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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uKe Ha ypOBHE CpeaHero oouiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpammel, mpencraBieHHEbx B @I'OC COO, a takke ¢ yuérom denepalbHON paboueit
nporpamMmbl BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHoro mnpenmera «®Du3uka» B
oOpa3oBaTenbHBIX ~ OpraHu3amuax Poccuiickoii  ®Denepanuu, pealm3ylONUX OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o ¢usmke ompenenser o00sf3aTeNbHOE MPEIMETHOE COJCpIKAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTel oOywaromuxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, oO0Iel cTpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaronmxcs cpeacTBamMu yueobnoro npenmera «duznkay Ha yriayOaEHHOM ypOBHE.

N3yuenne kxypca ¢Gu3MKM YrayOlE€HHOrO YpOBHSI IO3BOJISIET pealu30BaTh 3a7auu
podeccHoHaIbHON OpPUEHTAllUY, HAIpPaBJIEHO Ha CO3JaHUE YCIOBHUW JUIsl MPOSIBICHMSI CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIE
HEOOXOIUMBI NIl TPOJOJDKEHHS 00pa3oBaHUS B  OpraHM3alusAX MpoecCHOHAIBHOTO
00pa3oBaHus M0 PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIHATbHOCTSM.

B mporpamMMe mo ¢usuke onpeaensioTcs IUIaHUpYEMble pe3ylbTaThl OCBOCHHS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUsA: JMYHOCTHBIE, MeETalpeIMEeTHBIE,
npeaMeTHBIe (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTO10/10THUeCcKOM OCHOBOM sl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00ydJaromuxcs,
OCBOMBILHUX MpoTrpamMmy Mo (HU3NKe Ha YPOBHE CpeTHEro obiiero oopa3oBaHus Ha yriyOJI€HHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3UMKM Ha YIIIyOJEHHOM YpPOBHE, B TOM
qucIIe IPEIMETHBIE Pe3yIbTaThl O roAaM 00yUYeHHUs;

coJiepkaHue yueOHoro npeamera «Pusuka» 1o rogam o0ydeHusl.

IIporpamma mo ¢u3uke MMeEeT HMPUMEpPHBIH XapakTep U MOXeT ObITh HCIOJIb30BaHa
YUUTENAMU (PU3UKU 17151 COCTABIICHUS CBOUX pabOuUX IPOrpaMM.

IIporpamma 1o Qu3MKe HE CKOBBIBA€T TBOPUYECKYIO WHUIMATUBY YduTeled WU
IIPEJOCTABIIET BO3MOXHOCTH JUISI peIM3alud Pa3IUYHbIX METOAMYECKUX MOAXOJ0B K
[IpenoiaBaHuio (U3MKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusuka Kak Hayka o HamOojee OOLIMX 3aKOHAX IPHUPOJbI, BBICTYNAs B KauyecTBE
y4yeOHOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBI BKJIaJ B CHUCTeMY 3HaHMHA 00
okpyxatomieM wmupe. llkonbHbI Kypc (u3MkM — cuCTeMOOOpa3yroIIMi s €CTECTBEHHO-
HAy4YHbIX Y4EOHBIX MPEIMETOB, NOCKOJIbKY (PM3NYECKUE 3aKOHBI JIKAaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3ydaeMbIX XuMuell, Ouosoruei, Qusnueckoil reorpagueid U acTpOHOMHEH.
Vcnonb3oBaHue U aKTUBHOE IPUMEHEHUE (PU3NYECKUX 3HAHUM OINpeNeNnio xapakTep U OypHoe
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe SHEpreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MIOJTy4EeHHUsI HOBBIX MaTEpUaNOB C 3a/laHHBIMU CBOMCTBaMU. M3yueHne pu3nku BHOCUT OCHOBHOM
BKJIaA B (OpMHUpOBaHME €CTECTBEHHO-HAYYHON KapTHMHbI Mupa oOydaroomerocs, B
(dbopMupoBaHHE YMEHUIN MPUMEHATh HAYYHBIH METOJI MO3HAHUS MIPU BBHIIOJHEHUU UMH YUEOHBIX
HUCCIe0BaHUM.

B ocHOBY kypca (pu3uku Ha ypoBHE cpeaHero o0ero oopa3oBaHus MOJIOKEH Pl UACH,
KOTOPBI€ MOKHO pacCMaTpUBATh KaK MPUHIIUIIBI €0 MOCTPOSHHUS.

Hoen yenocmunocmu. B cOOTBETCTBUM C HEW KypC SIBJISETCS JIOTMUECKU 3aBEPUIEHHBIM,
OH COJIEPXKHUT MaTepuall U3 BCEX pa3zesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOH, TaK U
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Mmarepuan Kypca (uzuku oObeanHEH
BOKPYT (pu3mueckux Teopuil. Bemymum B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea  cymanumapuzayuu. EE  peanuzainys  Npeanosiara€T  HUCMOJIb30BAHHE
TYMaHUTAPHOTO TOTEHIMANAa (PU3MYECKONW HAyKH, OCMBICICHHE CBS3M PA3BUTHS (QHU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKMMH, HPABCTBEHHBIMU U 3KOJIOIMYECKUMU
npoobieMamH.

Hoess npuxnaonou nanpaenennocmu. Kypc ¢dusuku  yrioyOn€HHOro  ypoBHS
MPEIoaraeT 3HaKOMCTBO € IIMPOKHM KPYTOM TEXHHYECKUX M TEXHOJOTUYECKUX MPHIIOKECHHUH
M3YYEHHBIX TEOpHUH U 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABJICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUHU.

Hoea 3xonozuszayuu peanusyeTcsi NMOCPEACTBOM BBEJEHUS AJIEMEHTOB COJEpKaHus,
MOCBSAIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUsI MPoOIeM pallMOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cojiep>kaHus MPOrpaMMbl 10 GU3KKE JOJKHO ObITh MOCTPOECHO Ha MPUHIIMIIAX
CHUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [l Gpu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeHCTBYIOIIEro ¢akropa
yueOHOro mpouecca. /[l yriayOGn€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITEBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTAJIbHbIE YUYEHHYECKHE ONBITHI MpU
M3Y4YeHHH 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, OO mocie mepBoro M BTOPOTO MOJYroJui B
KaX/IOM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT MpakTHKymMa B CHUCTEMY
ab0paTOPHBIX PabOT, KOTOPHIE MPOBOMATCS B IpoIlecce M3ydeHus paszzena (Temsl). [Ipu sTom
1o/l paboTaMu MPaKTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA 0€3 MOIaroBOi HHCTPYKIIHH.

B nporpamme mo ¢usnke cucreMa yAeHHYECKOTO YKCIIEPUMEHTA, JTA0OPAaTOPHBIX padoT 1
IIPAKTUKyMa MpEACTaBJIeHa €ANHBIM NepeuHeM. BbIOop TeMaTHKM JUlsl 3TUX BUJIOB YYEHUYECKUX
IPAKTUYECKUX PAaOOT OCYLIECTBIISAETCS y4aCTHHUKAMH 0Opa30BaTENBbHOIO Ipolecca MCXOns U3
0COOEHHOCTEH MOYpPOYHOIO IUIAHUPOBaHMsS M OCHAlleHWs KaOuHeTa ¢usuku. Ilpu sTom
oOecrieunBaeTcss OBJIAJICHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpPSMbIE U KOCBEHHbIE
U3MEpEHHUs, UCCIEN0BaHMs 3aBUCUMOCTEN (PU3MUYECKMX BEJIMYMH U IOCTAaHOBKY OIIBITOB IO
IIPOBEPKE MPEUIOKEHHBIX TUIIOTES.

bonbioe BHUMaHKME YAEIAETCS PEIIEHUI0 pacu€THBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu sTom
IUI pacu€THBIX 3aJad INPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(¢u3n4ecKoil MOJIEIbIO, MO3BOJIAIOUIME MPUMEHATh W3YYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH Kak
U3 OJJHOTO pasjeina Kypca, Tak M UHTErpupys NPUMEHEHHE 3HaHUN U3 paszHbIX pasznenoB. s
KayeCTBEHHBIX 3a/lay [PHOPUTETOM SBJSIOTCA 3aJaHus Ha OOBsICHEHUE/NpeAcKa3aHue
poTeKaHusl GU3NYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKU3HH, TpeOyromue BbIOOpa
¢bu3n4ecKoit MOIEH Ul CUTYallUu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpeboBanmsiMu PI'OC COO Kk MaTepualbHO-TEXHUYECKOMY
o0ecreyeHn0 y4yeOHOTO mpolecca Kypc (U3MKU yriIyOJIEHHOTO YpPOBHS Ha YPOBHE CpEIHEro
oOmiero o0Opa3oBaHUs JOJDKEH HU3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
(GU3UKN JOKHO OBITh HE00X0AUMOE J1abopaTopHOE 000PYIOBAHKE /ISl BHITIOJHEHUS YKa3aHHBIX
B IIporpamme 1o (U3MKe YUEeHHUYECKHUX OIBITOB, JaO0OPAaTOPHBIX paboT W pabOT MPaKTUKyMa, a
TaKXe JIEMOHCTPALMOHHOE 000pYI0BaHHE.

JleMoHCTpaloHHOe 00opynoBaHHe (HOPMUPYETCS B COOTBETCTBHM C HPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeYMBaeT MOCTAHOBKY MEPEUUCIEHHBIX B IIPOrpamMMe 10



¢u3nKe KIIOYEBBIX JEMOHCTpALMH IS HMCCIEJOBAHUS HM3y4aeMbIX SBJICHHH M IPOLIECCOB,
SMIMPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT (opMHUpyeTcs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECmeyMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOTO OO0OpYNOBaHHUS JIOJDKHBI OBITH
MOCTPOEHBI HAa KOMILUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3YydeHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

dbopmMupoBaHHEe WHTEpeca M CTpPEeMJICHHsS OOy4aromuXcs K HAYYHOMY H3YyYCHHIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHH O HAydHOM MeETOJe TO3HaHusA ©  (HOopMHUpOBaHHE
HCCIIEIOBATENIbCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;

(hopMHpOBaHHE HAYYHOIO MMPOBO33PEHMS KaK pe3ysibTaTa HW3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3HKH;

(dbopmMupoBaHHe YMEHUI OOBSCHATH SBJICHUS C UCIOJB30BaHUEM (PU3MUYECKUX 3HAHUHN H
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE TPEICTABICHUA O PONM (PU3MKH JUIS PAa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE TMPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHambHOM
NEeSITeNIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKAa K JalibHEHIIeMy OOYyYeHHI0O B 3TOM
HaIpaBJICHUU.

JoctxeHne 3TUX 1enell obecriedyrBaeTCsl pelieHueM CIeAYIOUX 3aJad B Ipolecce
M3y4YeHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEro 00pa3oBaHus:

puoOpeTeHne CUCTEMBbI 3HAHWK 00 OOmUX (U3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKIIOYAsE MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, FIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
1 AJIEMEHTHI acTPOU3HKH;

dbopMupoBaHME YMEHHH NPUMEHATH TEOPETUYECKHEe 3HaHUsA JUIsl  OOBSCHEHUS
(busznyecKkux SIBICHUNW B MPUPOAE M JUISl TMPUHATUS MPAKTHUYECKUX PEUICHU B MOBCEIHEBHOM
KU3HU;

OCBOEHHE CIIOCOO0B pElICHUs PA3IMYHBIX 33/1a4 C SIBHO 33/IaHHON (U3NUYECKON MOJIENIbIO,
3a/a4, MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHue (PU3NYECKOW MOJENH, aJeKBaTHON
YCIIOBUSM 3aJla4i, B TOM YHUCJIE 3a/1a4 WHKEHEPHOTO XapaKTepa;

MOHMMaHue (U3UYECKUX OCHOB M MPHUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMU CaAMOCTOSITEJIBHOTO IJIAHUPOBAHUS W MPOBeIEHUs (PU3NUECKUX
OKCIEPUMEHTOB, aHalW3a W UWHTEpIpeTanuu WHGOPMALUU, OINpeAeTeHHUs JI0CTOBEPHOCTHU
MOJIyY€HHOTO pe3yJbTaTa;

CO37JaHME YCIIOBUU IJIsl Pa3BUTHSA YMEHHI MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUYECKON
NeSITeNIbHOCTH;

pasBuTHE HHTEpeca K chepaM npodeccrnoHalbHOM eI TeNbHOCTH, CBSI3aHHON C (PU3UKOH.

B cootBerctBun ¢ TtpeboBanusiMu PI'OC COO yrnyOnéHHBIA YpPOBEHb H3YydEHHS
yueObHoro mnpeamera «®PuU3MKa» Ha YypPOBHE CpeaHEro oobuero obpa3oBaHMs BbIOHMpaeTcs
00yJaromuMucs, TUIAHUPYIOLUIUMH POAOKEHHE O00pa30BaHUsS MO CHELHATbHOCTAM (H3UKO-
TEXHUYECKOTO MpoQuIs.

