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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHHS pa3paboTaHa Ha
OCHOBE IMOJIOXKEHHH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peajn3ylOLMX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mpouecca, BO3pacTHBIX OcoOeHHocTel oOywarommxcs. [Iporpamma 1o ¢usuke npaér
MPEJICTAaBICHUE O LENIX, COJACpKAaHUM, 00Iel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
oOyyaromuxcs cpecTBaMu yueOHoro npenmMera «Pu3nkay Ha yriryoJéHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOOUMBl JUIsl MPOJOJDKEHUST 00pa3oBaHUS B  OpraHU3alUsaX MPOPEcCHOHAIBHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
bu3MKy Ha YpOBHE CpenHero oOmiero o0pa3oBaHUs: JIMYHOCTHBIE, MeETalpeaMETHbIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeTOoH00THYecKOi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBIIHUX MPOrpaMMy 1o (U3MKe Ha YPOBHE CPETHET0 00IIero o0pazoBaHus Ha YriayOoJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIBHOCTHBIN MOAXO/.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uka» no rogam o0yueHusl.

[TporpamMa 1o Qu3MKe HMEeT HPUMEpPHBIM XapakTep M MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH Ul pEalM3alUd PA3JIMYHBIX METOJMYECKHX TOIXOJO0B K
IpenoJiaBaHuio (U3UKKM Ha YriIyOJIEHHOM YPOBHE NpPU YCIOBUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBHICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMH 00 OKpY)KarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XumHen, ouonorue, ¢usmueckoit reorpadueir u acrponomueil. Mcnonp3oBaHne U aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenauiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHUE
YMEHUH NMPUMEHATh HAY4YHbIH METOJ MO3HAHUS MIPU BBIITOJHEHUH UMH YUEOHBIX UCCIICIOBaHUM.

B ocHOBY kypca (hu3uKu Ha ypoOBHE CpeIHEro O0mIero 0Opa3oBaHUs MOJOKEH PsII UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIHUIIBI €0 TOCTPOEHUS.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHUE r'yMaHUTapHOTO
noTeHuuan€a GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpobIeMamMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukd — yrioyOn€HHOTO — ypOBHS
IpeoiaaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTUYECKHUX MPHUIIOKCHUN
M3YYEHHBIX TEOpH U 3aK0oHOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3Ixonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJCPKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palmoHaIFHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBI 110 (PHU3UKE TOJHKHO OBITH IOCTPOCHO HA MPHHIUIIAX
CHCTEMHO-IEATEIBHOCTHOTO moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO AKCIEPHUMEHTa Kak MOCTOSHHO AecTBYyIoLero Qaxrtopa
yuebHOoro mpouecca. [lnsg yrayOGn€HHOTO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANBbHBIE YYEHHUYECKHE OIBITHl IpU
M3YYEHUH HOBOTO MaTepuaia, jlaboparopHble paboThl W paboThl mpakTukyMma. Ilpu 3Tom
BO3MOXHBI /IBa crioco0a peain3aluu pU3HMUEcKoro MpakTHKyma. B mepBom ciydyae MpakTHUKyM
npoBoauTcs au00 B koHue 10 u 11 kiaccoB, nub0 mocie mepBoro M BTOPOro MOJYroAud B
KaXJIOM U3 3TUX KJaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX padoOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMu MPaKTUKyMa MOHUMAETCs CaMOCTOSITEIbHOE UCCIIeI0BaHUEe, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BIAa O€3 MOMIAaroBOil HHCTPYKIIMH.

B nporpamme o ¢usuke crucremMa yaeHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTUKyMa MPEICTaBIeHa €NHBIM IepeyHeM. BIOOp TeMaTHKH sl THX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs U3
0COOEHHOCTEH MOYpOYHOIro IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOJAUTH TIPSIMBbIE W KOCBEHHBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAaHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHue yJenseTcsl peleHHIo pacuEéTHBIX U KadecTBEHHBIX 3a1ad. [lpu sTom
JUTL PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a]1a4d C SIBHO 3aJIaHHON M HESIBHO 3aJJaHHOM
(bu3nUecKoil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3yYSHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, TaKk U MHTErpupysl NpUMEHEHHE 3HaHUHM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOopa
(bU3MIeCKOil MOIENH TSl CHTYalliy TPAaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo Tmpolecca Kype (PU3MKH yriayOJEHHOTO YpOBHS Ha YPOBHE CpEIHEro
obmero o0Opa3oBaHUs JIOJDKEH HM3ydaTbCsl B YCJIOBHSIX MpeaMETHOTo kaOuHera. B kaOunere
(bU3UKH TOJDKHO OBITH HE0OX0aMuMOoe JabopaTopHOE 000PYIOBAHUE JJISI BBIMTOJTHEHUS YKA3aHHBIX



B MporpaMMe Mo (PU3MKE yUEHUUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeUMBAaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil s HMCCIEAOBAHUS HM3yYaeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU IEJIIMU U3Y4YeHUsI PU3UKU B 001IEM 00pa30BaHUU ABIISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO MIPUPOJIBbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUE TPENCTaBICHUM O PoiaM (PU3UKU Ui Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaIpaBlICHUH.

JocTmwkeHne STUX menell oOecreunBaeTcsi penieHHeM CIEAYIONMX 3afad B Ipolecce
M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO 00IIEero 0opa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0HmMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dopmMupoBaHHE YMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UICCKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs PA3JIMYHbIX 3a/1a4 C SBHO 33JaHHON (PU3MUECKON MOJIEINbIO,
3aja4d, IOAPa3yMEBAIONINX CAMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aJaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBHUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HAa OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHallM3a ¥ WHTEpHpeTalud WHPOPMALUHU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-MCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTHHOCTH,

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIbHOCTH, CBI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YUEHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
00yJaronuMucs, TUIAHUPYIOMMMH TPOJIODKEHHE 00pa30BaHUs 10 CIEIHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO MPOQHIIS.



Ha n3yuenue usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Heaento), B 11 kiacce — 170 vacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemsiii B mporpamMme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYCCKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOJIIOTHO
TBEPIOE TEI0, HIeanbHasl )KUKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1HGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mMepeHus GpU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaqbHOM TOUYKM, €ro MPOEKIMM Ha OCU CHUCTEMbl KOOpPJMHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO mMajeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkKeHNE MaTeprualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeslbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETp, ABM)KEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepejaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

Wnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHue MBIKEHHH C UCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBM>XeHUs Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAIBHO.

HanpaBnenue ckopocTy Ipu ABUKEHUU IO OKPY’KHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUM, CKOPOCTEN JIBHKEHHUS OJJHOI'O M TOTO K€ TeJa B Pa3HbIX
CUCTEMaXx OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npAKMUKym.

