMUKH, CHEIHMAIbHON TEOpPUHM OTHOCHTEIbHOCTH, KBAHTOBOW (PU3MKH, POJIb
¢u3nyeckoit Teopun B (HOpPMUPOBAHMU TNPEACTABICHUH O (U3MUECKOW KapTHHE MHpa,
MecTO (PM3MYeCKON KapTHHBI MUpPa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX
MIPEACTABICHUH O IPUPOJIE;



pa3nuyaTth YCIOBUS MPUMEHUMOCTU MOJENeH (PU3MYEeCKUX TeNT U MPOILECCOB (SBICHHM):
OJTHOPOJTHOE 3JIEKTPUIECKOE U OJHOPOJHOE MAarHUTHOE TI0JIsl, TApMOHUYECKUE KOJieOaHMs,
MaTeMaTHYEeCKUN MAasTHUK, UJICATbHBIM MPYXKUHHBII MasgTHUK, TAPMOHUYECKUE BOJIHBI,
UcaNbHBIN KOJieOaTenbHbId KOHTYp, TOHKAs JIMH3a, MOJENIed aToMa, aTOMHOTO spa U
KBaHTOBOM MOJICIIH CBETA;

pasnuyaTth ycIoBus (TPaHMIIBI, 00JIACTH) MPUMEHIUMOCTH (GU3NIECKUX 3aKOHOB, TOHUMATh
BCEOOIMH XapakTep (QyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHHMYCHHOCTH HCIOJIH30BaHUS
YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBSICHATH JJIEKTPOMATHUTHBIE TMPOIECCHl U SBIEHUSA, HCIOJIb3Ys
OCHOBHBIC TOJIOKCHMSI M 3aKOHBl OJEKTPOJUHAMHKA U  CHCHHAIBHOW TEOPUH
OTHOCHUTEJIbHOCTH (3aKOH COXpAHEHHUsS JJIEKTPUYECKOro 3apsija, cuia Ammepa, cuiia
JlopeHiia, 3akOH DSJIEKTPOMArHUTHOM WHAYKUWH, mpaBwio Jlenna, cBsa3p DJIC
CaMOMHJIYKIIMM B 3JIEMEHTE 3JIEKTPUUECKON LENU CO CKOPOCThIO MU3MEHEHMs CHUJIbl TOKA,
MOCTYJIAThl CIIEUAIbHON TEOPUU OTHOCUTEIbHOCTH DUHIITEHHA);

AQHATM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBJICHHS, MCIONB3Ys TMOJIOXKECHUS
KBaHTOBOM (u3uku (ypaBHeHHe OWHIITEWHa s (GoTodpdeKTa, NMepBbld U BTOPOU
noctynatel bopa, mpuHIUMI cooTHOmIeHUs] HeompenenéHHocTe ['eizenOepra, 3akOHBI
COXpaHEHHUs 3apsAI0BOTO M MAacCOBOTO YHCENl M DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIoOaKTHBHOTO pacraja);

OTUCHIBATh (PU3WUYECKUE TPOIECCHl U SBJICHHS, WCIOJIb3Ys BEIMYHHBI: HANPSHKEHHOCTD
ANIEKTPUYECKOTO TOJISI, TOTEHIHAN 3JIEKTPOCTaTUYECKOrO MOJIsl, pa3HOCTh MOTEHIIUAJIOB,
ANIEKTPOIBIDKYIIAS CUJIA, MHIYKIUS MarHUTHOTO TIOJISI, MATHUTHBINA TIOTOK, CHJIa AMIiepa,
WHIYKTUBHOCTbD, JJIEKTPOABHXKYIAs CHJIA CAMOWHAYKIIMH, SHEPTHsl MarHUTHOTO IIOJIS
MPOBOJIHMKA C TOKOM, PEISTUBUCTCKUN HWMITYJIbC, TIOJIHAS DHEPTHs, SHEPrus TOKOS
CBOOOJHON YaCTHIIbI, PHEPrus M UMIOYIbC (POTOHA, MACCOBOE YHUCIO M 3apsia sapa,
SHEprus CBS3U AJIpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (PU3WUYECKUX SABICHUN: AJICKTPOMAarHUTHAS
WHIYKLWS, CAaMOMHAYKIUS, PE30HaHC, MHTephEpeHLrs BOJH, AUQPPAKIUs, TUCIEpCHs,
MOJJHOE€ BHYTPEHHEE OoTpakeHue, dotodnekrpudeckuii apdexr (potoaddexr), anvda- u
Oera-pacmajpl sAep, ramMma-usinydeHue snaep, (u3nuecKue MPUHIUIBI CIEKTPATbHOTO
aHayu3a 1 paboThl J1azepa;

