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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHMN K pe3yibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTebHOU
nporpammel, npenctaBieHHbix B GI'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbl  BocniuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickoit  @enepaunyu, peald3yrOIIUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE COJepXKaHue,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB Y4eOHOro
npeaMera ¢ yd4é€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOIMKM Yy4eOHOro
npolecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxesa. [Iporpamma mno Qusuke gaér
NPECTaBICHNUE O IEJSIX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKU yrIyOJEHHOTO YpPOBHSA I03BOJIAET pEalM30BaTh 3aJaud
npodecCHOHAIBPHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Ui  TPOJOJDKEHUsT OO0pa3oBaHHMsI B OpPraHM3alUsAX MPO(EeCCHOHATBLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAaHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00TnYecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpPEeIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 10 (GU3UKE HA YPOBHE CPEHETO 001Iero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO/.

[Tporpamma o (usmKe BKIIOYAET:

IUTAHUPYEMbIE pEe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKkay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3nke MMeeT NPUMEPHBIH XapakTep W MOXKET ObITh HCIIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJU3alUd PA3IMYHBIX METOAWYECKHUX TOAXOIO0B K
npenofaBaHuio (GU3NKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHUHM COXPAaHEHUs 00s3aTelbHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAeNHsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH NPUMEHATh HAYYHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.
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B ocHOBy Kkypca (u3uKH Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs TMOJOXKEH Psl UICH,
KOTOPBIE MOKHO PaccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBMM C He Marepuan Kypca (QuU3MKH 00benuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIeCKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3YyYEHHBIX TEOPUH U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCsl Ha YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/EATEIbHOCTHOTrO noaxo/a. s pu3uKu peannsanus 3TUX MPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOT0 SKCIIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTANbHBIE YYEHHYECKHE OIBITHl IPH
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBO MHCTPYKIIUHU.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus kaOuHeta ¢usuku. [Ipu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jenia Kypca, TaKk U MHTETpUPYs NPUMEHEHUE 3HAaHWM U3 pa3HbIX pasnenos. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.
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B cootrBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3HUKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 0OOPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOe 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE ANl YUYCHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(MPOBBIX NMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0KA3aTeIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUM O BO3MOXHBIX cdepax Oyaymer mnpodeccrnoHaTbHOMU
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 OO0LMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUI PUMEHSITh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUTSL IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a4H, B TOM YHCJIE 3a/1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a W WHTEpPIpeTaluu WHPOPMAINUN, ONpEACTCHHUsS IOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HUCCIEI0BATENbCKOM, TBOPYECKOM
JeSITEIbHOCTH;
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pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIH ypOBEHb H3YYEHUS
yuebHoro mnpeamera «®Pu3nka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaETCs
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIEIUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriayOi€HHBIN YPOBEHB) HAa YPOBHE CPEIHETO OOIIETO 00pa30BaHUS
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CrnocoObl n3mepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeaTbHAsl )KUKOCTh, UJICAbHBIN T'a3, TOUCUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, I'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

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

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepeHne cuiibl TOKa M HaNpsKEHUS B LENM IOCTOSHHOIO TOKa HpPH MOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

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

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIHMH Ha OCH CHCTEMbl KOOpJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

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

KpuBosnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepHaIbHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHapsI0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.

[okymMeHT co3aaH B 3nekTpoHHo chopme. Ne 111 ot 18.05.2024. UcnonHutens: Uanatynnuxa M.P. 0 AIEKTPOHHbINA
CtpaHuua 6 n3 75. CtpaHnua cosgaHa: 18.05.2024 09:58 =¥ TATAPCTAH



[IpeoOpa3zoBanne MBIKEHHUM C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUs TMpU NPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHMs Tea, OpOLIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoTe3sl o0 npsiMoi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH Teproja OOpalleHHs] KOHHYECKOrO0 MasTHHUKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa /111 MarepuaibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JIBI>KeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMXKEHUU Tella B JKMIKOCTH WU Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasienue. Cuiia Apxumesa.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TEJa
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.
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Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCUMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIErKuii OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToOiUMBOE, O€3pa3InYHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX TO4eK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMANBHbIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM
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rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymu s MACANbHOM JKUJIKOCTH KakK CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3MepeHne MOIHOCTH CHJIBL.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKOM SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsApHO-KuHeTndecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

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

Mopnenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpWHU: YacTHIBl Tras3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacraBieHre U30MPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJMHAMHMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.
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TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
MOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KAK CPEHHE 3HAYEHUS BEJIWYWH, ONMKCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoIuHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXKHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.
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[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [{ukin Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIIOBOIO HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHEHHE yJIETbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCThIBAaHUS BEIIECTRA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcalus. Vcnapenwe wu kumeHue. YaenbHas TeIIOTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactsbkenune u cxxarue. Cnsur. Moayne Onra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpaszoBanue sHEprun B (Pa3oBBIX MEpeXoax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCH: KUAKUE KPUCTAIUIbL,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.
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OnBITEI ¢ MBUIBHBIMH IUIEHKAMU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX I1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenne kodpUIeHTa moBEpXHOCTHOTO HATSKCHHUSI.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiepOpMallMi PE3NHOBOr0O 00paslia OT NPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKHUM 3apsn. [IBa BHIA 3JIEKTPUYECKHUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTApHBIA 3JIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMepHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEeKTPUKHY B 2JIEKTPOCTaTUYECKOM IoJIe. J{ManeKkTpuueckas MpOHUIAEMOCTh BELIECTBA.