Ha wusydyenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YpPOBHE CpeIHEro oOIero
obpazoBanus oreoautcsa 340 yacos: B 10 kiacce — 170 yacos (5 yacoB B Hezaeno), B 11 kimacce —
170 gacoB (5 yacoB B HEJIENIO).

[Iperyiaraemelii B mporpamme 1o (GH3MKe NepeueHb JIabOPaTOPHBIX M MPAKTHYECKHX
paloT sBNSETCS PEKOMEHIOBAaHHBIM, YUUTEINb JAeaeT BbIOOP MPOBEACHUS JIabOPaTOPHBIX padoT
U OIBITOB C y4ETOM MHIUBUAYaTbHBIX OCOOCHHOCTEH 00YyUaIOIIMXCSL.
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COJEPKAHUE OBYYEHUA

10 KIIACC

Pa3nen 1. HayuHblii MeTOX MO3HAHUS PUPOBI.

dusuka — (yHaaMeHTanpHas Hayka o mpupoxae. HaydHblii MeTOJ] MO3HAHUS U METO/BI
uccaeaoBaHusl GU3NUYECKUX SBICHUM.

DKCIIEpUMEHT U TEOPHS B TPOIECCe TIO3HAHUS MPUPOIpl. HabrroieHue u S9KCIIepuMeHT B
¢dusuke.

CriocoObl m3MepeHHsT (PU3NICCKUX BEIMYMH (QHATOTOBBIC W MU(DPOBBIC U3MEPUTEIIBHBIC
IPUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3nYECKUX BEIUUUH (a0COIIOTHASL M OTHOCUTEIbHAS).

MopenupoBanue (pU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuaibHas TOYKa, a0COIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOYSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (OpMUPOBAHHMM COBPEMEHHOH HAy4yHOW KapTUHBI MHpa, B
MPAKTUYECKOUN ACSATETbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenne cuibpl TOKAa W HANPsDKEHHWS B IEMH TIOCTOSSHHOTO TOKa TIPH TOMOIIHN
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIBHBIX TPHOOPOB.

3HakoMCTBO ¢ HUppoBoii Jaboparopueit no dusuke. [Ipumepsr n3mepenus GU3NIECKUX
BEJIMYWH TP MIOMOITH KOMIIBIOTEPHBIX TATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe aBHKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JaBMkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3aja4l MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro MHPOEKIMM HAa OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

[lepemerienue, CKOpocTh (CpenHsiss CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHON TOYKH, UX MPOEKIUU HAa OCU CHUCTEMbl KOOpAauHAT. ClioKeHHe NepeMeleHU 1
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE W  PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUXKEHHE. 3aBUCUMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX Ipaduki.

CBoOosiHOE mazieHue. YCKOpeHHe CBOOOTHOTrO mnaaeHud. JIBukeHue Tena, OpOIIEHHOTO
IIOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH M YCKOPEHUSI MaT€pUaIbHON TOUKU
OT BPEMEHH U UX IpaUKu.

KpuBosmueiinoe nBmxeHue. [[BUykeHrne MaTepralbHONW TOUKH 10 OKPY>KHOCTH. YTJIOBas
U nuHelHas ckopocth. [lepuon u yactora oOpamenus. LleHTpocTpemuTensHoe (HOPMaIbHOE),
KacaTelbHOE (TaHMeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepUAbHON TOUKH.

TexHuueckre yCTpOMCTBA M TEXHOJIOIMYECKUE IIPOLECCHI: CIUJIOMETp, JBUKEHHUE
CHapsIOB, LIETIHbIE, [IeCTepEHYAThIE U PEMEHHBIE Mepeiadl, CKOPOCTHBIE TU(THI.

emoncmpayuu.

Mogenb cucteMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JABUKEHUS.

CriocoOBbI Hcce10BaHus IBHKEHUH.

NnnrocTpanus npeaenbHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHIA ¢ UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEeHUS Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpagnenue ckopocT npy JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.
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CpaBHeHMeE yTeil, TPaeKTOPUH, CKOPOCTEH JBUKEHHUS OJHOTO M TOTO K€ Tea B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydyenune HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHUs TMpU OPSIMOJMHEMHOM PaBHOYCKOPEHHOM JIBIXKEHUU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBIXKECHUU.

W3mepenue yckopeHuss CBOOOJHOro majeHusi (PEeKOMEHJIOBAaHO HCIIOJIb30BAHUE
1ppoBoi 1abopaTopun).

W3yuenue nBukeHus tena, OpolIEeHHOro TOpU30HTaNbHO. [IpoBepka runoressl o nmpsaMoin
MIPONOPLUUOHAIBHON 3aBUCHUMOCTH MEXAY JAIBHOCTHIO NIOJIETA M HAYAJIBHOW CKOPOCTBIO TEJA.

N3yuenune nBukeHns Tea N0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH NepuoAa OOpallleHHs KOHHYECKOTO0 MasTHUKAa OT €ro
IapamMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3axkoH  Hprorona.  HMuepuumanbnele  cucteMbl  orcuéra.  [IpumHnun
oTHocHuTenbHOCTH ["anuies. HemnepuuanbHbie cucTeMbl 0TCU€Ta (ONpeaesieHne, IPUMEpHI).

Macca Tena. Cuna. [IpuHImn cynepnosunuuy cuil.

Bropoit 3akoH HproTOHa /17151 MaTepuanbHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHUA. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHOW U HHEPTHOM MaCCHI.

Cuna TsokecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TAaJCHHUsI OT BBICOTHI HAaj
MMOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoi IMMpOTHL. [[BkeHne HEOECHBIX Tel M HX
cinyTHUKOB. 3akoHbl Kenepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna tpenusi. Cyxoe Ttpenue. Cuiia TpPEHHMS CKOJBXKEHHUS M CUJIa TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIIBHOTO JABUKEHUSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne ycTpOHCTBA M TEXHOJOTHYECKHE NPOLECCHI: IMOIIIMIIHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

emoncmpayuu.

Habntonenue ABM>KEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByX LMIMHIPOB WM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TEIIy CHUJl C IMPOU3BEICHUEM MAacChl
TeJla Ha €r0 YCKOPEHHE B MHEPLIMAILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc no B3auMoJECTBUIO.

HesecomocTts.

Bec tena npu ycKOpeHHOM MOABEME U MA/ICHUH.

[enTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuol, npaKmuKym.

N3mepenune paBHOACHCTBYIOIIEH CUIT TPU ABMXKEHUU OpycKa MO HAKJIIOHHOH TIIOCKOCTH.

[IpoBepka ruMoTe3pl O HE3aBUCHMMOCTH BPEMEHHU JBIKEHHUS Opycka MO HaKIOHHOU
MIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €r0 MacChl.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.



N3yuenue NBUIKEHHMS CHUCTEMBI TEJl, CBS3aHHBIX HUTBIO, IEPEKUHYTOW 4epe3 JIETKUM
OJI0K.

N3mepenue kordduimeHTa TpeHus Mo BEIMYMHE YTIIOBOTO KOAIPPHUITMEHTA 3aBUCUIMOCTH
Frp(N).

HccnenoBanme aBmwkeHHss Opycka 1O HAKIOHHOW IIOCKOCTH C  IEPEMEHHBIM
KOX(QPHUIIMEHTOM TPEHHS.

W3yuenue nBuKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpalaTelbHOE ABMKEHNE TBEPAOIO TeEa.
MoMEHT cuiibl OTHOCUTENBHO Ocu BpaileHus. Ilnedo cuibl. CinoxeHue cuil, NPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHnueckre ycTpoHCTBa M TEXHOJOTHYECKHE MPOLECCHI: KPOHIITEMH, CTPOUTEIbHBIN
KpaH, peuéryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBeCHSL.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbsc MaTtepuanbHON TOYKH, CHCTEMBI MAaTEpUAIbHBIX TOYEK. LIeHTp macc cucTeMbl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUH LIEHTpa Macc.

NMnynbC cuitbl M1 M3MEHEHUE UMITYJIbCA TETIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

MoMeHT uMmyiabca MarepuainbHOM TOuku. IIpencraBieHue O COXpaHEHUM MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cuibl Ha MajgoM M Ha KOHEYHOM nepeMerieHud. ['paduyeckoe mpeacTaBieHUE
paboOTHI CHIIBI.

MOUIHOCTh CHUIIBI.

Kunernueckas sHeprusi MarepualibHON TOUKU. TeopemMa 00 M3MEHEHUU KUHETHYECKOU
SHEPIrUM MaTEePUAILHON TOUYKH.

[loreHunaneHble M HENOTEHIMANbHbIE cUiibl. [loTeHunanbHasa 3ueprus. [loTrennuanbHas
SHeprus ynpyro aepopmMupoBaHHOU MpyXuHbI. [loTeHIMaNbHAs HEPTrUs Tela B OJHOPOTHOM
rpaBUTAlMOHHOM ToJie. IloTeHuuanbHas sHEprus Tena B PaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpU U BHE 11apa). Bropast kocMuueckasi CKOpoCcTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHl HEMOTEHIUATBHBIX CUJI C U3MEHEHHUEM MEXaHWYECKOW SHEPTruu CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEpruHu.

Ynupyrue u Heynpyrue CTOJIKHOBEHHMSL.

VYpaBHenue bepHymu 11 HOCaJbHOM JKUAKOCTU KakK CIEIACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOH SHEPTHH.

TexHudeckne ycTpoWCTBa M TEXHOJOTMYECKUE IMPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIM MUCTOJIET, THPOCKOII, (UIYpHOE KaTaHHWE Ha KOHbKaX.

emoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

W3mepenne MOITHOCTH CHUJIBL.



V3MeHeHne sHepruu Temna Mpu COBEPIICHUH pabOTHI.

B3anMHuble npeBpallleHUs] KHUHETUYECKOM U NMOTEHIUAIbHOM SHEPIUil NpU JACUCTBUU HA
TEJIO CHJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOJHOM a/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue ummyibcea Tesna o TOpMO3HOMY IYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJICOM CHJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHne KNHETUYECKOW SHEPTHUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHI[MAIBHOM 3HEPruu NPYKUHBI C padOTON CUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUH TeJla M0 HAaKJIOHHOW IJIOCKOCTH.

Paznen 3. Moaeky/sipHasi puznka 1 TepMOAMHAMHUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT Meopu.

OcHOBHbBIE MOJNOXKEHHUSI MoJIeKylnsapHO-KuHeTHdeckoi Tteopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBKeHHE. XapakTep ABMKEHUS U B3aHMMOJICHCTBHS
yacTull BeniecTBa. MoJienu CTpoeHUsl Ta30B, )KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBOMCTB
BEI[ECTBA Ha OCHOBE 3TUX Mojened. Macca u pa3mepbl Mousiekyn (aromoB). KommuecTBo
BemecTBa. [loctostHHass ABorajapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3mepenus. lllkama temmepatyp
enbcns.

Mopnens uAeanbHOrO Ta3a B MOJIEKYISIPHO-KMHETHYECKOW TEOpHH: 4YacTHIbl Tasa
JBUKYTCSI XaOTUUECKU U HE B3aUMOJIEUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Kmaneiipona. AOcCoMOTHas TemImepaTrypa
(mkana temmeparyp KenbBuna). 3akon Jlamprona. M3ompomecchl B HUACAIBHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHne U30MPpOLECcCOB: U30TEPMA,
n30x0pa, nzobapa.

CBsA3p MEXAYy JaBJICHHUEM W CPEIHEM KUHETUYECKOW HSHEPrueil MOoCTYyNaTeIbHOTO
TEIUIOBOTO JIBU)KEHUS MOJIEKYJ MIEAJIBHOTO Tra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOM TEOPHH UAEAIBHOTO ra3a).

CBs3b  abCONIOTHOW TeMIepaTypbl TEPMOAMHAMHUYECKOM CHCTEMBI CO CpeIHel
KMHETUYECKOM dHEPruel MOCTYNaTeIbHOIO TEIUIOBOTO ABHYKEHUS €€ YaCTHLI.

TexHuueckne ycTpoWCTBA M TEXHOJOIMUYECKHE IIPOLIECCHl: TEpMOMETp, Oapomerp,
IIOJIy4€HUE HAHOMATEPHUAJIOB.

emoncmpayuu.

Mopnenu IBUKEHUS 4acTUll BEIECTBA.

Mojens OpOyHOBCKOTO JIBUXKEHUS.

Buneoposuk ¢ 3amuchbio peaqbHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddy3us xunkocreil.

Mopgpens onbita [lITepHa.

[IputsxkeHne MOJIEKyII.

Mogenu KpUCTAIIINYECKUX PELIETOK.

Habnronenue u nccieoBaHue H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

HccnenoBanue mporecca YCTaHOBJEHHS TEIJIOBOTO PaBHOBECHS MpPH TEIIOOOMEHe
MEXKy TOpsYel U XOJIOAHON BOJOH.

W3yueHne u30TEepMUUECKOro mpoliecca (PEeKOMEHJIO0BAHO MCIIOJIB30BaHUE IHU(PPOBOI
nabopaTopun).

N3yuenue n30X0pHOro Inporecca.