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C 1I€JIbIO ONPEAEICHNUS MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHUs TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUH IO
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne ycKopeHHsi CBOOOIHOTO MaieHus (PEKOMEHI0BAHO MCIOJIb30BaHUE 1TU(pOBOit
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Teja MO OKPYKHOCTU € IOCTOSHHOM 110 MOAYIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH TIepHoJia OOpalieHHs] KOHHUYECKOTO MasTHHKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcUéTa. [IpuHIMI OTHOCUTEIBHOCTH
I"anunes. HenneprimanabHbIe CHCTEMBI OTCUETa (OMpeIeieHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

Bropoii 3akoH HeroTOHA /17151 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cwia TsDKeCTH. 3aBHUCHUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTBIO TUIAHETHI M OT TeorpapuyecKkod IMHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cusia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddumuent tperus. Cuna cCONpOTHBICHHUS NPU JBIKEHUHM Tella B KUIAKOCTH WIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hanenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuUecKkrne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHl: MOAMIUIHUKYN, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TEN B MHEPIHUAIBHBIX M HEMHEPIHATBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kavyenue nByX NIWIMHIPOB WM IIAPOB Pa3HOM MACChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C IPOU3BEACHUEM MACChI TeJla
Ha €ro YCKOpPEHUE B HHEPIUAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHUCTBHS TEN.

N3mepenne mace 1o B3auMOICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMAICHUHU.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHS.



Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

W3mepenue paBHOACHCTBYIONICH CHIT ITPH JBMXKEHUH OpyCKa 110 HAKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXXCHHS Opycka IO HaKIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUil OJIOK.

N3mepenue ko3¢ uiieHTa TpeHHs 10 BEIMYUHE YIIIOBOro KO3 QHUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 10 HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PHULIMEHTOM TPEHHUS.

W3y4eHne NBUKECHUS IPy3a HA BaJLy C TPDEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUKEHUE TBEPIOrO Tea.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peieryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaALCHUS.

KoHcTpynpoBaHre KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl cOXpaneHun 6 MexanukKe.

HMMitynsc MaTepUalbHONW TOYKH, CUCTEMbI MATEPHUANBHBIX TOYEK. L[eHTp macc cucTeMsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

WMITynbC CHIIBI 1 M”3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

MomeHT umnylbca MarepuaabHOM TOYkH. IIpencraBieHne O COXpaHEHMHM MOMEHTa
VMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemernieHuu. ['paduyeckoe mpeacraBieHue
paboTHI CHITBIL.

MOIIHOCTB CHIIBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 M3MEHEHHHM KHHETUYECKOM
SHEPIrUU MATEPUATILHON TOYKH.

IloTreHumanpHbple U HENOTEHUUANbHbIe CWibl. [loTeHumansHas >Heprus. IloreHuuanbHas
SHeprus ynpyro jaepopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPrUs Tela B OJHOPOJAHOM
rpaBUTAMOHHOM TToJie. [loTeHnmanbHas sHeprus Tena B TPAaBUTALIMOHHOM IOJIE OJJHOPOIHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuyeckast CKopocTb. TpeTbsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBbI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.



VYpaBHenue bepHymum i UAcalbHOM >KUJIKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHMS
MEXaHUYECKON IHEPTUU.

TexHuueckue ycTpoHCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJIET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLHOCTH CHJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTCHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM IMaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepeHue uMIysbca Tenia o TOpMO3HOMY ITYTH.

W3mepeHue cuitbl TATH, CKOPOCTH MOJIEITH SJICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHME U3MEHEHHS UMITYJIbCA T€la C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHEHHE H3MEHEHUS TIOTCHIIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla 0 HAKIIOHHOW TIOCKOCTH.

Pa3pnen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyeckol Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. Moaenu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX Tel M OObSICHEHUE CBOWCTB
BElleCTBAa Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemiectBa. [locrosunas ABorazapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaeaNbHOrO ra3a B MOJIEKYISIPHO-KMHETHYECKOW TEOpUM: YacTUIBl Ta3a
JBUKYTCS XaOTUUECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(mkama Ttemnepatyp KensBuna). 3akon [lanmeTona. M3ompomecchl B HeaqbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
M30x0pa, n3obapa.

CBs3p MEXIy [aBIEHHUEM U CpPEAHEM KHHETUYECKOW DSHEpPruel MOCTYyNaTeNbHOIO
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJICIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCONMIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpemaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCH: TEPMOMETp, OapoMerp,
MOJyYeHUE HAHOMAaTepUasoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUll BEIIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JTBUKEHHUSI.

Huddy3us xuakocTei.

Mognens onbiTa lllTepHa.



[IputskeHne MOJIEKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u vccnenoBannue U30IpOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHON BOJOM.

W3ydyeHrne W30TEpPMUYECKOro TMporecca (peKOMEHJIOBAHO HCIOIb30BaHUE MH(PPOBOIA
nabopaTopun).

N3yueHnue n30X0pHOro Impolecca.

N3yuenne n306apHOTO mporecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume wu  BHyTpeHHue mnapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMKCBIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuacanbHOro ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPABHEHHM: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTU
3TOM MOJENM: HU3Kasg KOHLEHTpauusi YacTull, BBICOKME TemIeparypbl. Bripaxenue nis
BHYTPEHHEN SHEPIUU OJHOATOMHOTO MJICAIBHOTO Ta3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepieHus padoThl. KOHBEKINS, TETUIONPOBOHOCTD, U3TYUYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEN YHEPTUU TEPMOIMHAMHYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHM JUIsi PABHOBECHBIX IPOILIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOJIUT €IWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

BTopoil 3ak0H TepMOJMHAMMKHU [1JI1 HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT Oojiee XONOJHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.

[Tpunimne! aeiicTBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABHUTarened. TemnoBoe 3arps3HeHue
OKPYKAaIOIIEeH Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJIOAWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM [BUTaTeNd, MapoBas TypOWHA, TOTYyYEeHHE CBEPXHU3KHX
TEMIIepaTyp, YTUJIU3ALMS «TEIJIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
yTUIU3alKsad OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEIIOBOM) U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTyphl IPU ainadaTHueCcKOM pacIIMpEHUH.



Bo3nyiiHoe oruuBo.

CpaBHeHUE yJeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMnbroTepHble MOAEIH TEIUIOBBIX JBUraTEeH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, RPAKMUKYM.

N3mepenne yaenbHOU TeIII0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yuenne B3aMMOCBSI3M PHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Acpecamnsie cocmoanusn eeugecmea. Dazosvle nepexoonl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelbHas TeIioTa
napooOpa3oBaHusl.

Haceimiennsie W HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u Kpuctauuzanus. Y gelbHas TermioTa rmiasnenus. Cyonumanus.

Hedopmaruu tBEpAOro tena. Pactsokenune u cxartue. Cosur. Moayns FOnra. Ilpenen
ynpyrux aedopmariuii.

TennoBoe pacHmIMpeHnue KUIKOCTEN U TBEPIBIX TeJ, 00BEMHOE U JUHEHHOE paCITUPEHHE.
AHTapMOHHM3M TEIUTOBBIX KOJEOAHWN YacTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PaCIIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM TOBEPXHOCTHIO KuaKkocTH. Dopmyina Jlaraca.

TexHu4yeckne yCTpOMCTBA UM TEXHOJOTHYECKHME TIPOLECCH: KUAKHAE KPUCTAJUIHI,
COBPEMEHHBIE MaTEpHUaJIbI.