OTpE/eNIATh HaMpaBiIeHHE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHua;

CTpOUTh H300paKE€HUE, CO3[aBaeMO€ IUJIOCKMM 3€pKajioM, TOHKOW JMH30M, U
paccUuTHIBaTh €r0 XapaKTePUCTUKHY;

MPUMEHSITh OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHUE TIOHSATHUS, TEOPUM U 3aKOHBI s
aHayM3a ¥ O0bsICHEHHs] (PU3NYECKUX MPOIIECCOB, MPOUCXOIIIINX B 3BE3MAaX, B 3BE3IHBIX
CUCTEMaX, B MEXTaJIaKTUYECKOM cpene; ABM)KEHHUS HEOECHBIX Tel, IBOJIOLUUHU 3BE3N U
Bcenennoii;

MIPOBOJUTHh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYMH C HCIOJIb30BAaHUEM
MPSMBIX HU3MEPEHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YIbTAThI
MOJIyYeHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYMH B BHUAEC TpaduKkoB C Y4ETOM
aOCONIOTHBIX  TMOTPEIIHOCTe  W3MEpEeHWH, JelaTh BBIBOABI 10  pe3ylbTaTraM
HCCIeA0BaHUs;

MPOBOJUTh KOCBEHHBIE W3MEpPEHUs (PU3UYECKHX BENUYHMH, MPU OSTOM BBIOMpPATH
ONTUMANBHBIA METOJ] HW3MEpPEHHs, OIIEHUBAaTh AaOCONIIOTHBIE W  OTHOCUTEIbHBIE
MOTPEITHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;



IMPOBOAWUTL OIIBITHI IO ITPOBCPKE HpGIUIO)KGHHOfI TUTIOTC3bI: IJIAHUPOBATh SKCIICPUMCHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH MOIyYEHHBIE PE3YJIbTaThl U
JIeJIaTh BBIBOJI O CTaTyCE MPEAI0KEHHOU TUIOTE3bI;

ONMCBIBATbL MCTO/IbI IMOJIYYCHUS HAYYHBIX ACTPOHOMHNYCCKUX 3HaHHﬁ;

cobOnrofate mpaBmiia OE30MACHOTO TPyAa NP IMPOBEACHUU HCCICIOBAHMNA B paMKax
y4e0OHOro 3KCIIEpUMEHTa, TMPAaKTHUKyMa W Y4eOHO-UCCIICIOBATEIbCKOH U TPOCKTHOM
NESITEILHOCTH C  HCIOJB30BAHUEM HW3MEPUTEILHBIX YCTPOUCTB W JTAOOPATOPHOTO
000py/IOBaHNS;

pemrath pacu€THBIC 3a7a9d C SBHO 3aJaHHON M HESIBHO 33JIaHHOW (PM3MYECKOU MOJIENBIO:
Ha OCHOBAaHWH aHAJIM3a YCJIIOBUA BI>I6I/IpaTI) (bI/ISI/I‘-IeCKI/Ie MOJACIN, OTBCYAKOIIHNEC
TpeOOBaHUSAM 3a/lauM, NMPUMEHATh (POPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJaThl
(1)I/I3I/I‘~IGCKI/IX TCOpI/Iﬁ npu HMCIOJIb30BAHUN MATCMATHYCCKUX MCETOJO0B PCHICHUA 3aj1ady,
IIpOBOAUTH paC‘-IéTBI Ha OCHOBAaHUHN HUMCIOMIUXCA NAaHHBIX, aHAJIU3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATH METO/BI PELIEHUS C YIETOM IIOJyUYEHHBIX PE3yIbTaTOB;

pelaTth KaueCcTBEHHBIE 3a/a4yM, TPeOyrolre NMPUMEHEHHUs] 3HAHUI M3 Pa3HbIX pa3JielioB
Kypca (1)I/I3I/IKI/I, a TaKXXE€ HWHTCTpalruun 3HAaHUU U3 Apyrux mnpeaMeToB CCTCCTBCHHO-
HAYYHOTO I[MKJIa: BBICTpAauMBaTh JIOTMYECKYIO IIENOYKY pPAacCCyXJACHUM C OMNOpOM Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/II-IGCKI/IG SIBJICHUA,