N3yuenne nzobapHoro npouecca.



[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmogunamuueckas  (TJ[)  cucrema.  3agaHue  BHEWIHUX  YCIOBUM  Ais
TEPMOAVMHAMUYECKOM  CcuUCTeMbl. BHemHue W  BHyTpeHHHMe napamerpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHMsI BEIMUUH, ONHCHIBAIOIIMX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe HaydaJio TCPMOJUHAMHKHU. CaMOHpOIfBBOHBHaﬂ peirakcanusa
TCpMO[[HHaMI/I‘ICCKOﬁ CHUCTCMBI K TCIIJIOBOMY PaBHOBECHIO.
Mogene uacaIbHOIO Taza B TCPMOJAUHAMHUKE — CHCTCMaA ypaBHeHHﬁI YpPaBHCHHEC

MenneneeBa—Knanelipona ¥ BbIpaKE€HUE JUIsI BHYTPEHHEH SHEPrUU. YCIOBHS NPUMEHUMOCTH
9TOM MOJENM: HHU3Kasg KOHILIEHTpAIlMsi YacTHll, BBICOKHME Temreparypbl. Beipaxxenue mms
BHYTpPEHHEH HEPTUU 0JJHOATOMHOTO H/I€aIbHOIO rasa.

KBa3ucratuueckue u HeCTaTUUECKUE POIIECCHI.

DOneMeHTapHas padoTa B TepMoauHaMuKke. Beraucienue paboTel 1o rpaduky mpoiecca
Ha pV-auarpamme.

Temonepenaua kak cnoco® H3MEHEHUS BHYTPEHHEM SHEPrUM TEpPMOJMHAMHYECKOMN
cucTteMbl 6e3 coBepieHns paboThl. KoHBEKIMS, TEMIONPOBOJHOCTD, U3Iy4YEHHUE.

KonundectBo TemnoThl. TemmoéMKOCTh Tena. YIenbHass M MOJISIpHAas TEMI0EMKOCTH
BElIECTBA. YpaBHeHHE Maiiepa. YaenbHas TeIUIOTa CropaHus ToIuiuBa. Pacuér konmdecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquadbaTHOM MpoIiecce.

[lepBrIii 3akoH TepMoauHAMUKU. BHyTpeHHss1 sHeprus. KonudecTBo TemioTsl U paboTta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOIUHAMUYECKOM CUCTEMBI.

BTopoili 3akoH TEpMOJAMHAMHUKK [JII PABHOBECHBIX MPOIIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOJUT €IUHCTBEHHAasl ajauadara.
AOcoJroTHas TeMIiepaTypa.

BTtopoii 3ak0H TepMOAMHAMUKH JUIsl HEPAaBHOBECHBIX MPOLECCOB: HEBO3MOXKHO IEepeaTh
TEIUIOTY OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysmyc).
HeobpaTumocTh TpUpoIHBIX TIPOLIECCOB.

[Tpuniumne! gerictBus TermtoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIT. [{ukn Kapno.

DKOJIOTMYECKHUE aCIEKThI UCIIOJIb30BAHMS TEIUIOBBIX JABUTareliel. TemnoBoe 3arps3HeHue
OKPYXaoILlEel Cpebl.

TexHnueckre ycTpoiCTBa U TEXHOJOTHMUYECKHE MPOLECChl: XOJIOIUIbHUK, KOHIULIUOHED,
IU3eNbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, MOJyYEHHE CBEPXHU3KHUX
TeMneparyp, YTHIM3aLMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHHEM TEILUIOBOTO HACOCA,
yTUIU3alus OMOOPTraHUYECKOTO TOTLTUBA AJISl BRIPAOOTKH «TETIOBOM» M 3JICKTPOIHEPTHH.

Hemoncmpauuu.

N3menenue temmnepatypsl pH ainadaTHYeCcKOM PacIIMpPEHUH.

Bo3gymHoe oruuso.

CpaBHEHME YIENbHBIX TEIUIOEMKOCTEN BELIECTB.

CriocoObl UI3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHbie MOI€IM TETIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

N3mepenue yaenbHoM TeII0OEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3yuenne B3aMMOCBSI3U SHEPTUH MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEPaTypbl
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoowi.
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[MapooOpazoBanue ¥ KOHJCHcanus. lVcnmapeHue ¥ KHUICHHWE. YAeidbHas TerioTa
napooOpa3oBaHUsL.

Haceiiennsie 1 HeHachllleHHbIE Mapbl. KadyecTBeHHAass 3aBUCMMOCTH IUIOTHOCTH U
JIABJICHHs HACBILIEHHOI'O Mapa OT TEMIEPATyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUIICHUS OT JIABJICHUS B KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Tteno. Kpucraiummueckue u aMopduble Tena. AHHU30TPOIUS CBONCTB
KpuctayyioB. [lnaBiaeHue u kpucraumsanus. Y JesbHas TeruioTa niaasieHus. Cyoaumarus.

Hedopmaruu tBEpIOro Tena. Pactsokenue u oxartue. Capur. Moayns FOwra. Tlpenen
yapyrux aegopmaruii.

TennoBoe pacumpeHue KuIKoCTe! U TBEPIBIX Tell, 00bEMHOE U JIMHEIHOE paclIupEeHueE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWW YAaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha KaYECTBEHHOM ypPOBHE).

[IpeoOpa3oBanue sHEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

[ToBepxHocTHOE HaTsKeHHE. KOadUIIMEHT MOBEpXHOCTHOTO HaTshKeHUs. KanumispHbie
siBIIeHUs. J[aBieHre Mo MCKPUBIEHHON MOBEPXHOCTHIO kuakocti. opmymna Jlammaca.

Texnuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JKUJAKHE KpPUCTAJJIBL,
COBPEMEHHBIE MaTEPUAIBL.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepeHune cuibl MOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMM TNIEHKAMMU.

CmaunBanue.

Kanunnspaele siBneHust.

Moeny HEHEIOTOHOBCKOM JKUIIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHuUs U IUIABJICHUS KPUCTAJNIMYECKOTO BEILIECTBA.

Buapr nedopmariuii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IIABJICHUS JIbJA.

N3yuenue cBOWCTB HACBIIEHHBIX M1apPOB.

N3mepenue abCoNMIOTHOMN BIaKHOCTU BO3yXa U OIICHKA MAacChl TapOB B IOMELICHHH.

N3mepenue kodpduiirienTa moBEpXHOCTHOTO HATKEHUSI.

N3mepenue moayna FOnra.

UccnenoBanue 3aBUCHUMOCTH JedopMaliuu pe3nHOBOrO oOpas3la OT MPUIIOKEHHOW K
HEMY CHJIBI.

Pa3nen 4. DiekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3aiys Tea U €€ MPOsIBICHUS. DIEKTpUUYECKUi 3apsia. [[Ba Buaa 3MeKTpUUYECKUX
3apsaoB. [IpOBOJHMKM, IUAJIEKTPUKH M TOJYHNPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUI
3aps/l. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

B3aumoneiictue 3apsinoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBue Ha IEKTPUUECKUE 3apsi/bl.

Hanpsoxénnocts 3nekTpudeckoro mois. I[IpoOubiilt 3apsna. JIuHuM HanpspkEHHOCTH
EKTpUYECKOro nojist. OJHOPOIHOE IIEKTPUUECKOE TOJIE.
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[ToTeHIMaNBHOCTD 3JIEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHLMATIOB M HAIpPSDKEHUE.
[lotenumanpHass  SHeprus  3apsga B AJIEKTPOCTATUYECKOM  TIOJIE. ITorenuuman
IEKTPOCTaTUYECKOTO TOJisl. CBsA3b HANpPsDKEHHOCTH IOJII M Pa3HOCTH IMOTEHIMAJIOB IS
JIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOT0, TaK U HEOJHOPOIHOTO).

[IpuHIMI cynepno3uuy 3IEKTPUUECKUX MOJIEH.

[Tone touewnoro 3apsina. Ilose paBHOMepHO 3apspkeHHOU cdepsl. [lose paBHOMEpHO
3apshHkeHHOTO 1o 00BEMy miapa. [lose paBHOMEpPHO 3apsHKEHHONW OECKOHEYHOW IUIOCKOCTH.
KapruHbl 1uHUN HANPSHDKEHHOCTH 3TUX MOJIEN M SKBUIIOTEHIIMAIBHBIX [IOBEPXHOCTEM.

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

JIMdIeKTpUKH B AJIEKTpOCTaTUYECKOM mose. JluanekTpuyeckas HPOHULAEMOCTh
BEILIECTBA.

Konpencarop.  DnekTpo€MKOCTh  KOHJEHCATOpa.  ODJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATopa.

[TapamnensHOoe  coenuHeHue  KOHAeHcartopoB. IlocienoBarenpHOE — COEIMHEHHME
KOHJIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCaTopa.

JIBr>KeHre 3apsKEHHON YaCTUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

Texnuyeckue ycTpoHCTBa M TEXHOJIOTMUYECKHE IMPOLIECCHI: 3JEKTPOCKOI, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE 3JIEKTPOIpruOoOpoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

emoncmpayuu.

VYeTpoiCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

DNEeKTpUUYECKOE MOoJIe 3apsHKEHHBIX IAPHKOB.

DIEKTpUYECKOE IT0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKY B 3INEKTPUUECKOM MOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpoiCcTBO M ACHCTBHE KOHJEHCATOPA MOCTOSHHOW M EPEMEHHOU EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOAAu IUIACTHH,
pacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MMEeKTPUUECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOopa.

3apszka 1 pa3psika KOHIAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEL.

Habmonenue npeBpamieHus: JHEpruu 3apsbKeHHOT0 KOHIEHCATOpa B SHEPTHUIO U3ITyUEHUS
CBETOMO/1a.

N3yuenue npoTekaHus TOKa B LIETIH, COAEpPHKALIEH KOHACHCATOP.

Pacmipenennienne pa3HOCTH MOTEHUUANOB (HANPSOKEHHS) TMPH  IOCIEI0BATEILHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psaa KOHACHCATOPA YEpE3 PE3UCTOP.

Tema 2. Ilocmosannwlit 3.1eKmpuydeckKuii mox.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcinoBusl  CyIIECTBOBAHMSI IOCTOSHHOIO JJIEKTPUUYECKOTO ToKa. VCTOYHMKM TOKa.
Hanpsioxenne U u D/1C &.

3akoH OMa Juid ydacTKa [enu.

ONEKTPUUYECKOE  CONPOTUBIEHHE.  3aBUCUMOCTH  CONPOTHBIIEHHS  OJHOPOIHOIO
IIPOBOJHHMKA OT €ro JUIMHBI U IUIOLUIAJAM IIONEPEYHOTO CEYEHHs. Y IENbHOE CONPOTHBIICHHE
BEIIECTBA.

IlocnenoBarenpHOE, NapajuIENbHOE, CMELIAHHOE COEIUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.
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Pabota snexrpuueckoro Toka. 3akon Jxoyas—Jlenma.

MOIIIHOCTB 3IEKTPUUYECKOTO TOKA. TemioBasi MOIIHOCTD, BbIJIENIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJICHHUE MCTOYHUKA TOKa. 3akoH Owma Jyisi MOJHOM
(3aMKHYTOM) AyIeKTpUUECKOM 1enu. MOIHOCTh UCTOYHHMKA ToKa. KopoTkoe 3aMbIKaHHE.

Konpaencarop B 1ienu NOCTOSTHHOTO TOKa.

TexHuueckre yCTpOHCTBa U TEXHOJIOTMYECKUE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSOKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HANpPsOKEHUS IS PE3UCTOpa, JIaMIIbl
HaKaJUBaHUS U CBETOIUO/A.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIIEHUS NIPU IOCTOSHHOM
HaIPsHKEHUU.

[Ipsimoe usmepenne DJIC. KopoTkoe 3aMbIkaHUE TajJbBaHUYECKOTO 3JEMEHTA M OLIEHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH NOTEHLIMATIOB MEX Ay MOJIIOCAMU HCTOYHUKA TOKA OT CHJIbI TOKa
B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomesl, npaxmuxKym.

HccnenoBanue cMemaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUTS JIaMITbl HAKaIUBaHHUSL.

VYBenuueHue mpejaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3zmepenne D/1C u BHYTpEHHETO COMMPOTUBIICHHUS UICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctn IJIC raabBaHUYECKOTO »JJIEMEHTAa OT BpPEMEHHU IpH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pasHOCTH MOTEHLMAIOB MEXIY MOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B LICTIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOI MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOIUMOCTH
TBEPABIX ~ METAJIOB.  3aBUCUMOCTb  CONPOTHUBIIGHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXIpoBOIUMOCTb.

DNeKTpUYEeCKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W MPHUMECHas MPOBOJUMOCTh IOJIYIPOBOJIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUUYECKAS] TUCCOLMALUSA. DIEKTPOJIN3.
3akonsl Dapajnes A AIAEKTPOIIN3a.