Hemoncmpavyuu.

TennoBoe pacimpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbITH ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHwus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJICHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

Bunpr nedopmarimii.

Habmronenue manbix gedopmaruii.

Yuenuueckuit skcnepumenm, nadopamopusvie pabomot, nPAKMUKyMm.

N3ydeHune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS KU AKOCTEH.

N3Mmepenne yaenpHON TEIIOTHI TJIaBJICHUS JIbJA.

N3ydeHune CBOKMCTB HACHIIIIEHHBIX TTAPOB.



N3mepenne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl MAPOB B IOMEIICHHUH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSIKESHUSI.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3auus TeJl U €€ MpOSBICHUA. DIEKTPUUYECKUU 3apan. J(Ba BUAA 3IEKTPUUYECKHUX
3apAnoB. [IpOBOAHMKH, AMAJIEKTPUKU MU TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero neficteue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTs  dnekTpudeckoro mojs. [IpoOHblid 3apsan. JIuHUM  HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FNEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO MMOJsA. Pa3HOCTh MOTEHIMATIOB U HaIpPSKEHUE.
[loTeHuumanpHast  3Heprusi  3apsga B DIEKTPOCTATUYECKOM noJe. [ToTennuman
3JeKTpoCcTaTHUecKoro mnojs. CBsA3b HANPsHKEHHOCTU IMOJISE M PAa3sHOCTU IMOTEHUUANIOB s
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOT0, TAaK U HEOJHOPOJIHOTO).

[TpuHIMIT CyNIEPIIO3ULINU JIEKTPUUECKUX TTOJIEH.

[Tone ToueuyHoro 3apsia. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpHO
3apsHKeHHOro 1o 00bEMy miapa. [lome paBHOMEpHO 3apsKeHHOW OECKOHEYHOW ILTOCKOCTH.
KaprrHbl TMHUN HANPS)KEHHOCTU ATUX ITOJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JM3NEeKTpUKHU B 3JIEKTPOCTATHUECKOM MoJe. J(UanekTpuyeckasi mpOHUIIAEMOCTh BELIECTBA.

Konnencarop. DNEeKTpPOEMKOCTh KOHJIEHCaTopa. DNEeKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

[TapaymenpHOE  coeauHeHue  KOoHAeHcaTopoB.  llocimenmoBaTenbHOE — cOeMHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopA.

JIBr>KeHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUYECKOM T10JIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3EMJICHHE JIEKTPONpUOOpOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE OJIE€ IBYX 3apsKEHHBIX TUIACTHH.

Monuenb snekTpoctarudeckoro renepatopa (Ban e ['paada).

IIpOoBOTHUKY B AJIEKTPUYECKOM II0JIE.

DJNeKTpOocTaTUYECKas 3alluTa.

YCTpolcTBO U AEMCTBUE KOHAECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHH,
PacCTOSAHUS MEK1Y HUMH U JUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOpA.

3apsiika ¥ pa3psiika KOHIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

O1ieHKa CHJ1 B3aMMOACHCTBUS 3apsiKEHHBIX TEl.



Habmonenue npeBpallieHus SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LIETIH, COACPIKAIICH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH NOTEHUUANOB (HANpSOKEHHs]) MpPU  MOCIEA0BAaTEIbHOM
COEIMHEHUU KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.

Cwiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CymeCTBOBAaHUS IOCTOSIHHOTO JJIEKTPHUYECKOrO TOKa. VICTOYHMKHM TOKa.
Hamnpsoxenne U u 31C €.

3akoH OMa a1 yyacTKa LEmnHu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  COIPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IIONEPEYHOr0 CEYECHHs. YEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, NapajuIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemoBas MOLHOCTb, BblIEIsEMasi Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO#) 37eKTpUuecKoi renu. MolHocTh ucTOYHNKa Toka. KopoTkoe 3aMbIkaHue.

KoHnzeHcaTop B Lienu mocTOSIHHOTO TOKa.

TexHu4yeckue yCTPOMCTBa M TEXHOJIOTHUYECKHE TIPOLIECCH: aMIEPMETpP, BOJBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpavyuu.

N3mepenne cuiibl TOKa U HapsHKEHUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUSI I PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBICHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipssimoe n3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTtapeii.

WccnenoBanue pa3HOCTH MOTSHITMAIOB MEXKY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBaHne cCMENIaHHOTO COETUHEHUS PE3HCTOPOB.

N3mepenne yaenpbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HAIIPSDKEHUS JI JJaMITbl HAaKaJIUBaHUS.

YBenudueHue npesena u3MepeHus amrnepmMeTpa (BoOIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIIECHUS] ICTOYHUKA TOKA.

Hccenenosanue 3apucumocty D/1C raibBaHUYECKOTO AIEMEHTA OT BPEMEHH NP KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTA MOTEHIIMAIOB MEXIY MOJIIOCAMU UCTOYHMKA TOKA OT CHJIBI TOKA
B LICTIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIHOCTY MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toxku 6 paznuunvix cpeoax.



DnekTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJIUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COIPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUYECKUA TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DJIEKTPOJIU3.
3akonbl Dapajes s AJIEKTPOIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pa3psl.
PaznuunbIe TUIIBI CAMOCTOATENBHOTO paspsaa. Monnus. [lnasma.

TexHuueckue yCTpPOHCTBA U IPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE NMPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3NIEKTPOIUTOB.

3akoHbl 3nekTpoauza dapazes.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHHME IPOBOJUMOCTH METAIIJIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH TUOJIA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEJTMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OleHKa TIpaHUl]
IIOTPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, HCCIENOBaHUN 3aBHUCHUMOCTEH  (pu3nueckux
BEJIMYMH, MPOBEpKa MPeUI0KEHHBIX TUIoTe3 (BbIOOp M3 paloOT, OMUCAHHBIX B TEMAaTUYECKHX
pasnenax «Y4eHUYECKUH IKCTIEPUMEHT, JJa0OpaTOpHbIE paOOThI, TPAKTUKYM).

MexnpeameTrHbie CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHsa B 10 kiacce oCyIiecTBIseTCs ¢ y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesxicnpeomemmusvie nonamus, ceéa3anHle ¢ UIYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, Teopus, HaOIroaeHue,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIILHBIE
npuOopsl, nudposas 1adbopaTopusl.

Mamemamuka: peunieHne cucTeMbl ypaBHeHMH. JluHelHas ¢yHkums, mnapaboia,
runepoona, ux rpaduku u cBoiicTa. Tpuronomerpudeckue GyHKIUN: CHHYC, KOCHHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MNPOEKIUH HA OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, Auddy3us, ocMoc, TemI000MeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHUE  OKpY)Kalolled  cpeabl,  yTUIM3AIUSL



OMOOpPraHNYECKOro TOIJIMBA JJISl BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISIPHBIC SBJICHUS B IPUPOJE, SJIEKTPUUECKUE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MoJIyYeHue HAHOMATEepUaloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, JKUIKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JCCOLMaIus, TajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHoOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHHsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMH (KPOHIUTEWH, peméryaTsie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyrue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTHH IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpUAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3PsAHBIC JTAMITBI, TIOTYIPOBOJHIUKOBBIE TPHOOPHI, TATbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M TNPOBOJAHHKOB C TOKOM. MarHuTHOE mMoJe.
Bekrop maruuTHON MHAYKIMU. [I[pyHIMIT CyNIeprio3uMA MarHUTHBIX MOJICH. JINHUM MarHUTHOM
WHIYKIHUU.