Konnmencarop.  DJeKTpoEMKOCTh  KOHJICHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>KeHure 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecKkne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne

I'paada.
Hemoncmpayuu.
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YCTpolcTBO M MPUHLIMT ACHCTBUS AIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKCHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

YCTpolCTBO U AEMCTBUE KOHIEHCATOPA MOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apSHKEHHOT0 KOHJIEHCAaTOpA.

3apsika 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHus TOKa B LENH, COAECPHKAIIECH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hamnpsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M TUIOMIAU IOMEPEYHOr0 CEYCHHS. YJEIbHOE COMPOTUBIICHHE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoONTHOCTh JEKTPUUYECKOTO TOKA. TerioBast MOIIHOCTh, BbIIENsI€Mast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpUUecKoi enu. MoIHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHu4ecKkne yCTPOMCTBA W TEXHOJIOTMYECKHE TIPOIECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, ILIOIIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TIPH  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.
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Cnioco0OsI coeHEHUsT NCTOYHUKOB ToKa, DJ[C Gartapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHU ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKY MOJIFOCAMUA UCTOYHHKA TOKA OT CHJIbI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIeKTpUYecKasi MPOBOAMMOCTb pPa3JIMYHBIX BEUIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsaoticTBa p—n-niepexoaa. [lonynpoBoHUKOBbIE TPHOOPHI.

DNEKTPUYECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnexTpudeckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnasma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHus (U3HMUECKUX BETUYHUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IU(POBHIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MOTPEIIHOCTEH.
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[IpoBeneHNE KOCBEHHBIX HW3MEPEHHH, WCCICIOBAHUM 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOpP M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kiacce ocymiecTBiseTcsl ¢ y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6Oona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXaloumled  cpeibl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKU B TEXHHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSAHBIC JAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaTbBAHHKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe IoOJe€.
Bekrop marautHOM MHAYKUMU. [IpUHIMI Cyneprno3uMy MarHUTHBIX 1OJIe. JIMHMY MarHUTHOU
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruutHoe nose B BeuecTse. eppoMarHeTUKY, napa- U IMaMarHeTUKH.
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TexHHUYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NMPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIH
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomovi, PAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoct I/IC HHAYKIUH OT CKOPOCTH HW3MEHEHUS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJI€HUS JIEKTPOMArHUTHONW HHAYKIIHU.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMarHuTHOIO TeHepaTopa.
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Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanne konebaHWl Tpy3a Ha MAacCCUBHOM MpPYXHHE C IEJIbl0 (OPMHUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanune yObIBaHUS aMIUTATY/IBI 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHACHCATOpa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE dIEKTPUIECKON
SHEPTUHU.
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OKOJIOTMYECKUE PUCKU TPHU MPOU3BOJACTBE JJIEKTpOdHEpruu. KynbTypa HCHONB30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuuecKrue YCTPOMCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

Brinyx1eHHbBIE CHHYCOHUIAJIbHBIE KOJICOAHMUS.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCaTopa.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHudeckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHeHus. [lomepeunble W MNpOAOJIbHBIE
BOoJHBL. [lepros, cKkOpoCcTh pacnpoCTpaHeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[ITymoBO€ 3arpsi3HeHHE OKPYKAIOIIEH Cpe/bl.

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaK€HHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue yCTpoWcCTBa U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JNarHOCTHKA B TEXHUKE U METUITHE.

Hemoncmpayuu.

OO0pa3oBaHue U pacpoCTpaHEHHE TMOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habnronenne oTpakeHus U IPEeTOMIICHUST MEXaHUYECKUX BOJTH.

Hab6monenue nuntepdepeHnu u AUGpaKkind MEXaHHUYECKUX BOJH.

AKYCTHYECKUI PE30HAHC.
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CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B ILIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUICHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'PaHMILy pasjelia
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIUH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO MOKa3aTes MPETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIUH3Y MOl MPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHtepdepenuus cBera. KorepeHTHbIE UCTOUYHHUKHU. Y CIIOBUS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIPH MaJIeHUA MOHOXPOMATHYECKOTO CBETa HA JUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIIOCKOMApAILIETBHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue CBONCTB U300paKeHHI B TUH3aX.

Mopenu MHUKpoOCKOMa, TEIECKOIA.