Onektpuyeckuii TOK B razax. CaMOCTOSTENbHBIA U HECAaMOCTOSTENbHBIA pa3ps.
Paznuunble TUIIBI camocTosATENRHOTO pa3psaa. Monnus. [lna3ma.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHHE: Ta30pa3psiiHbIEe JIAMIIbI,
AJIEKTPOHHO-JTyYeBasi TpyOKa, MOJYHNPOBOJHUKOBBIE MPUOOPHI: THOM, TPAH3UCTOP, (OTOIMOL,
CBETO/IMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBHIMJIABKA AaIOMHUHHUSA, OJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanest.
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HckpoBoii pa3psa ¥ IpOBOJUMOCTb BO3yXa.

CpaBHEeHUE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS POBOIUMOCTD JHOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmonenue anexTponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

Du3uyecKHil MPAKTUKYM.

CriocoObl  m3MepeHHs (U3MYECKHX BEJIMYMH C HCIOJB30BAaHMEM AaHAJOTOBBIX H
IU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOIOTHBIE U
OTHOCHUTEJIbHbIE  TOTPEIIHOCTH  M3MEpEeHUH  (u3nyeckux BeauuuH. OleHKa TIpaHuI]
ITOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAHUM 3aBUCUMOCTEH (DU3MUYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTe3 (BbIOOP M3 padOT, OMUCAHHBIX B TEMaTHUECKUX
paznenax «Y4YeHH4YEeCKUH HKCIIEPUMEHT, Ja00paToOpHbIe PabOThI, MPAKTUKYM)).

MexnpeameTrHble CBSI3HU.

N3yuenue kypca ¢pusuku yriayonéHHoro yposHs B 10 kitacce ocymecTBisieTcs ¢ y4€ToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA, C6A3AHHDBLE C UZYYEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHbIE
npuOopHI, ¢ poBast J1adopaToPHs.

Mamemamuka: peuieHne cuCTeMbl ypaBHeHWU. JluHeitHas QyHKuus, mapadoina,
runep6oia, ux rpaduku u cBoiictsa. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpPHI M MX NPOEKIMU Ha OCHU
KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozusa: mexanndyeckoe IBWKECHHUE B )KUBOH mpupoe, auddy3us, 0cMOC, TEI000MeH
JKUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXKArolled  Cpelbl,  yTWInW3auus
OMOOPraHNYECKOTr0 TOILIMBA JJISI BBIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HAaTsKEHHUE U KallWUIPHBIE SIBICHUS B IPUPOJE, IEKTPUUECKUE SABICHUS B KUBOM NPUPOJIE.

Xumua: NMCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJy4YeHUEe HAHOMATEPUAJIOB, TEIUIOBbIE CBOMCTBA TBEPBIX TEJ, KUAKOCTEN U
ra3oB, JKUJIKHE KPHUCTAJUIbL, JJIEKTPUYECKUE CBOWCTBA METAUIOB, 3JIEKTPOJUTUYECKAS
JUCCOLMALMs, TAJIbBAaHUKA, HJIIEKTPOHHASE MUKPOCKOTIHSI.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JIBUKEHUI C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro
U OKUJKOTO TPEHHsT B TEXHHUKE, CTaTHUYECKUE KOHCTPYKIUHU (KPOHIUTEHH, peméTyaTsie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKHU B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), JIBUTATelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIIHHUK,
KOHJUIIMOHEP, TEXHOJOTUU TIOJIyYE€HUS COBPEMEHHBIX MAaTEpHUajoB, B TOM  YHUCIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONIPUOOPOB, Ta30pa3PsAAHBIE JAMIIBI, HOIYIPOBOIHUKOBBIE TPHOOPHI, TaTbBAHUKA.
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11 KIIACC

Pa3nen 4. DiiekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneicTBue MOCTOSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarHutHOE€ mOJIE.
Bexrop marauTHOM MHAYKUMK. [IprHIMI Cyliepno3uIMy MarHUTHBIX II0JIeH. JIMHUKM MarHUTHOM
WHJTYKITUH.

MarnuTtHoe Mmojie MPOBOJAHUKA C TOKOM (TIPSIMOTO NMPOBOJHHKA, KATYIIKH M KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amniepa, e€ HarpaBJIeHUE U MOYJIb.

Cuna Jlopenia, e€ HampaBlieHME W MOIYJb. J[BIKeHHE 3apsyKEHHOM YacTUIIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenua.

MarnuTHoe noJie B Bemectse. PeppoMarHeTHKY, apa- U JuaMarHeTUKH.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMUECKHE IMPOIECChl: MPUMEHEHHUE TMOCTOSHHBIX
MAarHuTOB, JJICKTPOMArHUTOB, TECTEP-MYIbTUMETpP, OJJICKTPOJBUTATENh SKOOH, yCKOpUTEIH
AJIEeMEHTapHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN MHAYKIUM MarHUTHOTO IIOJIS IOJIOCOBOTO M IOJKOBOOOpPA3HOTO
MMOCTOSTHHBIX MarHUTOB.

Kaptuna nwHWI MarHUTHOW WHAYKIMHM TIOJSl JUIMHHOTO TMPSMOTO TIPOBOJHUKA |
3aMKHYTOTO KOJIBIIEBOTO MTPOBOTHUKA, KATYIITKA C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

Habmionenue ABM>KeHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHuum  geHCTBHUS — SIEKTPOUBMEPUTEIBLHOTO  TPHOOpPa  MArHUTOAIEKTPHYECKOM
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue AeiicTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cubsl Amrepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMY HAa OCHOBE U3MEPEHMS CHIIbI AMIiepa.

Tema 5. DnekmpomacHumHas UHOYKYUAL.

SIBrieHne 3neKTpOMarHUTHOM MHAYKIMHU. [loTOk BekTopa MarHuTHOW MHAYKUuUH. DJC
WHIYKIUU. 3aKOH 3jeKkTpomMarHuTHOW uHaykuuu Dapanes. BuxpeBoe siekTpuueckoe MoJIe.
Toku dyko.

O/J1C uHAYKIMH B TPOBOJHUKE, IBUKYILEMCS B OJIHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHoCcTh. Karymka HWHOYKTMBHOCTH B LENHM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHnueckre yCTpOMCTBA UM TEXHOJOTMYECKHE TMPOLIECChl: HMHAYKIMOHHAsA TIeYb,
COJICHOU/I, 3alIUTa OT IEKTPU3ALNU TE IPU IBUKEHUH B MAarHUTHOM T10JI€ 3€MJIH.

emoncmpayuu.

Habmtonenue sBiIeHMs 3J€KTPOMArHUTHOW MHYKITHH.

UccnenoBanue 3aBucumoctt IJIC MHAYKIUMU OT CKOPOCTH HM3MEHEHHS] MarHUTHOTO
MOTOKA.

IIpasuiio Jlenna.
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[Tagenne MarauTa B aMOMUHUEBOH (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIIUH.

Uccnenoanue 3aBucumocty I/1C caMOMHAYKIIMUA OT CKOPOCTH U3MEHEHHS CUJIbI TOKA B
LIETIH.

Yuenuueckuii skcnepumenm, nadopamopusvie padomot, nPAKMUKyM.

UccnenoBanue siBIICHUS 3IEKTPOMArHUTHOM WHIYKITHH.

Ornpenenenre UHIYKIIMA BUXPEBOTO MarHUTHOTO TIOJIA.

UccnenoBanue siBIeHNs CAaMOUHTYKITUH.

COopka MoeNu IEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi U BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBoOO1HbIE KOJI€OaHMUS.

lapmonnueckne  kosiebanusa. KunemaTmueckoe ¥ JUHAMHYECKOE  OIMCAHUE.
DHepreTUYecKoe ONHUCaHWe (3aKOH  COXPaHEHHs  MEXaHW4ecKoW sHepruu). BrsiBox
TUHAMUAYECKOTO  OINMHUCAHMS TAapMOHUYECKUX KOJeOaHW M3 WX DHEPreTHYECKOTO U
KHHEMATUYECKOTO OTTUCAHUSI.

Ammunryna u ¢asza konedanuid. CBA3b aMIUIMTYAbI KOJEOAHUNW MCXOJHON BETUYMHBI C
aMIUIUTYy1aMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHS.

Ileppoq wm dacrota konebanmit. Ilepwon  Mambix  CBOOOIHBIX — KOJEOAHMIA
MareMaTtndeckoro mastHuka. [leproa cBoOOOAHBIX KOJIE€OAHU MPYKUHHOTO MAasITHUKA.

[Tonsatne o 3aryxaromux KoJieOaHUsX. BreiHyKIeHHbIe KosiebaHus. Pe3onanc.
Pe3onancHas kpuBas. BinusiHue 3aTyxanusi Ha BUJ pe30HAHCHOM KPUBOW. ABTOKOJIEOaHMS.

TexHudeckne yCTpOWUCTBA M TEXHOJOTWYECKHUE TPOIECCHI: METPOHOM, YacChl, KayelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0i1e0aTeIbHOTO ABMKEHUS.

Habnonenue He3aBUCHMOCTH MEpHOJia MaJIbIX KOJICOAHUN I'py3a HA HUTU OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxaronux Koje0aHuH U 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX KOJICOaHM I
OT COMPOTHUBIICHUSI.

UccnenoBanue konebaHuii rpy3a Ha MacCHUBHOM MpYXHHE C LENbi0 (OPMUPOBAHUS
MpeICTaBIeHU 00 UeabHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NpHU KoJIeOaHHUIX Ipy3a Ha MPYyKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHU.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHU HUTSHOTO U MPY)KHHHOTO MasiTHUKOB.

N3ydeHue 3aKOHOB ABUKEHUS TeJa B X0JI¢ KOJIeOaHHI Ha yIIPYroM MOJABECE.

N3ydeHue NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTUH B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBanue BBIHYKJICHHBIX KOJCOAHU.

Tema 2. dnekmpomaznumnsle Ko1edanus.

Konebarenbubiit koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HICATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsaja KOHAEHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIeOaTeTbHOM KOHTYpE.

3aKOH COXpaHEeHUsI SHEPTUU B UI€aTbHOM KOJebaTeIbHOM KOHTYpE.

3aryxariue JJIeKTpOMarHuTHble KojeOaHus. BbIHYXJEeHHbIE SIEKTPOMAarHUTHbBIC
KoJeOaHusl.
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IlepemenHbIli TOK. MOIIIHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYJIHOE M JEHCTBYIOLIEE
3HA4YEeHHE CHJIbI TOKA U HAIIPSDKEHUS MPU PA3TUYHON (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT
BpEMEHMU.

CuHyconabHbII IepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIIKa MHAYKTUBHOCTH
B LIETIM CHHYCOUAAJIBHOIO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsHKEHUH.

Wneanbubrii Tpancopmarop. IIponsBoacTBo, nepenada U nmoTpedIeHne IEKTPUYECKON
SHEpPruM.

DKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE MEKTpOo3HEepruu. KynpTypa HCIOIb30BaHUS
AJIEKTPO3HEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIIEKTPUYECKHM 3BOHOK,
reHEepaTop NEPEMEHHOTIO TOKA, IMHUU IEKTpoIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHhIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOAHNUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuorpaMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Mogenb 31eKTpOMarHuTHOTO FeHepaTopa.

BoinykeHHbIE CHHYCOMIaIbHbIE KOJIeOaHusI.

Pesucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc mpu nocienoBaTeNbHOM COEIMHEHUU PE3UCTOPa, KaTYIIKW WHIYKTUBHOCTU U
KOH/JIEHCATopa.

YcTpoicTBO M MPUHIIMIT AeMCTBUS TpaHChopMaTopa.

Mogenb TMHAN NEKTPOIIepeaadH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.

N3yuenune tpanchopmatopa.

HccenenoBanue nepeMeHHOrO TOKa 4epe3 MOCIEI0BATEIbHO COCINHEHHBIE KOHIECHCATOP,
KaTyLIKYy ¥ PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbLE 80JIHBL.

MexaHn4yeckue BOJHBI, YCIOBUSL MX pacnpocTpaHeHus. llomepednble M IponoJbHBIE
BoJHBL. Ilepnoa, ckopocTs pacnpocTpaHeHus U JUIMHA BOJIHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpa)keHHe, IIPeIoMIIeHUE, UHTepPEePEHIIMS U TU(DPAKLIUS.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHUE OKPYKAIOILEH CPEIBI.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBHUS W3JIyYEHUs IEKTPOMATHUTHBIX BOJIH. B3anMHas
OpHEHTALMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  2JEKTPOMAarHUTHBIX BOJH: OTPAXCHHE, IPEIOMIICHHE, IOJIAPU3ALINS,
uHTephepeHus 1 qudpaKims.

[IIkana 2MEeKTPOMarHUTHLIX BOJIH. [IpMMEHEHNE 2JEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguOCB3U U TeNeBUACHU. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIb.

TexHudeckne yCTpONCTBA M IPAKTHYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paguMonpuEéMHHUK, TeJIeBM30p, aHTeHHa, TenedoH, CBY-meus, ynbpTpa3ByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

emoncmpayuu.

OO6pa3oBaHue 1 paclpoCTpaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUI.
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Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.