MarnuTHoOe 10JIe TIPOBOJHUKA C TOKOM (TIPSIMOTO TPOBOJIHUKA, KATYIIKA U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBleHHE M MOAYJb. JIBUKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJIHOM MarHuTHOM mnoJjie. PabGorta cumsl JlopeHiia.

MarunuTtHoe 1noJie B BemecTse. deppoMarHeTukH, rnapa- U IMaMarHeTUKH.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, DIIEKTPOJABHraTeNb SKoOU, yCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIMA MarHATHOTO TIONS TOJOCOBOTO U MOIKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna 7nvHWI MarHUTHOW WHIYKIMUA TIOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBIICBOTO TIPOBOTHUKA, KATYIITKA C TOKOM.

B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabGnronenue aABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopusvie padbomot, nPAKMUKyMm.

WccnenoBanre MarHUTHOTO TOJISt TOCTOSIHHBIX MarHUTOB.

UccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.



OnpeneneHrie MarHUTHOW MHAYKIIMKA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexkTpoMarHuTHOM MHAYKIMM. [loTOk BekTOopa MarHuTHOM MHAyKumMu. DJC
UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe aiieKTpuyeckoe IoJie.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WupyktuBHocth. Karylika WHAYKTHUBHOCTHM B IIE€NMHM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoWCTBa U TEXHOJOTMYECKHE MPOLECChl: HWHIYKIMOHHAS TeYb,
COJICHOM/I, 3aIIMTa OT 3JCKTPU3AIMH TEJ MPHU JABKEHUU B MATHUTHOM I10JIe 3eMJIH.

Hemoncmpayuu.

HabGmronenue siBiieHUst JIEKTPOMArHUTHOM UHTYKIIUH.

Uccnenoanne 3aBucumoctd JJIC WHAYKIHMHU OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne marauTa B aJIIlOMUHUAEBOU (MEHOW) TpyOe.

SIBieHre CaMOMHIYKIUH.

Uccnenosanue 3aBucumoctd D/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHS CHIIbI TOKa B
ETH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padGomot, nPAKMUKYM.

HccnenoBanue SBIEHUS DIEKTPOMArHUTHOM WHIYKIIHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue siBIeHUS CAMOUHIYKITUH.

COopka Mo/ieNn AIIEKTPOMArHUTHOTO T€HEpaTopa.

Pasnen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOAHMS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
DHepreTuyeckoe OmMHucaHWe (3aKOH COXPAHEHHS  MEXAaHWYECKOW »Hepruu). BriBojg
TUHAMHYECKOTO OMHCAaHUSA TAapMOHHYECKHX KONEOaHWM W3 HX DHEPreTUYecKoro u
KHHEMATHYECKOTO OTFCAHMS.

Ammmatyna u ¢$aza konebanuii. CBsI3b aMIUIMTYABI KOJIEOAHWNW HMCXOJHOW BEIWYUHBI C
aMIUTUTYIaMU KoseOaHuil €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yactota konebanuid. [leproa MaabIx CBOOOAHBIX KOJNIEOAHUI MAaTEMATHUECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHUH TPYKWHHOTO MasSTHHKA.

[TonsiTue o 3aryxaromux KojeOaHwsx. BwiHyX)7AeHHBIE KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOU. ABTOKOJICOaHMSI.

TexHu4ueckne yCTpONCTBa M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch KoaebaTeTbHOTO ABMKCHHUS.

Habmronenre He3aBUCHMOCTH MEPHOJIa MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxarommx KoiaeOaHW U 3aBUCIMOCTH TIEpHO/Ia CBOOOIHBIX KOJieOaHUi
OT COMPOTHUBIICHUS.



WccnenoBanue konebaHWil Tpy3a HAa MACCHBHOW TPYXHUHE C IENbi0 (HOopMUpOBaHUS
npeCTaBICHUN 00 HeaTbHONU MOJICNTU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JIBM)KEHUS Teja B X0Z€ KoyeOaHUi Ha yIIpYyroM MojBece.

W3y4eHne NBUKEHHS HUTSHOIO MAsATHHKA.

[TpeoOpa3zoBaHue 3HEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXaIOLINX KOJICOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HUACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEGHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxaromue dIIEKTPOMAarHUTHBIE —KoJieOaHUs. BBIHYKIACHHBIE AJIEKTPOMArHUTHBIC
KOJICOaHMS.

IlepemeHHBI TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKA M HAIIPSDKEHUS IPU Pa3IMuHON (popMe 3aBUCUMOCTH EPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconabHbIN TepeMeHHbIN TOK. Pe3ucTop, KOHJAEHCcATOp U KaTyllKa UHIYKTUBHOCTHU
B LIENIM CHHYCOMUJAJIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

WneanbHblii Tpanchopmarop. IIponsBoacTBo, nepenada U norpeOiaeHUe >IEKTPUIECKON
SHEPIHH.

OKOJIOTUYECKHE PHUCKU IPHU IMPOU3BOJCTBE 3JIEKTporHepruu. KynbTypa ucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE TIIPOLIECCHI: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXarOIMIKX 3JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHEpaTopa.

BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHuUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYCTpoiicTBO 1M NPUHIMIT ASUCTBHS TpaHchopMaTopa.

Mosienb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue NEPEMEHHOIO TOKA YEpe3 IOCIIEN0BATEIbHO COSAMHEHHBIE KOHIEHCATOD,
KaTyILIKy ¥ PE3UCTOD.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH IEPEMEHHOT0 TOKA.



Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbLE 60IHbL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacnpocTpaHeHus. [lonepeuynsle M IpoOAOJbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpejoMiieHue, nHTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBMSI M3Jy4EHHUS 3JIEKTPOMArHUTHBIX BOJH. B3aumHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  9JEKTPOMAarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJICHHE, MOJSpU3aLUs,
uHTEephepeHIHs U AUPaKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagUOCBSI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIeH Cpeibl.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJHBI OT YaCTOTHI KOJIeOaHU.

Habumronenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeHnm 1 qudpakiiuyi MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pEe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHE.

HaGmronenne cBsi3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
Kosie0aHuM.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJnsipu3anus, 1udpakuus, HHTephepeHIus.

O6HapyxeHrue HHPPaKPaCHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHMs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHEHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. TouyeuHsblit
HCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIM IOKa3aTenab MNpesoMieHHs. IoCTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PaHULly pas3zaeina
JBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIi coctaB Oenoro cBera. LIBer.

ITonnoe BHyTpeHHEE OoTpaxeHue. IIpenenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKECHHUSL.