HCIIOJIB30BAaTh TCOPETUUCCKUEC 3HAHUA JIA 00BsACHEHUS OCHOBHBIX IMPUHIIUIIOB pa6OTLI
HU3MEPHUTCIIbHBIX HpI/I60pOB, TEXHUYCCKUX YCTpOﬁCTB 1 TCXHOJIOTUYCCKUX ITPOLECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TPOIIECCOB OKPYXKAIOIIETO MHPa, B pPAa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHWBATH MOCJEICTBUS OBITOBOM U MPOU3BOJCTBEHHON NEATEIHHOCTH
YeJIOBEKa, CBS3aHHOW C (PU3WYECKUMH TpOIECCaMHU, C TO3HMIMH DKOJIOTHYECKOM
0€30MacHOCTH, MPEJICTaBICHUA O palMOHAILHOM MPUPOIOINONb30BAHUN, a TaKkKe
pa3yMHOM HCIOJIb30BAaHUU JIOCTW)KCHUNM HAYKM M TEXHOJOTHUWA JUIsl JalbHEUIIEero
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3JInuHbIE CIIOCOOBI PaboThl ¢ nHpopManuend (HU3NIECKOTO COACPKAHUS C
HCI0JIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA, IPH 3TOM HCIOJIb30BATh
COBpEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH ISl [TOMCKA, TepepabOTKU U MPEAbABICHUS
y4eOHOM M Hay4YHO-MOMYJISIpHON HHGOpPMalKU, CTPYKTYpPUPOBAHHUS U HHTEPIPETALUU
nHpopMaluY, TOJYYEHHOM M3 Pa3IWYHBIX HMCTOYHHUKOB, KPUTHYECKH AaHAIU3UPOBATH
MoJiydyaeMyro MH(GOPMAIUIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS
3HAHMI, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA WH(OPMALIUK;

MPOSIBIIATh ~ OPraHU3alMOHHBIE W  [O3HABATENIbHBIE YMEHHUS  CaMOCTOSATEIBHOIO
MpHOOpEeTEeHUsT HOBBIX 3HAHWIl B TMpollecce BBIMOJHEHUS TMPOEKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B TpyIIe C UCIIOJIHEHUEM PAa3IMYHBIX COLUATBHBIX POJICH, IUTAHUPOBATh PaboOTy
TPYIIbI, PAlUOHANBHO PpACHpPENesITh JEATEIIbHOCTh B HECTAHIAPTHBIX CHUTYaIHsX,
aJIecKBaTHO OIEHUBATh BKJIAJ KaXJIOTO M3 YYACTHMKOB TPYIIbl B pELICHUE
paccMmatrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh ~ MOTHBAIMIO K  Oyaymiedl  mpodecCHOHAaNbHOW — JIeATENbHOCTH  TIO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.
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[[BubmmoTeka IIOK
4.2 [TocTosTHHBIN SEKTPUUECKUN TOK 24 https://m.edsoo.ru/7f41bf72
4.3 Toku B pa3nmu4HBIX cpenax 6
Hroro mo pazgeny 54
Paznen 5. PU3HUYECKHWIN MPAKTUKYM
5.1 Du3nYeCcKuil MPaKTUKYM 16 16
Hroro mo pazgeny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM K i DJIeKTpOHHbIe (LN (POBbIE)
n/m| NporpamMmbl Bcero p;)goTTi (:JIbeIe p ;’ ;::::qec}me o0pa3oBaTejibHbIE PeCypChl
Paznea 1. JIEKTPOJANHAMUKA
[[PubmuoTexa [JOK
1.1 MaruuTtHoe 10J1e 14 https://m.edsoo.ru/7f41bf72
[[PubmuoTexa [JOK
1.2 DIeKTPOMarHUTHAs MHIYKIHSA 13 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasueny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
[[BubmumoTeka IIOK
2.1 Mexannyeckue KoyieOaHus 10 https://m.edsoo.ru/7f41bf72
[[PubmuoTexa [JOK
2.2 DNeKTpOMarHuTHBIE KOJIeOaHuUs 15 https://m.edsoo.ru/7f41bf72
[[PubmuoTexa [JOK
2.3 MexaHu4eCcKre U AIEKTPOMArHUTHBIC BOJTHBI 10 1 https://m.edsoo.ru/7f41bf72
2.4 Onrtuka 25 1
Utoro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

Ocuosel CTO

5

1

[[bubmuoTexa [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pasaeny

5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

[[BubmmoTeka LIOK
4.1 KopnyckynspHO-BOIHOBON Ayain3m 15 https://m.edsoo.ru/7f41bf72
[[BubmmoTeka IIOK
4.2 dusuka aTomMa 5 https://m.edsoo.ru/7f41bf72
43 ®u3MKa aTOMHOTO S/Ipa U 3JIEMEHTaAPHBIX 5 [[BubmmoTeka IIOK
' YJACTHII https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1

DneMeHTbl aCTPOHOMHUU U acTPOPU3UKU

12

[[BubmmoTeka IIOK
https://m.edsoo.ru/7f41bf72
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