Habmonenue natepdepeHnnn u AuGpaKkiiui MEXaHHIECKUX BOJIH.

AxycTHUECKHUI pEe30HaHC.

CaoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBsI3M T'POMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYJOW M YacTOTOMH
KOJICOaHH.

HccnenoBanne CBOWMCTB  3JIEGKTPOMAarHUTHBIX  BOJIH:  OTPAXKEHHUE, IPEJIOMIICHHE,
noJisipu3anus, tuppakuus, HHTepQepeHIuns.

O6napyxeHue nH}ppakpacHOTro U yIbTPadruOIECTOBOTO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnipocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHelHOE pacnpoCTpaHEeHUE CBETa B OJHOPOAHOU cpexae. Jlyd cBera. TodeuHslid
HMCTOYHHK CBETA.

Otpaxxenue cBera. 3akoHbl OTpaxkeHHs cBera. [locTpoeHne n3o0pakeHUM B IIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomyienne cBeTa. 3aKOHBI TIpPEIOMJICHHS CBeTa. AOCONIOTHBIA TTOKa3aTelb
npenomieHusi. OTHOCUTENbHBIM MOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jile MOHOXPOMAaTHYECKOIO CBETa 4epe3 TpaHully pasfelna
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B npusme. Jucnepcus csera. CioxHbIi cocTtaB Oenoro cseta. LIBer.

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

Coluparoriiue U paccemBaromue JaUH3bI. ToHkas nuH3a. DoOKycHOE paccTOsSHHE H
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUIecKoit
JIUH3BI OT €€ TeOMETPUHN U OTHOCUTEIBHOTO TIOKa3aTessl MPeTOMIICHUSI.

dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xoa myda, MPOMIEIIEro JIMH3Y MO MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU
ocu. Iloctpoenne M300paKeHU TOYKM M OTpE3Ka MPSIMONM B COOMPAIOIIUX M PACCEHBAIOIINX
JIMH3aX U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonmnoBas ontuka. HaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBHS
HAOMIOJICHUS MAaKCUMYMOB M MUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JBYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. JudpakuumoHHas pemérka. YcloBue HaOMIOAEHUS TIJIABHBIX
MaKCHUMYMOB TIpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa HA AU(PPAKIUOHHYIO PELIETKY.

[Tonsipuzanus cBera.

Texnuyeckne yCTpPOWCTBA U TEXHOJOTMYECKHWE MPOLECCHl: OYKH, IyNa, MEPUCKOIL,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN amnmapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

emoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETA.

Habntonenue nomHoro BHYTpEeHHEro oTpaxkeHus. MoJienb cBeTOBOAA.

HccnegoBanue xoja CBETOBBIX IMYYKOB Yepe3 IUIOCKONAPAIUIEIbHYIO IUIACTUHY H
MIPU3MY.

HccnenoBanue cBOWCTB M300paKeHUI B JTMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Habmonenue nunaTepdepeHmun cera.
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Habnronenue nBeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

N3yuenne qudpakiimOHHON PEIIETKH.

Habnronenue nuppakiinoOHHOTO CIIEKTpA.

Habmonenue nucnepcun cBera.

Habmronenue nonsipusanuu cBera.

[IpumeHeHue noysipouI0B s U3yUEHHS] MEXaHUUECKUX HalpsyKEeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKmuxKym.

N3mepenue nokaszaTesis IpeJoOMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BEILECTBA (Ha MPUMEpE KUAKUX
JIUH3).

N3mepenune GoKyCHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300paxxeHus B cCUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BL.

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHNN 1 NOIspU3aIii CBETA.

N3ydenue nonsipuzanuu cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3ydenue nntepepeHIuy J1a3epHOTo U3TYUYECHUS Ha ABYX LIESX.

Ha6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nupakiimOHHOTO CIIEKTpA.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3MTy4eHUs] CBETOIMO/1a TPU MOMOUIH TU(PAKIIUOHHON PEIIETKH.

Pa3nen 6. OcHOBBI crIeMAILHON TEOPUH OTHOCUTEJIBLHOCTH.

['panuubpl NpUMEHUMOCTH KJIaCCMYECKOW MexaHuKH. [locTynaTel crernuaibHONM Teopuu
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  wHTepBal.  IIpeoOpasoBanus Jlopenma. VYcioBue
MPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH M COKpallleHHe
JUTAHBI.

DHEPrus ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIIbl. DHEPrus MOKOSL.

Texuuueckne ycTpOWCTBa U TEXHOJIOTMYECKUE MPOIECCHI: CIHYTHUKOBBIE MPUEMHUKU,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHUYeCcKui IKCIIePUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PEISATUBUCTCKUX 4yacTHIl (Mo (oTorpadusM TpeKoB
3apsSHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynaphno-601n0860ii oyanusm.

PaBHOBecHOE TemIOBOE H3IydeHUE (M3IydeHHe aOCONIOTHO 4YEPHOTO Tena). 3aKOoH
cMetenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPTUS U UMITYIILC (POTOHA.

®oroaddext. OnbiTol A. I'. CroneroBa. 3akonsl poTodrddexra. YpaBHeHne DUHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJICHHWE CBETa Ha aOCOJIIOTHO MOTJIOMIAIOUIYI0 U
a0COJIIOTHO OoTpaskarollyto nmoepxHocts). OnbiThl I1. H. JIebenena.

BoiHoBBIE cBoMicTBa yactull. Bomnnsl ne bpoia. [Inuna BoiaHel e bpoiuid u pasMepsl
oOnacT  JOKamM3alUM  JABIKyHIledcsa vacTuipbl.  KopmycKymnsipHO-BOJHOBOM — Jyallu3M.
Judpaxiyst 371eKTPOHOB Ha KpUCTAJLIAX.

Cnemuduka wu3mepeHuit B Mukpomupe. COOTHOIIEHHS — HEOINpeneNEHHOCTEH
I'eiizendepra.
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TexHuueckre yCcTpOHCTBa M TEXHOJOTMYECKHE MPOIIECCHI: CIIEKTPOMETP, (HOTOIEMEHT,
($hoTOIATUMK, TYHHEIHHBIA MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOIUOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Counneunas 6artapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue potopesucropa.

N3mepenue nocrosHuo# [T1anka Ha ocHOBe uccienoBanus Gortorddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YePEe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. @uzuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [lnanerapuas moaens atoma Pesepdopra.

[loctynarel bopa. M3nydyenue u normnouieHne (GOTOHOB MpHU MEPEX0Je aroMa C OJHOrO
YPOBHS DHEPTUHU HA APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPTUH aTOMa BOAOPOA.

CrioHTaHHOE M BBIHYXKJCHHOE U3NydeHue ceera. Jlasep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHl: CIEKTPaIbHbIA aHAIU3
(criekTpocKkoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.

emoncmpayuu.

Mogens ombiTa Pezepdopaa.

HaGnronenne nuHEHYaThIX CIIEKTPOB.

YCTpoHCTBO U ACHCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHIL.

Onpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadopamopusie padomut, RPAKmMuUKym.

HaGmronenue nuHeHyaToro crekTpa.

HccnenoBanue criekTpa pa3peKeHHOT0 aTOMapHOTO BOJIOPO/Ja U U3MEPEHUE MOCTOSTHHOMN
PunGepra.

Tema 3. Duzuka amomHo20 A0pa u I1EMEeHMAPHLIX YACMUY,.

Hyxnonnas monens sigpa ['elizenOepra—lBanenko. 3apsn sapa. MaccoBoe 4uciio sapa.
N3oTtomsl.

PannoakruBHOCTH. Anb(a-pacnaz. DICKTPOHHBIN U MO3UTPOHHBINA OeTa-pacmas. ["'amma-
W3JIy4YCHHE.

3aKoH pPaJMOAKTUBHOIO pacnajga. PaguoakTuBHble u30TONbl B Ipupoge. CBolicTBa
MOHU3HUPYIOLIETO U3JIydeHMs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3mbl. EcTecTBEeHHbIN
¢don m3nyuenus. Jlozumerpusi.

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

SAnepusle peakuuu. Jlenenue u cuHTe3 sgep. Saepueie peakTophl. [IpoGrmemsr
VIOPABIISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aCHEKThl pPAa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Mertoapl perucTpaluuy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHLI.

@dyH1aMeHTallbHbIE B3auMOJeicTBUA. bapuonbl, Me30HBI U JenToHsl. [IpeacraBienue o
CrannapTHoil Mosienu. KBapK-rit0oHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mMojenu. TEémMHas Matepus U TEMHas DHEPIUSL.

EnuncTBO (hrznueckoit KapTUHBI MHpa.

TexHnueckre ycTpoMCTBa M TEXHOJIOTMUECKHE MPOLECCH: T03UMETP, Kamepa BumibcoHa,
SJIEPHBIA  peaKkTop, TEPMOSIEPHBI peakTop, aTromMHas OoM0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.
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Yuenuueckuit sxkcnepumenm, nadopamopusvie padomot, nPAKMUKyMm.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOTpadusm).

HccnenoBanue paauoakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM JO3UMETPA.

N3ydenue moromieHus: 6eTa-4acTUll ATFOMUHHEM.

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKH.

Oranbl  pa3BUTHS acTpoHOMHH. [IpUKIamHOE ©  MHPOBO33PCHUECKOE 3HAYCHHE
actpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (HM3UKK Ui OOBSICHCHHS TPUPOIBI KOCMHUYECKUX
0OBEKTOB.

MeTobl  acTpOHOMHUYECKHX UcclieoBaHuii. COBPEMEHHBIC ONTHYECKUE TEIICCKOIIBI,
PaIMOTENIECKOIIBI, BHEATMOC(EPHAS ACTPOHOMUSL.

Bun 3Bé31H0r0 HeOa. Co3Besnus, sipKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JIBUKEHUE.

Conneynas cuctema.

Comnnre. ConHeunast akTuBHOCTh. Mictounuk sHeprun CostHITa U 3BE3]T.

3BE3MBI, WX OCHOBHBIC XapaKTePUCTUKH. JlumarpamMma «CIEKTpPaJIbHBIH KJlacC —
CBETUMOCTEY. 3BE3/IBI TJIABHOH MMOCIICIOBATEIILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY IS
3BE3]] TJIABHOM  TOCJIENOBATeILHOCTH. BHyTpeHHee cTpoenue 3BE3M. CoBpeMeHHBIC
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH ¥ 3BOTIOIMK COJTHIIA U 3BE3]]. DTAITbl )KU3HH 3BE3].

Mrneunsiii Ilyte — nHama ['amaktuka. [lTonoxxenue n nBmwxeHue ComnHua B ['amakTuke.
Tune! raakTuk. PaguoramakTuky v kBa3apel. YEpHBIE IBIPHI B s/IpaxX TajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. PaszOeranue ramakrtuk. Teopus
Bonbiroro B3peiBa. PenmkToBoe M3mydeHHE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenusn.

Hab6mionenuss 3BE€3aHOrO0 HeOa HEBOOPYKEHHBIM  TIJIa30M C  HCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUM JUIs ONpelesieHUus] TOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOro MoJiylapus U SpKue 3BE3/bI.

Ha6mronenus B reneckon JIyHbl, TUTaHET, TYMAHHOCTEH U 3BE3THBIX CKOTIICHUH.

DuU3N4YeCKNi MPAKTUKYM.

CriocoObl  u3MepeHus (PU3NYECKUX BEIMYMH C MCIOJIB30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTEINIbHBIE  TOTPEIIHOCTH  U3MEepeHud  ¢u3ndyeckux BenuuuH. OleHka TpaHHIl
MOTPEITHOCTEN.

[IpoBenenne KOCBEHHBIX U3MEPEHHI, HWCCIEIOBAaHUM 3aBUCUMOCTEH (QHU3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMMNOTe3 (BbIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKUi IKCIIEPUMEHT, JIabopaTopHbIe pabOThl, MPAKTUKYM).

O06o0maronee NOBTOPEHUeE.

O6o0menne © cucTeMaTH3alUsl COJEp)KaHUs  pa3fenoB Kypca «MexaHUKay,
«MounekynspHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoauHaMuKay, «KoneGaHus W BOJHBIY,
«OCHOBBI CIIEIMATBHOW TEOPUU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku M acTpOHOMHHM B JKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIbHOW U
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pojib W MecTOo (UMK W acCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHUpa, 3HAYCHHE ONHCATEIbHOW, CHCTEMaTU3UPYIOUIEH,
O0OBSCHUTENBHON U IPOTHOCTUYECKON (PYHKINN PU3NYECKON TEOPHH, poJib PU3NIECKON Teopuun
B (OpPMHUPOBAHUU TPEACTABICHUN O (QU3NUYECKON KapTHMHE MHpa, MeCTO (PU3NYECKOM KapTHHBI
MHpa B 00I1IeM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TPUPOJIE.
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Me:knpeaMeTHbIe CBSI3H.