Cobuparomue M pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW cepuueckoi
JMH3BI OT €€ TEOMETPUH U OTHOCUTENILHOTO MOKa3aTess MpeIoMIICHHUS.

®opmyiia TOHKOHM JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.



XoJ yda, TPOIIEIIEro JUH3Y MO/ MPOU3BOJIBLHBIM YIJIOM K €€ TJIABHOM ONTUYECKON OCH.
[TocTpoeHne n300pakeHUT TOUYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJIOZIEHNUsT MAaKCMMYMOB M MHHMMYMOB B HMHTEP(QEpPEHIMOHHON KapTHMHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsr! kilaccuueckux HHTEPPEPEHIIUMOHHBIX CXEM.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HaOMIOACHHUS TIIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyNa, IEePUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OMTHKA, TU(PPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Haburoienne nogHoro BHYTpeHHEro oTpakeHus. MoJieiab CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habumronenne 11BeToB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NOIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEpE KHUJKUX
JUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonryuenue n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKaja U JIMH3bIL.

[Tony4yeHue n300paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHNH U TOISpU3aIIH CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepepeHINM Ja3epHOT0 N3TYUEHUS Ha BYX LIEIAX.

HaGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPA.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielIHAJIbLHONM TEOPUH OTHOCHTEIBHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTymarsl cnenuanibHOM TEOopuun
OTHOCHUTEJIBHOCTH.



[IpoctpancTBeHHO-BpeMeHHOM ~ uHTepBai.  [IpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJICHUE BPEMEHU U COKpallleHue
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOS.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYECKUH IKCIIEPUMEHT, 1TaO0paTopHbIE pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (1Mo (gororpadusmM TPeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe u3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEpPHOro Tena). 3aKoH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpitel A. I'. CtoneroBa. 3akonsl hoTodrdhdexra. YpaBHeHue DitHIITEHHA
s potodrpdexra. «KpacHas rpanuiay porodaddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO NOMIOMIAIOIIYI0 M
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BosHoBbie cBoiicTBa yactuil. Bonnbl ae bpoitis. Jlnvna BosHbl 1e bpoiing u pazmepsl
o0jmacTu  JOKanmM3alMM  JBWXKylIeiics dacTuipl. KopmyckynspHO-BOTHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpHUCTaslIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IMPOILECCHl: CIIEKTPOMETP, (POTOAIEMEHT,
dboTogaTuuK, TyHHEIHHBIAH MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOAHO.

Hemoncmpayuu.

®doTor(PeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToano.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue ¢poropesnucropa.

N3mepenne mocrosinuol [lmanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas moznens atoma Pesepdopaa.

[Toctynarel bopa. M3nydyenue u norjomieHne (OTOHOB MPH MEpexoie aromMa ¢ OJHOI0
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHY)KJIEHHOE M3lyueHue cera. Jlasep.

TexHuueckue ycTpOWCTBa U TEXHOJIOIMYECKHME MPOLECCHl: CHEKTPaJbHBI aHalu3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHEHvaThIX CIIEKTPOB.

YCTpolcTBO U ACMCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOIO U3IIYyYEHUS.



Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HabGnronenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOI0 aTOMApHOIO BOJOPOJA U U3MEPEHHE IOCTOSTHHON
Pun6epra.

Tema 3. Quzuka amomHoz20 A0paA U INEMEHMAPHBIX YACIUY.

Hyxnonnas moxaens sigpa I'eiizendepra—Banenko. 3apsia anpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacman. IJISKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4ECHHE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbl B mpupoge. CpoiicTBa
MOHM3UPYIOLIET0 U3JIy4eHUs. BiusHue paaroakTHBHOCTH HA XKUBbIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. Jenenne wu cuHte3 snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTHUKHU.

MeTtoabl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoit monienu. KBapk-riitooHHas MOJCIb aJpOHOB.

®usuka 3a npegenamu CtangapTHoi Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnunctBO duznyueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKUE IMPOLIECCH: JO3UMETp, kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue TpeKoB 4acTUIL (110 TOTOBBIM oTorpadpusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BUTUs acTpoHOMuHW. llpukiagHoe ¥ MHPOBO33PEHUECKOE 3HAYECHHE
acTpoHOMUHU. [IpuMEHMMOCTh 3aKOHOB (U3MKU JUIsI OOBSCHEHUS HPUPOJIbI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccilenoBaHUd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
pasnoTeNecKoNbl, BHeaTMOc(hepHas acTpOHOMHUSL.

Bun 38€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, UX BUIUMOE IBHKCHHUE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE37.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIA
3BE3]] IJIABHOM  IOCJIENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
raniakTuk. PannoranakTiuky u kBazapbl. YEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranuwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.



Habmionenuss  3BE3mHOr0 HebGa  HEBOOPYKEHHBIM  IJ1a30M €  HCHOJIB30BaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKECHUW JJII  ONMpEACNICHUs] TOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHHH.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTEIIBHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OlLeHKa TpaHUI
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MUecKux
BEJIMYMH, MPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

O0o00maroniee NOBTOpEeHHUeE.

O6oOmerrne W cUCTeMaTH3alMsl  COJIEpXKaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«Momnekynsipaas (U3MKa U TEPMOJUHAMHKAY», «DIEKTpoauHaMHUKay», «KoineOGaHUs M BOJHEI,
«OCHOBBI CIIEIUANIBHON TEOPUM OTHOCUTENbHOCTH», «KBaHTOBas (Qu3nka», «IJIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MeATETbHOCTH YelOoBEeKa, pojib M MecTo (M3UKM M acCTPOHOMHH B
COBPEMEHHON HAayyHOM KapTHHE MHUpa, 3HAUYEHHUE ONUCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
O00BSCHUTEIBHON U MIPOTHOCTHYECKON (PYHKIMN PU3ndeckoi Teopuu, poib (HU3HUECKON TEOpUn
B (OpPMHPOBAHUM TIPEACTABICHUN O (PU3MYECKON KapTUHE MHUpPA, MECTO (PU3UUYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H.

Wzydenue kypca ¢usuku yranyon€HHOro ypoBHs B 11 kiacce oCyIIecTBISIETCS ¢ YYETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTWUKH, OWOJOTUM, XUMUH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMOO0068 HAYUHO20 NO3ZHAHUA:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npuOopsbl, udpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuieckre QyHKIMU: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
MPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haku no100us TPEYroIbHUKOB, OIpeIeeHHE TUIONIAaI1 IUIOCKUX QUTyp U 00bEMa Te.

buonozua: >nektpuveckuie SBICHHUS B KUBOM MpUpOJE, KoyieOaTeNbHbIE NBIKEHUS B
)KUBOW  TIPUPOJIC,  DKOJOTMYECKHE  PUCKU  TpPU  MPOU3BOACTBE  AIIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYXKaloIleld Cpeapl, YyIbTpa3ByKoBas JAHArHOCTHKA B
MEIUIINHE, ONTHYECKUE SIBJICHUS B )KUBOU MIPUPOJIE.

Xumua: CTpoeHHWE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOHN PEIIETKY, CIIEKTPAIbHBIN aHATIN3.

TI'eozpagpua: marnuTHbBIE MONIOCA 3€MIIM, 3aJI€KU MArHUTHBIX Py, (OTOCHEMKA 3€MHOI
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEINb
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yuyeOHOTro mpeamera «DHU3UKay JO0JKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  OOIIecTBa,
pacuiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK OOYy4YaroOIIErocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aIuy;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBHBIMA WHCTHTYTaMH B COOTBETCTBHH C HX
GYHKIUSMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN IpaXkAaHCKOM NIAEHTUYHOCTH, MAaTPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHICKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W MNPUHUMATh OCO3HAHHBIE PELICHMS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOIICHHE K MHUpY, BKJIIOYAsh ACTETUKY HAay4YHOTO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANbHONU IEeSTeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KyJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYXKAIOILIEH Cpelie HA OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAHUHU 10 (PU3HKeE.



HECHHOCTH HAYYHOI'0 MO3HAHHUA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIIECTBIIATH  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JEeSTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIFHO (DOPMYITUPOBATh M AKTYaJM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPENENATh eI AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJbTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHU U METOJaMH (PU3UIeCcKOi
HaYKU;

BJIQ/IETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKONM W TMPOEKTHOW JEeATEIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpXKAHUS, NPHUMECHCHUIO Pa3IUHIHBIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W WM aKTyaJIM3MPOBATh 3aJ]ady, BBIJIBHTATh
rUnore’y e€ pelleHus, HaxOoAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a]a4l B 00pa30BATEIbHON NEATEILHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMePEHOCUTh 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC MOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BIQJICTh HABBIKAMHU MONy4YeHHs wuHpopMmammu (HU3HUECKOTO COACpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh IOWCK, aHAJU3,
CUCTEeMATH3AIMI0 W WHTEPHpETaluio HHDOpMAMKU pa3INYHBIX BUIOB H (QopM
MIPEICTaBJICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3alMOHHBIX 331ad C
coOmrofecHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opmarax ¢ y4éToMm
Ha3Ha4YeHWs] WH(GOpMAIMU U IEJIEBOW ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEIICTABICHUS U BU3YATH3AITHH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH 1 BO BHE-YPOUHOU JESITEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW ¥ MHIAMBHIyaTbHON paObOTHI;
BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JAECHCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH
JIEeHCTBUS TO €€ JOCTH)KEHMIO: COCTaBJATh IUIAH JACWCTBUN, pAclpenensiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKAa KOMAaHJIbl B 0OIIUi
pe3ysbTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIIECTBIIATh MO3HABATENBHYIO JAEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIEHUs] pacyETHHIX U KAaueCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW paboThl C yUETOM HMMEIOIIHXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMKA B 001acTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJIb, AMOLMOHANbHBIA HHTEJLJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTb, OLIEHUBATD
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQ/IETh HABBIKAMHU II03HABATENBHOM pedIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;
puU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OMIUOKU.

B mnponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (I)I/I3I/IKG JJISL
YPOBHsI CpeHero ooiiero oopa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJIaralonifii chOpMHUPOBAHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITIOHMMAaTh CBOE HMOILMOHAIBHOE
COCTOSIHUE, BHJICTh HAIPaBJICHHS Pa3BUTHsS COOCTBEHHOW ASMOILIMOHAIBHON cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEeTYJIMPOBaHHUs,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  yYMEHHE  NPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTh  QJaNTHPOBATBHCS K
YMOIMOHAITBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHKCHHUIO IICIIH U YCIEXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OMIATHH, BKIIOYAONIICH CITIOCOOHOCTh MOHMUMATh 3MOIMOHAILHOE COCTOSIHHE JIPYTHX,
VUUTHIBATh €0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periatb KOH(DIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xonny oOyuenust B 10 knacce npeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEeCcKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesITeNbHOCTH YeJIOBeKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MUDpa, 3HAYECHUE ONUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOU (PU3MKM M TEPMOIMHAMHMKH, POJb (PU3UUECKOM
Teopuu B (POPMHUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sIBJIEHUI): MHEpIMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TmMajeHue, aOCOJIOTHO YyHpyras
neopmanusi, abCOMIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIH
rasza, *UJAKOCTH M TBEPAOTO (KPUCTAILNIMYECKOIO) Tesa, MICANbHBIM ra3, TOUEUYHBIN
3apsj, OZHOPOJHOE MIEKTPUYECKOE I10JIE;



pa3nuyarh YCNOBUS (TpaHHIBI, 001acTH) NPUMEHUMOCTH (U3WYECKHX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
HCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLIECChl M SBJICHMS, MCIIOJIb3Ys
OCHOBHBIE IIOJIOXKEHHMSI M 3aKOHBl MEXAaHUKHU (OTHOCUTEIBHOCTb MEXAHHMYECKOI'O
JBWDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIIKEHUS, MpeoOpa3oBaHuUs
[Namunes nmns  CKOPOCTM M IepeMellleHus, 3akoHbl  HplooToHa, mnpuHOUD
OTHOCUTEJIBHOCTH ['anuiies, 3aKOH BCEMHMPHOIO TATOTEHHS, 3aKOHBl COXPaHEHUS
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBsA3b pabdOThl CUIIBI C H3MEHEHHEM
MEXaHUYECKOM 3HEpPruM, YCIOBHMS paBHOBECUS TBEPAOrO Teja), IpPU 3TOM
UCIIOJB30BaTh ~ MAaTEMAaTU4YECKOE  BBIPAXCHHE  3aKOHOB,  YKa3blBaTh  yCIIOBHS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ['anuies, BTOPOro U TpeTbero
3aKOHOB HbIO0TOHA, 3aKOHOB COXPAHEHUS MUMITYJIbCAa U MEXaHUYECKON DHEPIuH, 3aKOHA
BCEMHUPHOTI'O TATOTCHUS;

AQHAIN3UPOBATh U OOBSACHATH TEIUIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonoxernnss MKT u 3aKOHBI MOJIEKYISIDHOH (H3UKH M TEPMOJUHAMUKH (CBSI3b
JIABJICHUSI MJI€AJIbHOTO ra3a Co CPeIHEN KMHETUUECKON YHEPIUEN TEIJI0BOIO JBUKCHHUS
U KOHILIEHTpallMed €ro MOJEKyJ, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEHN
KMHETUYECKOW DJHEprued TEeIUIOBOTO JBHMKEHUS €r0 4YacTHl], CBA3b JaBICHUS
UJEAIBHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpaTypoW, ypaBHEHUE
MenneneeBa—KuamnelipoHa, nepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
SHEprMM B TEIUIOBBIX Ipolieccax), HpHU 3TOM HCIHOJIb30BATH MaTeMaTHYecKoe
BBIPDAKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBHUS IPUMEHMMOCTH YpaBHEHHs MeHnpeneeBa—
Knaneiipona;