Nzyuenne kypca ¢pusuku yriyoiaéunoro yposss B 11 kinacce ocymecTBisieTcs: ¢ y4éTom
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mestcnpeomemmnvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0006 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4dHbId (akt, rumore3a, Qu3uUecKkas BeIMYMHA, 3aKOH, TCOpHSs, HAOIIOJCHUE,
HKCTIEPUMEHT, MOJICTUPOBAHHE, MOJIETb, N3MEPEHHUE, MOTPEITHOCTH H3MEPEHHIA, H3MEPUTEIHLHBIE
npubopsl, nudpoBas adoparopusi.

Mamemamuka: penieHue CUCTEMBbl ypaBHeHHN. TpuroHoMmerprudyeckue GpyHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpel M HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIIO’KEHHE BEKTOPOB. [IpowW3BOIHBIC 3IIEMEHTApHBIX ()YHKIWH.
[Tpu3Haku mooOus TPEYTOIBHUKOB, OTIPEACTICHNE TUIOTIAAN TUIOCKUX (QHUTYp 1 00BEMa Tell.

Buonozua: snekrpuyeckue SBICHHUS B JXKUBOW TPHPOJE, KOeOaTelabHBIE IBIKECHHS B
KUBOW  TMPHPOJE,  OKOJOTMYECKHE  pPUCKH  TPH  TPOU3BOJCTBE  DJIEKTPOIHEPTHH,
AIIEKTPOMArHUTHOE 3arps3HEHHE OKpPYXKAIOIIeH Cpeabl, YAbTPa3BYKOBas JWAarHOCTHKA B
MEIUIIMHE, ONITUYECKUE SBJICHUS B )KUBOU MTPHUPO/IE.

Xumusn: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PENIETKH, CTIEKTPATbHBIN aHAIH3.

TI'eozpagpua: maruuTHbIe MONIOCA 3€MIIH, 3aJIe)KM MarHUTHBIX Py, POTOCHEMKA 3€MHOM
MMOBEPXHOCTH, cericMorpad.

Texnonozus: MIPpUMEHEHHE MOCTOSTHHBIX MarHMTOB, AIIEKTPOMAarHUTOB,
ANIEKTpoABHUTaTeNlb SIKOOHM, TEeHepaTop MEpPEeMEHHOTO TOKa, WHAYKIIMOHHAs TIe4b, JUHHUA
ANIEKTpoTiepeaay, dIeKTPOJABUTaTelb, pajap, PaJAuONPUEMHHK, TEIEBH30pP, aHTEHHA, Tele(OH,
CBY-neub, ynbTpa3ByKoBas AUArHOCTMKA B TEXHUKE, MPOCKIMOHHBIA ammapaT, BOJOKOHHAas
ONTHKA, COJIHEYHAs OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, SACpHAS SHEPTeTUKA U SKOJOTHYECKHE
aCIEeKThI €€ Pa3BUTHS.

21



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHS YydeOHOro mnpeamera «Dusnka» ITOIDKHBI OTPaXKaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPECHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSM  POCCHICKOrOo 0OIIecTsa,
pacimmpeHne XU3HEHHOTO OIBbITAa M OTBITa JESITEIHLHOCTH B IMPOLECCE PeaH3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON NESITEIHbHOCTH, B TOM YUCIIC B YACTH:

rPakAaHCKOr0 BOCIIUTAHMSA:

. cOpPMHUPOBAHHOCTh TPAKIAHCKOM Mo3uMLMK oOOyyaromerocss Kak akTHBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUIICKOr0O OOIIECTBa;

. MPUHATHE TPAJUIUOHHBIX OOIIEUEIOBEYECKUX T'YMAHUCTHUECKUX MU JEMOKPAaTUYECKHX
IIEHHOCTEH;

. TOTOBHOCTb BECTH COBMECTHYIO JESITEIBbHOCTh B MHTEpECAX Ipa)KIaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYINPaBJIEHUHU B 00pa30BaTebHON OpraHu3alluu;

J YMEHHE B3aMMOJEICTBOBAaTh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHM C UX
(GYHKIMSMHU ¥ Ha3HAUYEHUEM;

. TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKON JIEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUA:

. c(OpPMUPOBAHHOCTh POCCUMCKON I'pakTaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

J LIEHHOCTHOE OTHOLICHWE K TIOCYJapCTBCHHBIM CHMBOJIAM, AOCTHIKEHHUAM POCCHMCKHX

Y4E€HBIX B 00J1aCTH (PU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

. c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

J CIOCOOHOCTH OLIEHUBATh CUTYalLlMI0 U IPUHUMATh OCO3HAHHBIE PELIECHUsl, OPUEHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTU YIEHOTO;

J OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyIyIIEro.

3CTETHYECKOr0 BOCIIMTAHMSA:

J ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYasl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO

(hu3UYeCcKOil HayKe.

TPYAOBOT0 BOCIIUTAHMSA:

. HHTEpPEC K Pa3IMYHBIM cdepaM MNpoPecCHOHAIBHON ICSATEILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
mpodeccrur U peaar30BbIBaTh COOCTBEHHBIC KHU3HECHHBIC TUIAHbL;

° TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHMIO U CaMO0OOPa30BaHUIO B 001MacTH (PU3MKH HA
MPOTSHKEHUU BCCH KU3HH.

IKO0JI0rHYEeCKOro BOCIIMTAHHSA

. C(OPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYPhl, OCO3HAHUE TJIO0AIBHOrO Xapakrepa
AKOJIOTHYECKUX MPOOIIEM;

° TUIAHUPOBAHUE U OCYIIECTBICHUE ACWCTBHI B OKpYXAlOIIeW cpele Ha OCHOBE 3HAHUS
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

° paciiupeHue OmbITa JESITeNbHOCTH 9SKOJOTUYECKOW HAmNpaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUI TI0 (PHU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

. c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;
. 0CO3HAHME LIEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTH B Ipoliecce U3ydeHus (pu3nku

OCYILICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTE MHAWUBUAYAJIbHO U B TPYIIIIC.



METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS
Ba3oBble JJornueckue aeiicTBUA:

. CaMOCTOSTENIbHO (DOPMYIHPOBATh M AKTyaIM3HPOBATh MPOOIEMy, paccMaTrpuBaTh e
BCECTOPOHHE;

. OIIPENENATh LU ACATEIBHOCTH, 3a1aBaTh I1ApaMETPbl U KPUTEPUU UX JTOCTHKCHUS;

. BBISBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PAaCCMATPUBAEMBIX (DU3MUYECKHUX
SIBJIICHUSX;

. pa3pabaTbiBaTh IUIAaH pEIICHUS MPOOJeMbl C y4ETOM aHajdM3a HUMEIOIIUXCS
MaTepHaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

. BHOCHTHb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKHU ITOCIIEACTBUH AEATEIBHOCTH;

. KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSIX pEAlbHOTO, BUPTYAJIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

Ba3oBrble nucciiegoBare/ibCKue A1eiCTBUA:

. BJIQJIETh HAYYHOM TEPMMHOJIOTMEW, KIIOYEBBIMU IMOHATHUSMHU U METOJaMU (U3NYECKOU
HayKH;

. BIIaJIETh HAaBBIKAMU Y4€OHO-HCCIIE0BATEIbCKON U MPOEKTHOW JEATEILHOCTH B 00JaCTH

CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IMOMCKY MCTOJI0OB PCIICHUA 3aaa4
CbI/ISI/I'-IeCKOFO CoZACpKaHus, MPUMCHCHUIO PA3JIMYHBIX METOJOB IMTO3HAHUA,

o BIIQJICTh BHUJAMH JACATEIHHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro WHTEPIpETAINH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3JUYHBIX YYEOHBIX CHTYallUsX, B TOM YHCIE TpU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

o BBISBJISITh TIPUYMHHO-CJICICTBEHHBIC CBS3M W aKTYaIM3WPOBATh 3aJady, BBIJIBUTATh
TUIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

J aHAJIM3UPOBATh TMOJyYEHHBbIE B XOJE pEUICHHUsS 3aJaud pe3yJabTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIOBUSIX;

J CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBbIE 33aaud B 0Opa30BaTENbHOM JESITENbHOCTH, B
TOM 4YHCJIE IPU U3yYECHUH (PU3UKH;

J JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

J YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITEIbHOCTH;

. yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

. BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TIOAXO0AbI U PEIICHNUS;

. CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PaGora ¢ undopmanmeii:

. BIIaJIETh HABBIKAMU MOJY4YeHUS WH(OpManUu GU3NYECKOTO COAECPKAHUSI U3 UCTOUHUKOB

pasHbIX THUIIOB, CAMOCTOSTENIBHO OCYIIECTBIATH IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
MHTEpHpeTannio HHPOPMALUU Pa3IMUHBIX BUJOB U (OPM MpeICTABICHHUS;

o OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

o UCIOJb30BaTh CPeICTBA HH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTHMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3aLMOHHBIX 3aJad C COOJIIOJICHUEM
TpeOOBaHUN 3PrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepekeH sl, PaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

J CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEP)KaHUS B pPA3IMUHBIX (opmaTax Cc Y4€Tom
HazHaueHUs MHPOpPMAlMM W LEJNeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMY
IIPEJICTaBICHNS U BU3YAJIU3alUHU.
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KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

o OCYIIECTBIISATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMN J€ATEIBHOCTH;

o pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

. Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHMS C MCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

. [IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHOW pabOThI;

. BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHUCTBUH C Y4E€TOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH KaXI0TO 4JIeHa KOJUICKTHBA;

. IIPUHUAMATh LA COBMECTHOW JIE€ATEIIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH

JNEUCTBUSA MO €€ IOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pacCIpeAciisiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

. OIICHMBATh Kaue€CTBO CBOETO BKJIA/a U Ka)KJOTO yYaCTHUKA KOMAaH[Ibl B OOIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

. IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEU C NMO3ULHMHA HOBHU3HBI, OPUTHMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

. OCYHIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIEe yHUBEpCabHbIEe Y4eOHBIE 1eHCTBHUS

Camoopranuszauus:

. CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTu (GU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

J CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEHICHUS PAacUYETHBIX M KA4ECTBEHHBIX 3a]ad, IJIAH
BBIMIOJIHEHUSI NPAKTHUUECKOW paboThl € y4ETOM MMEIOLMUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

o JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

o pacmmpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTECHHN;

. JIeIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

o OIICHUBATh MPHOOPETEHHBIN OTIBIT;

o crocoOCTBOBaTh ()OPMHUPOBAHHUIO M TMPOSBICHUIO JPYAUIIMU B o0nactd (U3MKH,

ITOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

o J1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

J BJIaJIeTh HaBbIKAMU [103HABATEIbHON peduIeKCUU KaKk 0CO3HAHMsI COBEPIIAEMbIX JeHCTBUI
U MBICJIUTEIIbHBIX MTPOLECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

J UCIOJIb30BaTh NPUEMBI peIeKCUN AJIS OLIEHKU CUTYallH, BbIOOpa BEPHOTO PELICHMUS;

J YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHHUIO;

J IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJbTaTOB JEATEIbHOCTH;

J MIPUHUMAThH ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

J MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTATOB JESATEIbHOCTH;

J MIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mporecce nocTmkeHUs JTUYHOCTHBIX PE3yAbTATOB OCBOEHHUS MPOTpaMMBbI MO (U3HKE IS
YPOBHSI CpeHEro 00Iero o0pa3oBaHus y 0Oy4YarOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Ipeanoiaraiomuii chopMUpPOBaHHOCTD:

. CaMOCO3HAaHH$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE IMOIIMOHAIBHOE COCTOSIHHE,
BUJIETh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;
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o CaMOpEeryJINpOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOJIb, YMEHHE IIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH agalTUPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

J BHYTPEHHEHl MOTHBALM{, BKJIKOYAIOIIEH CTPEMJICHME K JOCTMIKEHHMIO LIEJIU U YCIEXY,
ONTUMMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEN;

. SMIATHH, BKIIOYAOLIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE IPYTUX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOLICHNUS, CTIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

. COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOUIEHUSI C APYTUMU
JIOABMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MHNPEIMETHBIE PE3YJIbTATbBI
K koHy oOyuenus B 10 Knacce nipeniMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:
J MOHUMAaTh pPOJib (U3UKKM B OSKOHOMHYECKOM, TEXHOJIOTUYECKOH, 3KOJOTUYECKOH,
COLIMANIBHOM M ATHYECKOM cdepax IesITeNTbHOCTH 4YEJIOBEKa, pOJlb M MECTO (QU3UKU B
COBPEMEHHOM HAay4HOM KapTMHE MMHpaA, 3HAYECHUE ONMCATEIIBHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSACHUTENIBHOM M  NPOTHOCTHYECKOM (yHKIUH (U3NYEeCKON TEOpuM — MEXaHUKH,
MOJIEKYJISIPHOM (U3UKM W TEPMOJMHAMHUKHU, poJib (U3NYECKOM Teopun B (OPMHUPOBAHUU
Mpe/ICTaBIeHU 0 GU3NYECKOM KapTUHE MUPa;
J pasnuyath yCIOBUS MPUMEHUMOCTH MoJjenel (U3MYecKuX Teld M MPOLECCOB (SBIEHUI):
MHepLMaNbHas cucTteMa oTcuéra, aOCoJIIOTHO TBEpPAOE TENo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIB)KEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO yrmpyras nedopmanus,
a0COJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Ta3a, KMIKOCTH U
TBEPIOTO (KPUCTAIMYECKOr0) Tejla, WJICalbHBIM Tra3, TOYEUHBIH 3apsdl, OAHOPOJIHOE
JIEKTPUUYECKOE TOJIE;
. paznuuath yciaoBUsA (TpaHHUIbI, 00JaCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IIOHMMAaTh BCEOOINI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;
o aHAJIM3UPOBATh U OOBACHATh MEXaHUUECKHE MPOLIECCHl U SIBIECHUS, UCIIOJIb3Ys OCHOBHBIE
MIOJIOKEHHUSI U 3aKOHbl MEXAHHUKHM (OTHOCUTENIBHOCTh MEXAHWYECKOI'O JIBMKEHUS, (HOpMYIIbI
KHHEMaTUKH PaBHOYCKOPEHHOI'O [BIKEHUS, IpeoOpa3oBaHus lanumness Uil CKOPOCTH H
nepeMelleHus, 3akoHbl HbloTOHa, MPUHLUI OTHOCUTENIBHOCTH [ amuies, 3aKOH BCEMHMPHOIO
TATOTEHMSI, 3aKOHBl COXPAHEHMs HMMIYJIbCA U MEXaHMUYECKOM SHEpruM, CBA3b PabOThI CHIIBI C
U3MEHEHHEM MEXaHWYECKOM DSHEpruM, YCIOBHUS paBHOBECHUs TBEPAOIO Tena), HPHU 3TOM
UCIOJb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS MPUMEHUMOCTU
¢u3nyecKkux 3aKOHOB: IpeoOpa3zoBaHuil [anmnes, BTOpPOro M TpeThbero 3akoHOB HpIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCa U MEXaHUYECKON 3HEPruM, 3aKOHAa BCEMUPHOIO TATOTEHUS;
J aHAJM3UPOBaTh U OOBICHATH TEIJIOBBIE IMPOLECCHl M SBJICHUS, UCIIOJIb3YSl OCHOBHBIE
nosioxkeHust MKT u 3akoHbl MOJIEKYISIpHOM (PU3MKM W TEpMOJMHAMUKU (CBSI3b JIABJICHUS
UJeaIbHOI0 ra3a co CpeJHel KHHEeTUYECKON 3Hepruel TeraoBOro ABMXKEHHUS W KOHLEHTpaluen
€ro MOJIEKYJI, CBA3b TEMIIEpaTyphl BEIIECTBA CO CPEJHEH KUHETUYECKOW 3HEprueil TerjaoBOro
JBYOKEHMSI €r0 4YacTHll, CBSI3b JABJICHUS HJCAIIBHOTO ra3a C KOHIIEHTpAlMeW MOJIEKYJI U €ro
TeMIlepatypoli, ypaBHeHne MenzaeneeBa—KnanelpoHa, NepBblii 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHMs SHEPruM B TEIUIOBBIX Mpolieccax), NMPU 3TOM MCIOJIB30BaTh MaTeMaTH4YecKoe
BBIDAKEHUE 3aKOHOB, yKa3blBaThb YCIOBUS INPUMEHUMOCTM ypaBHEHHs MeHeneeBa—
Knaneipona;
o aHAJM3UPOBATh U OOBACHATH AIEKTPUUYECKUE SBIICHHS, UCIOJIb3Yys OCHOBHBIE MOJIOKEHHS
U 3aKOHBI D3JIEKTPOJMHAMHUKM (3aKOH COXpAaHEHHsS 3JIEKTPHUYECKOro 3apsaa, 3akoH Kymona,
MOTEHIMAIBHOCTD 3JIEKTPOCTaTUYECKOTO MOJIs, IPUHLIUI CYIEPIIO3ULIUN IIEKTPUUECKUX TOJIEH,
IIPY 3TOM yKa3blBasl YCJIOBHUsS INPUMEHHMMOCTH 3akoHa KysoHa, a Takke NpPaKTUYECKH Ba)KHbIE
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COOTHOLIEHUS: 3aKOHbI OMa Ui ydacTKa LIENH U A 3aMKHYTOM AJIEKTPUYECKON LIEIH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajest [UTst 3JEKTPOIN3a);
J ONHCHIBATh (PU3UYECKUE MPOIECCHl U SBICHHS, MCIOJIb3YS BEIMYUHBI: IEpPEeMEIICHHUE,
CKOpPOCTb, YCKOpPEHHE, HMIIYJIbC Te€la W CHCTEMbl Te€J, CHla, MOMEHT CHWIIbI, JaBJICHHUE,
MOTEHIMANbHAsT SHEPrus, KUHETHYECKash JHEPrus, MEXaHWdecKas »SHeprus, padoTa CHIIBL,
LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CUila TSKECTH, CUila YIPYTOCTH, CHJIa TPEHHsI, MOIIHOCTb,
SHEprusi B3auMOJEHCTBUS Tena c 3eMiéil BOMM3KM €€ NOBEPXHOCTH, DJHEPIUsl YHpyroi
neopMaIuu MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAs TeMmIeparypa Teia, pabora B
TEPMOJIMHAMHUKE, BHYTPEHHSSl 3HEPIHsl MJCaIbHOTO OJHOATOMHOIO rasa, paboTa HealbHOIo
rasa, OTHOCUTEJIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuxeanbHOro TENMJIOBOTO JBUTrATENs;
NMEKTPUYECKOE TI0JIE, HAIPSHKEHHOCTD 3JIEKTPUYECKOTO I0JIs, HANPSKEHHOCTD IOJISI TOYEYHOIO
3aps/ia WM 3apsHDKEHHOTO [Iapa B BAKYyME M B TUAJIEKTPUKE, IMOTEHIMAI IEKTPOCTaTUYECKOTO
II0JIsl, PA3HOCTh IMOTEHLHMAJIOB, IEKTPOJABIKYILAS CHJIA, CHJIA TOKA, HANpPSHDKEHHWE, MOIIHOCTH
TOKa, AJIEKTpUYECKass EMKOCTb IUIOCKOIO KOHJIEHCATOpPAa, CONPOTUBJIEHUE YYAaCTKa LEMU C
IIOCJIEI0BATENBHBIM U NAPAJJIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SJHEPTUS NIEKTPUUECKOTO MOJIS
KOH/JIEHCATOPa;
. 00BSACHATH 0COOEHHOCTU MPOTEKaHUs (PU3NUYECKUX SIBJICHHUM: MEXaHUYECKOE IBM)KEHHUE,
TEIUIOBOE JIBWKEHHE YacCTHUI[ BEIeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JIBUYKEHHE,
midpdys3us, uUcnapeHue, KUMEeHHWEe ¢ KOHJEHCalMs, IUIaBJIeHHEe U  KpUCTAIU3aLus,
HaIlpaBJICHHOCTh TEIIONEPEIauH, AIIEKTPU3aLUs TeJl, SKBHUIOTEHIUAIbHOCTh IOBEPXHOCTU
3apsKEHHOTO NPOBOIHUKA,;
. MIPOBOJUTH HCCIEAOBAHWE 3aBHUCUMOCTH OJHOW (PU3MYECKOW BENMYMHBI OT APYroil c
HCIIOJIb30BAHMEM MPSIMBIX W3MEpPEHUH, MPH 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUIE TI'padUKOB € Y4ETOM
a0COTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI 10 PE3yIbTaTaM HCCIEA0BAHMUS,
. MPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEJIMYUH, IPU DSTOM BBIOMpPATH
ONTUMAJBHBIA METOJ W3MEpPEHUSs, OLEHUBATh a0COJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHH;
. MIPOBOJIUTH OIIBITHI [0 POBEPKE MPEJIOKEHHON TMIIOTE3bl: IIJIAHUPOBATh YKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAaJIU3UPOBATh MOJTYUYECHHBIE Pe3ylbTaThl U JEJaTh
BBIBO/JI O CTaTyce NPEJI0KEHHON TUIIOTE3BI;
. coOnrofaTh mpaBuiia 0e30MacHOTO TpyAa NpU MPOBEACHUU HCCIENOBAHUN B paMKax
y4eOHOTO JKCIEepUMEHTa, MpPaKTUKyMa U  Yy4eOHO-HCCIEeNOBATeNIbCKOW W MPOEKTHOM
JEeSITEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaO0OpaTopHOro 000pyI0BaHUS;
. pemarh pacy€THBIE 3a/1a4M C SIBHO 33JJaHHOW M HESIBHO 3aJaHHOM (PU3HUECKON MOJEIBIO:
HAa OCHOBAHMM aHaU3a YCIOBUS OOOCHOBBIBATH BBIOOp (PU3MUECKONW MOJENH, OTBEYArOIIen
TpeOOBaHUAM 3a7auyd, MOPUMEHITh (GOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
(bu3MyecKux TEOpUl TpPH HCIOJNb30BAHMM MAaTEMaTHYECKHMX METOJOB pelIeHHs 3ajad,
MPOBOJUTHh Pacy€Thl HA OCHOBAaHMU HMEIOIIMXCSA JaHHBIX, AHAJIM3UPOBATh pPE3YNIbTATHl U
KOPPEKTUPOBATh METO/Ibl PELICHUS C YUETOM IMOJTYUYEHHBIX PE3YIIBTATOB;
. pelaTth KayecTBEHHbIE 3aJa4yH, TPeOyrolre MPUMEHEHUs 3HAHUN M3 Pa3HBIX pPa3JieioB
Kypca (QU3MKH, a TaKKe HMHTErpallMy 3HAaHUH U3 JIPYTUX NPEIMETOB €CTECTBEHHO-HAY4YHOTO
LMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYKICHHMM C ONOpPOM HAa W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;
. UCIOJb30BaTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSCHEHHS OCHOBHBIX HMPUHIUIIOB pabOTHI
U3MEPUTENBbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOLIECCOB;
o MIPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;
J aHAJIM3UPOBATh U OILICHUBATH MOCIEACTBHSI OBITOBOW M MPOU3BOJICTBEHHOH 1EATENIEHOCTH
YeJIoBeKa, CBA3aHHOM ¢ (PU3MYECKMMHM INPOIECCaMu, C MO3UIUI PKOJIOTHYEecKOi 0e30macHoCTH,
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IIPEJICTaBICHUM O palMOHAJIBLHOM IPUPOJIONOIb30BAHUM, a TaKXKE Pa3syMHOM HCIOJb30BaHUU
JNOCTHUKEHUM HayKH U TEXHOJIOTUH AJIs JaJIbHEHILEro pa3BUTHUS YEJI0BEUECKOT0 OOIIECTBa;

J MPUMEHSATH PA3IUYHBIE CIIOCOOBI PabOTHI ¢ MH(pOpMAIHEel (U3MUECKOTO COACPIKAHUS C
WCTIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCHOJIb30BATh
COBpEMEHHbIE HH(OPMAMOHHBIE TEXHOJIOTUU JUIS TOUCKA, MepepaboTKH M IPEIbsBICHUSL
y4eOHOH ¥ HAyYHO-TIOMYJSIpHOHM WHGPOPMALMU, CTPYKTYPHPOBAHHS M HMHTEPIIPETAIHH
uHpOpMAIUY, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPUTUYECKA aHAITU3UPOBATH
[OJIy4aeMy10 HH(POPMAIMIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHKA MHPOPMALIUH;

J NpOSIBJIATh ~ OPraHU3AallMOHHBIE M IIO3HABATEJIbHBIE YMEHMSI  CaMOCTOSTEIbHOIO
npuoOpeTeHusT HOBBIX 3HAHWM B  MPOIECCe BBHIMOJHEHHS TMPOEKTHBIX H  y4eOHO-
HCCIIEI0BATENIbCKUX padoT;

J paboTaTh B TpyIIe C HCIOJHEHUWEM pa3IMYHBbIX COLMAIbHBIX pOJIEH, IUIAHWPOBAThH
paboTy IpyHmbl, palMOHAIBHO PACIpPENEsaTh ACATENbHOCTh B HECTaHAAPTHBIX CHUTYalLUAX,
a/IeKBaTHO OIICHMBATh BKJAJl KaXJOr0 M3 YYaCTHUKOB IPYMIbl B PELIEHUE paccMaTpUBaeMOi
poOIeMBbl;

. NpOSIBIIATh ~ MOTHBaLMIO K  Oyaymed nOpoeCCHOHAIbHOM  AEATEIbHOCTH IO
CHEIUATBFHOCTIM (DPU3UKO-TEXHHIECKOTO TIPODUIISL.