AQHAIN3UPOBATh M OOBACHATH AJIEKTPUUECKHE SIBICHUS, HCIOJb3Yys OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH  KynoHa, NOTEHIMANBHOCTH  JJIEKTPOCTATHUECKOTO  MOJA,  IPHHIMII
CYNEPIIO3UINHN DJIEKTPUYECKUX ITOJIEH, IPU ITOM YKa3blBas YCIOBUSA NPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKH Ba)KHbIE€ COOTHOIICHMs: 3akoHbl Oma uid
y4acTKa LENU U JJI1 3aMKHYTOM 3JIEKTPUUYECKOU 1ienH, 3akoH J[xoynsa—JIeHna, npasumna
Kupxroda, 3akonsl @apanes A 3JIEKTPOIU3a);

ONMMCHIBATh (PU3HUECKUE MPOLIECCHl U SIBICHMSI, HUCIIONb3Yys BEJIMYUHBL: IEpEMEIlEHNE,
CKOpOCTb, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, JABJICHUE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexaHudeckas SHeprus, padbora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHUs, MOLIHOCTb, YHEPIUs B3aMMOACUCTBHS Teja ¢ 3eMiIEN BOM3U €€ TOBEPXHOCTH,
BHEprus ynpyro pgedopMamuu MOPYKUHBL, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAsS
TeMmreparypa Teja, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus MHJICalbHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAsl BJIAXKHOCTh BO3]yXa,
KII[ waeanbHOro TEIUIOBOIO JBUTATENsS; AJIEKTPUYECKOE TMOJIe, HaNpsKEHHOCTh
JIEKTPUYECKOrO II0JIA, HAINpPSHKEHHOCTh IOJII TOYEUHOIO 3apsia MU 3apsyKEHHOIO
niapa B BaKyymMe€ U B JUOJIEKTPHUKE, MOTCHIUAN JIEKTPOCTATUYECKOrO I0JIsA, Pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMKYINAs CHJIA, CHJa TOKA, HaIpsHKEHHWE, MOIIHOCTh TOKa,
JNEKTPUYECKas EMKOCTh IIJIOCKOIO KOHAEHCATOpa, CONPOTHBICHHE y4YacTKa LEMH C
[IOCJICIOBATEIbHBIM M MApPAJUICJIbHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPIHUsd
IIEKTPUYECKOTO I0JIs1 KOHJIEHCATOPA,



OOBSICHATH OCOOEGHHOCTH MPOTEKaHWs (U3NYECKHX  SABJICHUI: MEXaHHUYECKOe
JBWKEHHUE, TEIUIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXEHUE, Tuhdy3us, UCTIapeHHe, KUTICHHE W KOHJICHCAIUS, TUIaBIICHUE
M KpUCTA/UIM3alUsl, HAMNpPAaBICHHOCTh  TEIUIONEpeAauu, JJIKTpU3auus  Ted,
3KBUIIOTEHIIUAIBHOCTH IOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH HW3MEPEHHM, JeNiaTh BBIBOJBI TIO
pe3yJbTaTaM MCCIIEI0BaHuUS;

MPOBOANTH KOCBEHHBIC HM3MEPEHUs (PUINYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TNPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHaJIM3UpOBATH
MOJIYYCHHBIC PE3YJIbTAThI U JIEIAaTh BBIBOJI O CTATYyCE MPEAJIOKCHHOM TUTIOTE3bI;
coOnrofarh mpaBuia 0e30MacHOro Tpyaa IpH MPOBEICHUU HCCIECIOBAaHHM B paMKax
y4e0HOr0 SKCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-MCCIEI0BAaTENbCKOW M IPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHus;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHalIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pu3MUECKOH
MOJIeTM, OTBEYarIield TpeOOoBaHUSAM 3a7aud, NPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYNaThl  (U3UYECKUX TEOPUH TIPU  HCIOIH30BAHUU
MaTeMaTUYeCKHX METOJIOB peIIeHUsl 3aJad, MPOBOJAWTH pPacu€Thl HAa OCHOBAHUU
MMEIOIINXCA JAHHBIX, aHAJIU3UpPOBATh PE3YNbTaTbl U KOPPEKTHUPOBATH METOBI
pElIeHHs C YYETOM MOJYyUYEHHBIX pe3yIbTaTOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONMOpOl Ha
W3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
HU3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOANTH MPUMEPHI BKJIaJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIGHWBATh TMOCIEJICTBUS OBITOBOM M  TPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MYEeCKHMMH TMpoIleccaMu, C TO3HIHMA
9KOJIOTHYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 panoHaIbHOM
MIPUPOJIOTIONB30BAHNH, @ TAaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI pabOThI ¢ HHPOPMAITHEH (HU3UIECKOTO COAEPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TPU ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(DOpPMAIIMOHHBICE  TEXHOJOTMH  JUISI  TOWCKA,
nepepaboTKU W TPEABSBJICHHS Y4YeOHOW W HAyYHO-TIOMYJSAPHON HWHGOpPMAIINH,
CTPYKTYpPUPOBAHUS W HMHTEpPHpPETalud HHPOpPMAIMK, MOJYyYEHHOW U3 Pa3IUYHBIX
HUCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyr0 HH()OPMAIIUIO U OIICHUBATH €&



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBJIATE  OpPraHU3allMOHHBIC ¥ TI03HABATEIIBHBIC YMEHHS CaMOCTOSITEILHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIICKUX PadOoT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IJIAaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO pACHpPEACATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYyaIlHMsX, aJICKBATHO OLICHUBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JICATENBHOCTH  I10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh pPOJb (U3UKKH B HKOHOMUYECKOW, TEXHOJIOTHMYECKOH, COIHUANIBbHONH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOM
Hay4YHOM KapTHHE MUPA, POJIb ACTPOHOMUH B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIONICH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUH — HJIEKTPOJMHAMUKH, CHEUUATBHOM TEOPHUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, posnb GU3NUECKol Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHUpPa B OOLIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

paznuyarth YCIOBUS MPUMEHMMOCTH Mojened (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKH MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEJIM CBETA;

pasnuuath yclIoBUS (TpaHUIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIONb3Ys
OCHOBHBIE IIOJIO)KCHHMSI W 3aKOHBl DJIEKTPOAVMHAMUKM M CIELUUAIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKOH »AJEKTPOMAarHUTHOM WHAYKUWH, mpaBwio Jlenma, cBsizp O/C
CaMOMHIYKIUU B JJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTBIO M3MEHEHHUs CHIIbI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUU OTHOCUTEILHOCTH DWHIITEHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOIb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHAa A1 HoTOdPdeKTa, MepBbId U BTOPOH
MOCTyJaThl bopa, MpUHIMI COOTHOIICHUS HeompeaeneéHHocTen [ eiizendepra, 3aKOHBI
COXpAHEHHUs 3apsJ0BOTO U MAacCOBOTO YUCE W SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
pPaMOaKTUBHOTO pacraja);

ONMCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHHUS, UCIIOJIb3YS BEIMYMHBI: HANPSKEHHOCTh
JIEKTPUYECKOTr0  MOJIs, IMOTEHIHMAI  JJIEKTPOCTaTUYECKOro  IOJIs,  Pa3HOCThb
MOTEHIIUAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO MOJsi, MarHUTHBIN
IIOTOK, cwia Amnepa, WHAYKTHUBHOCTb, 3JIEKTPOIBMKYILAs CHJIA CAMOWHIYKIIHH,
SHEPIvsli MarHUTHOTO MOJISI TPOBOJIHHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS



SHEPTusl, SHEPrus MOKOs CBOOOJHOM YacTHUILIbI, SHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCJIO U 3apsi]l ipa, SHEPTUSI CBS3H SIAPA;

OOBSACHATP OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(DEPESHIIHS BOITH, TUPPAKIIHS, TUCTICPCHUS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, ¢otodnekrpuueckuit 3gdekr (pororddexr), anbda-
u Oera-pacmaabl  siaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIIEKTPAJILHOTO aHa3a U padoTHI Jla3epa;

ONpEeNeNATh HalpaBJICHUE WHAYKIUM MAarHUTHOIO MOJIsl ITPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenna;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTHIBATh €T0 XaPAKTEPUCTUKH;

MIPUMEHATH OCHOBOIIOJIATAOLINE ACTPOHOMHYECKHUE IOHATHSA, TEOPUU U 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOWCXOAAIUX B 3BE3/IaX, B
3BE3AHBIX CHCTEMaX, B MEXKralaKTH4YeCKOW Cpele; HBIKEHUs HeOeCHBIX Tell,
IBOJIFOLIMY 3BE3 U BeceneHHOM;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH Pe3yIbTaThl
MOJTYYEHHOW 3aBUCHMOCTH (PU3UYECKMX BEIMYMH B BHJAC TpaduKOB C YIETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpEeHUM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
UCCJIEI0BAHMS;

MPOBOJNTHh KOCBCHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMATBHBIA METOJ W3MEPEHUS, OIEHUBaTh aOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI O TMPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl: IUIAHHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATyCe MPEIIOKEHHOM TUIIOTE3bI;
ONUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30macHOro TpyJa NpU MPOBEIEHUU HCCIEIOBAHHMA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-UCCIIEIOBATENbCKOM U TMPOEKTHON
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB M J1a0OPaTOPHOTO
000pyI0BaHus;

pemaTh pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3a/JIaHHON (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaloIe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyNaThl (U3UYECKUX TEOPUH TPU HCIIOIH30BAHUM MAaTEMAaTHYECKUX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcu€Thl Ha OCHOBAHMHM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIolre MPUMEHEHUsI 3HAaHUN U3 Pa3HBIX pa3JeioB
Kypca GU3MKH, a TakK)Ke€ WHTETPAlMd 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 7151 OOBSICHEHUS! OCHOBHBIX MPUHIUIIOB PaOOTHI
MU3MEPUTENbHBIX TPHUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKW, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MHpA, B pPAa3BUTHE TEXHHUKU U
TEXHOJIOTHi;



aHATM3UPOBaTh M  OLEHUBATh TIIOCIEACTBUS OBITOBOM H  NPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C TO3ULUN
IKOJIOTMUYECKOI 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IPUPOJIONOIb30BAaHUM, A TAaKXKE Pa3yMHOM HCIOJb30BAHUU JOCTH)KEHUH HAyKH U
TEXHOJIOTHI JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IIeCTBa;

NPUMEHSTH pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannei GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepabOTKM W TPeAbsABICHUA Y4YeOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJydyaeMyt0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UH(POpMALUY;

NPOSBISAT, OpPraHU3AlMOHHBIE M MO3HABaTelbHbIE YMEHHUS CaMOCTOSITEIILHOTO
IPUOOPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Y4EOHO-
HCCJIE0BATEIBCKUX pPadoT;

paboTaTh B TpYIIE C HCIOJHEHHWEM pA3JIMYHBIX COLMAJIBHBIX POJEH, IUIaHUPOBAThH
paboTy TpYMIbI, pPAlMOHAIBHO pPACHpelesiTh IeSATeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMarpuBaeMoi poOJIEMBI,

OpOSBISATE MOTHBALMIO K Oynymed mnpodecCHOHANbHOM — IEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHme
(undgposbie)
n/  pa3JgejioB M TeM Bcer  KoHTpOJIbH IIpakTHyeck
oOpa3oBaTeibH
n NPOrpaMmsl 0 ble padoThI ue padoTsl
ble pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 Hayunsblii MmeTo 6
MO3HAHUSI IPUPOJIBI
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpOTO Tema 5 1
54 3aKOHBI COXpPAHEHUS B 10 1
MEXaHUKe
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHOKMHETHYEC 15 1
KOW TEOpHUH
39 Tepmogunamuka. Terio 20 1
BbI€ MaITMHBI
ArperatHbie COCTOSIHUS
3.3 BemectBa. ®a3oBrle 14 1
NIEPEXO0IbI
Hroro 1o pasuery 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DneKTpruecKoe mojue 24 1
4.2 ITocTostHHBIN ) 24 1
IIEKTPUYECKUI TOK
43 Toxu B pa3nmuyHbIX 5
cpenax
Hroro no pazneny 54

Pazgen 5. ®U3HUECKHN MIPAKTUKYM

duznueckuit
5.1

[IPaKTUKYM

16

16




Hroro no pasgeny

16

PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170 g 16
YACOB I10 [TPOTPAMME
11 KJIACC
N HanmeHoBamime KosauuecTBo 4yacoB DJIeKTPOHHbBIE
(uudpossbie)
n/ | pasjgesioB M TeM Becer  Kourpoabnsl  IlpakTHuecku
o0pa3oBaTe/ibHbI
n MpOrpamMmbl 0 e padoThbl e padoThbl
e pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarsuTtHoe 1noJje 14
12 DneKTpoMarHuTHa 13 1
ST MHTYKIUS
Htoro no pazneny 27

Paznen 2. KOJIEBAHUSA U1 BOJIHbBI

Mexanuueckue

2.1 10
KOJIeOaHus
99 DJIEKTPOMAarHUTHBI 15
€ KoJre0auus
Mexanunueckue u
2.3 AIIEKTPOMArHUTHBI 10 1
€ BOJIHBI
2.4 Onruka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosst CTO

5

1

Hroro no pazgeny

5

Pa3znen 4. KBAHTOBAS ®U3UKA

KopnyckynsipHo-

41 M 15
BOJIHOBOH JTyaliu3m

4.2 dusuka aroma 5
duznka aTOMHOTO
aapa u

43 P 5
3JIEMEHTaPHBIX
YACTHUILL

HWroro no pazneny 25




Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DIJIEMEHTHI
5.1 aCTPOHOMMUH U
acTpou3uKu

Uroro no pazgeny

12

12

Paznea 6. PU3HUYECKHAN MPAKTUKYM

dusnuecknii
6.1
MPaKTUKYM

16

16

Hroro no pazneny

Paznesn 7. OBOBIIAIOHIEE TIOBTOPEHUE

16

Cucremaruzanus u
00o0mIeHne
MIPEIMETHOTO
COJIepKaHUs U

71 OTIbITa
NeSITeIIbHOCTH,
pUOOPETEHHOTO
NIPU U3yYCHHUU
Kypca ¢pusuku 10 —

11 kmaccoB
Hroro no pazneny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA
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