K xonmy obydyenust B 11 knacce nipeaAMETHBIE Pe3ylbTaThl HA YriayOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHHM:
. MMOHUMAThH POJIh (PU3UKUA B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COIMATLHON M ATHYECKOM
chepax IeAaTenTbHOCTH YEIOBEKa, POJIh U MECTO (PM3UKU B COBPEMEHHON HAyYHOUW KapTHHE MUPA,
pOJIb ACTPOHOMHMHM B NPAKTUYECKOM JEATEIBHOCTH 4YEIOBEKAa W JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OIMCATENIbHOM, CHCTEMAaTH3UPYIOIIEeH, OOBSCHUTENBbHON U
MPOTHOCTHYECKON (PYHKIHMH (DU3NUECKON TEOPHH — DIICKTPOJWHAMHKH, CHEIUATLHON TEOpUU
OTHOCHTEIILHOCTH, KBAaHTOBOW (U3WKH, posib (GU3MYECKOM Teopur B  (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKOW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MUPA B OOIIEM PSIIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJICTABICHUN O IPUPOJE;
. pa3nuyath yCIOBUS MPUMEHUMOCTH MoJenel (U3MYECKuX Tel U MPOLECCOB (SBICHUI):
OJIHOPOJIHOE DIIEKTPUYECKOEe U OJHOPOJHOE MArHUTHOE IOJisA, TapMOHHMYECKHE KOJeOaHus,
MaT€MAaTUYECKUI MAsTHUK, WJCAIbHBIM NPYKUHHBIA MAsTHUK, TapMOHMYECKHE BOJIHBI,
UJeanbHbIi KoJIeOaTeNbHBI KOHTYp, TOHKas JIMH3a, MOJeNied aToMa, aTOMHOTO sjpa u
KBaHTOBOM MOJIETIU CBETA;
. paznuyath ycioBusl (TpaHHIbI, 0O0JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BceoOUInii xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh UCTOJIb30BAHUS
YaCTHBIX 3aKOHOB;
. aQHAIM3UPOBATh M OOBSICHATH AIIEKTPOMATHUTHBIC MPOLECChl W SIBJICHUSA, HCIOJIB3YS
OCHOBHBI€ MOJIOKEHUSI U 3aKOHBI 3JIEKTPOJAMHAMUKU U CIELUAIbHON TEOPUU OTHOCUTEIIBHOCTH
(3aKkOH CcOoXpaHEHMsI DJIIEKTpHUYECKOro 3apsija, cuina Awmmepa, cuia JlopeHma, 3akoH
ANIEKTPOMAarHUTHOM WHAYKIUM, npaBuio Jlenna, cBsa3p OJIC caMOMHIyKIMU B 3JEMEHTE
ANEKTPUYECKOMN LIEH CO CKOPOCThIO M3MEHEHMS CUJIbl TOKA, MOCTYJAThl CIIEHAIbHOW TEOPUHU
OTHOCHUTENLHOCTH DWHINTEHHA);
. aQHAIM3UPOBATh U OOBICHITH KBAaHTOBBIE MPOLIECCHl U SBICHUS, UCIONB3YS MOJOXKEHUS
KBaHTOBON (u3uku (ypaBHeHue DHHIITEHHa 1 GoTodddeKTa, nepBolii U BTOPON MOCTYJAThI
bopa, mnpuHnun cooTHomeHus HeomnpenenéHHocTel ['eifseHOepra, 3aKkOHBI COXpaHEHUs
3aps/I0OBOTO M MAacCOBOTO YMCENl M SHEPIUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTUBHOIO
pacmana);
. OTHCHIBATh (PU3UYECKUE TIPOILIECCHl M SBICHUS, MCIIOJB3Ysl BEIMYMHBI: HAMPSKEHHOCTH
ANEKTPUYECKOTO TOJIA, MNOTEHIMAN 3JIEKTPOCTATUYECKOTO IO, PA3HOCTh MOTEHIHAJIOB,
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ANEKTPOJBYIKYIAs CHJIA, MHIYKIUS MArHUTHOTO TIOJIS, MAarHUTHBIA TOTOK, cuiia Amrepa,
UHJIYKTUBHOCTb, OJJICKTPOJBWKYIAs CHJIA CAMOWHIYKIUH, OHEPrusi MAarHUTHOTO MOJISI
NPOBOJHUKA C TOKOM, PEIISITUBUCTCKUN MMITYJIBC, TIOJIHASL SHEPIHUsi, SHEPTHUsl TIOKOsI CBOOOHOM
YaCTHUIIbI, SHEPTHUS U UMITYIIEC (POTOHA, MACCOBOE YHCIIO H 3apsij SApa, SHEPTHs CBA3H s/pa;

J OOBSICHATE OCOOCHHOCTH TPOTEKaHWA (PU3MUYECKUX SIBIICHUH: 3JEKTPOMAarHUTHAas
WHJIyKLUS, CAMOMHIYKIIHS, PE30HAHC, HHTeP(EpEHIHs BOJIH, TU(paKIus, JUCICPCHS, MMOTHOE
BHYTpEHHEe OTpaxkeHue, Gotodtekrpudeckuii d3pdekt (Pporoaddexr), anpda- u OGera-pacrasi
saep, raMMa-u3jaydeHue sjep, (pu3MYecKue MPUHIMIBI CIIEKTPAJIbHOTO aHauM3a u PadoThI
na3epa;

L4 ONpCAC/IATL HAIIPABJICHUC MHAYKIWMKW MArdbuTHOI'O IIOJIA HPOBOAHHMKA C TOKOM, CHJIbI
Awmriepa u cuisl Jlopenna;

o CTPOUTb H300paKE€HUE, CO3JABAEMOE IUIOCKMM 3€pKaloM, TOHKOM JIMH30M, U
PaCCUUTBIBATL €T0 XapPaKTCPHUCTHUKHU,

° INPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHUYCCKUC TIOHATHA, TCOPHUHU W 3aKOHBI JJIA

aHanu3a W OOBsICHEHUA (UBUYECKUX IPOIECCOB, MPOUCXOIAIMIMX B 3BE37aX, B 3BE3IHBIX
CHUCTEMAax, B MEKraJakKTUYeCKOW cpene; IBWKEHHUS HEOECHBIX TeJ, DBOJIONUH 3BE3N U
Bcemennoii;

L] HpOBO}II/ITI) HUCCIICIOBAHUC SaBHCHMOCTeﬁ (1)H3I/ILIGCKI/IX BCIIMUYMH C MHCIIOJIB30BAHUECM
NPSMBIX HW3MEPEHH, MpU OSTOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThI
MOJIyY€HHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BUIE TpapuKoB C y4ETOM aOCOJIIOTHBIX
HOFpeHIHOCTeI\/’I HBMCPCHHﬁ, JcJIaTh BBIBOABI 110 pe3ynLTaTaM HUCCJIICIOBAHUA,

L] HpOBO}II/ITI) KOCBCHHBIC H3MepeHH$I (1)I/ISI/ILIGCKI/IX BCJINYHNH, HpI/I 3TOM BI)I6I/IpaTI)
OHTI/IMBJ'IBHBIfI METO I/ISMepeHI/ISI, OLICHUBAThH a6COJ'IIOTHI)Ie U OTHOCUTCIIBHBIC HOI‘peIHHOCTI/I
MPSIMBIX U KOCBEHHBIX U3MEPECHUIA;

° MPOBOJIUTH OIIBITHI MO TIPOBEPKE MPEIOKEHHON TUITOTE3bl: TIJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIECPUMEHTAIBHYIO YCTAaHOBKY, aHAJIW3UPOBATh MOJYyYEHHBIE PE3YJIbTAThl U JENaTh
BBIBO/I O CTATyCE MPEIOKEHHON THIIOTE3HI,

° OTIMCBIBATh METO/IBI TIOJyYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

° coOmoaTh TpaBuia 0€30MacHOTO TpyJda MPHU IPOBEIACHUHM HCCIICIOBAHMM B paMKax
y4eOHOTO  JKCIEPUMEHTa, TMpaKTUKyMa M  y4eOHO-HCCIEAOBATEIbCKOM W MPOEKTHOM
JESTETPHOCTH C UCTIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS;
° pemaTh pacd€THBIC 3aJ1a4M C SIBHO 33/IaHHOM M HESBHO 3aJaHHOM (DPU3HMYECKON MOJIEIBIO:
Ha OCHOBAaHMM aHAJIM3a YCIOBHs BHIOMpATh (U3NUYECKHUE MOJEIH, OTBEYAIONIUE TPEOOBAHHSIM
3a/1a4u, MPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIaThl (U3HYECKUX TCOPUN MPH
WCIIOJIb30BAaHUH MAaTEMAaTHYECKHUX METOJOB PEIICHUs 3aJ1ad, MPOBOJANTh PAacYEThl HA OCHOBAHUH
UMEIOIIUXCSA JaHHBIX, aHAJIM3UPOBATh PE3yIbTaThl U KOPPEKTHUPOBATH METOIbI PEIICHUs C
y4€TOM MOJTYYECHHBIX PE3yIbTaTOB;

° pelath KayecTBEHHbIE 3aJa4yH, TPeOyrolre MPUMEHEHUs 3HAHUN M3 Pa3HBIX Pa3JieioB
Kypca (M3HMKH, a Tak)Ke HHTEerpaliyd 3HAHUW U3 APYruX MPEeIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA: BBICTPAMBATh JIOTHYECKYIO ILIETIOYKY PACCYKICHHI C OMOpoil Ha HM3Y4YCHHbIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECCKHUE SBIICHNUS,

° WCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUA i1 OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB PabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUECKUX MPOIIECCOB;

° MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

° aHAJIM3UPOBATH U OLIEHUBATH MOCIEICTBUS OBITOBOM M MIPOU3BOJACTBEHHON NESATENIHHOCTH
YeloBeKa, CBSI3aHHOW ¢ (PU3MYECKUMH MPOIIECCaMU, C MO3UIUI IKOJIOTUYECKOW 0e30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM MIPHUPOAOINOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTHIKEHHUH HAYKH M TEXHOJOTUH ISl AabHEHINEro pa3BUTHS YeIOBEYECKOTO OOIIECTBA;
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J MPUMEHATH PA3IUYHBIE CIIOCOOBI PabOTHI ¢ MH(pOpMAIHEel (U3MUECKOTO COACPIKAHUS C
WCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTHH, MPH 3TOM HCHOJIb30BATh
COBpEMEHHbIE HH(OPMALMOHHbIE TEXHOJIOTUU JUIS TIOUCKA, MepepaboTKH M TPEIbsIBICHUS
y4yeOHOHl ¥ HAy4HO-TIONMYJASPHON MH(POPMALUH, CTPYKTYPHPOBAaHHS M HMHTEPIIPETAIHH
uHbOpMAlUY, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AaHAIM3UPOBATH
[I0JIy4aeMy10 HH(POPMAIUIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOLINXCS 3HAaHUH,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHMKA MHPOPMALIUH;

J NpOSIBJIATh ~ OPraHU3allMOHHBIE M [IO3HABATENIbHBIE YMEHMSI  CaMOCTOSTEIbHOIO
npuoOpeTeHusT HOBBIX 3HAaHWKA B  TPOIECCEe  BBIMOJHEHHS IPOEKTHBIX ©  y4eOHO-
HCCIIEI0BATENIbCKUX padoT;

J paboTaTh B TpyIIe C HCIOJHEHUWEM pa3IMYHBbIX COLMAIbHBIX pOJIEH, IUIAHWPOBAThH
paboTy IpyHmbl, palMOHAIBHO PACHpPENEsaTh AEATENbHOCTh B HECTaHAAPTHBIX CHUTYyalLUAX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJOr0 M3 YYaCTHUKOB TPYIIIbI B PELIEHHE paccMaTpUBaeMoOi
poOIeMBbl;

. NpOSIBIIATh ~ MOTHBaLMIO K  Oyaymed mOpoeCCHOHAIbHOM  AEATENbHOCTH IO
CHEIUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO TIPO(UIIsL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoauuyecTBo 4yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN(POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

11 HayuHnslil MeTO1 MO3HAHUS TPUPO B 6
Wroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEpAOrO Tena 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1
Hroro mo pazgeny 35

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJIIPHOKHUHETUYECKOU

3.1 15 1
TEOpHUHU
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1
33 ArperatHble COCTOSIHUS BELIECTBA. 14 1
dazoBbIe epexoibl
Utoro no pazneny 49
Pazgen 4. QJIEKTPOANHAMMUKA
4.1 DNEKTPUUECKOE T0JIE 24 1
4.2 I1oCTOSAHHBIN 2NEKTPUUYECKUI TOK 24 1
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4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazgeny 94
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 3 16

[TPOTPAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI KoHTposbHbIE IlpakTH4ecKue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
2.3 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 10
24 OnTHka 25
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 Ocnosst CTO 5 1
Utoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM gyanu3m 15
4.2 ®duznka aToma 5
4.3 ®u3nKa aTOMHOTO S,Ipa U AJIEMEHTapHBIX YaCTHUIL 5
Hroro no paszneny 25
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMHHU U aCTPO(PUIUKU 12
Hroro no pazgeny 12
Paszen 6. ®PUSHUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 0000IIeHUE TIPETIMETHOTO
71 COJICpKaHUS U OTBITA IESTEILHOCTH, 15
' MPUOOPETEHHOTO MPU U3YYEHUH Kypca PU3UKH
10 — 11 xmaccoB
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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