Hab6mronenue natepdepeHIinm cBeTa.
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HaOnroneHue 1BeTOB TOHKHMX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmionenue nonsipu3anyu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakuuu, MHTEpHEpeHIUT U NOJSPU3aLUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOMOA ITPH MOMOIIHU AU()PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeoOpazoBanusa  Jlopenua.  Yciosue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYeCKne YCTPOWCTBA M TEXHOJOTMUYECKHE MPOIECCH: CIYyTHUKOBBIE MPUEMHHKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKkynapnuo-601mno60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHHe DUHINTEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHune cBera (B YacTHOCTH, IaBIIEHHE CBETa Ha aOCOJIOTHO TOTJIOMAIOIIYIO M
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.
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BosHoBbIe cBoiicTBa yactuil. Bonubl ae bpoitns. Jlnuna BonHbl 1e bpoing u pa3mepsl
o0nacTu  JoKanu3auMM  JBHWXKyHieiicss 4dactuupl.  KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHUuyecKkue ycTpOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETpP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctynater bopa. M3nydenune u moriomuieHne (OTOHOB NPH IEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyueHue cBera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCcTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YaCTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuxka amommno20 A0pa u 1eMeHMapHbLIX YacCmuy,.

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

PagunoakTuBHOCTh. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
W3JIy4CHHUE.

3aK0H pagMOAKTUBHOTO pacmama. PammoakTWBHBIE HW30TONBI B Tpupoze. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

SAnepubie peakuuu. Jenenue wu cuHTe3 sAnep. SnepHeie peaktopsl. [IpoGrembl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.
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dyHaaMeHTAIbHBIE B3auMOAEHCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBieHue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMUHACM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbBIE OINTUYECKHE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKH. JluarpamMmma «CHEKTpaJIbHbIA Kjacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoOBpEeMEHHbBIE
MIPEACTABIICHUS O IPOUCXOKACHUH U 3BOTOIMH COJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW i1 ONpeAeNieHUs TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMTYIIapHsl U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHust GU3NMUECKUX BEJIHMYUH C MCIOIH30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIbHBIX TPUOOPOB M  KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmueckux BenuuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYMH, MPOBEPKA MPEMIOKEHHBIX THUMOTE3 (BBIOOpP M3 paboOT, OMUCAHHBIX B TEMaTUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO0o0OmieHne W CcUCTeMaTu3alusl  COAepX aHWsl  pas3neioB kypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOIMHAMHKA», «IDJIeKTpoauHamukay, «KoneOaHus U BOIHBD),
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«OCHOBBI CHEIUAIBHON TEOpHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (uszmka», «IJIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, Poidb U MeCTO (U3UKH MU acTpOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYrOIbHUKOB, OMPEIeIeHHE TUIOMIAIU IUIOCKUX PUTyp U 00bEMa Te.

buonozua: >nektpudeckue SBICHHUS B KUBOM MpUpoae, KoseOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
JICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIIMIEH Cpeabl, YIbTPa3BYKOBas JIHATHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAITIMYECKas CTPYKTypa TBEPHBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6)KW MAarHUTHBIX Py, (GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 O®OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTDh TPAXIAHCKOW MO3MIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

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

® TOTOBHOCTH BECTH COBMECTHYIO JESTEIHHOCTh B MHTEPECax I'PakJaHCKOTrO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH 1€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

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

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUYUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHONICHWE K MHUpY, BKJIIOYash JCTETUKY HAay4dHOTO TBOpPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® WUHTEpeC K pa3nuyHbIM cdepam MpohecCHOHAIBLHOW AESTETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 001acTu (hU3MKH
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHMPOBAHUE W OCYIIECTBICHUE JICVCTBUIM B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHUS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;
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® pacuIMpeHHE OIbITa JEATETbHOCTH HKOJIOTUYECKON HaNpaBICHHOCTH HA OCHOBE

UMEIOLINXCS 3HAaHUH 110 (usnKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CcpOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® OCO3HaHHE IICHHOCTH HAayYHOW JESTEeIbHOCTH, TOTOBHOCTh B MPOLIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JJornueckue aeiicTBUA:
®  CaMOCTOSATENBHO (DOPMYITHPOBATH M aKTyaTU3UPOBATH MPOOJIEMY, paccMaTpUBaTh c¢
BCECTOPOHHE;
®  ONpEIENSITh eI NCATEIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUU MX JOCTHKCHHUS,
® BBIABISATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPHUBACMBIX (PUINICCKUX
SIBIICHUSAX
e paspabarbiBaTh IUIAH pEHICHUS MPOOJEeMBI ¢ YYE€TOM aHaiu3a HMEIOIIUXCS
MaTepHaJbHBIX U HEMAaTEPUATBHBIX PECYPCOB;
® BHOCHUTH KOPPEKTHUBBHI B JCATCIILHOCTH, OICHUBATH COOTBETCTBHE PE3YJIHTATOB IEIISIM,
OILICHMBATh PUCKHU TOCICACTBUN ACATCIbHOCTH;
® KOOPJMHUPOBATH W BHINOJTHATH PAa0OTy B YCIOBHSX PEALHOTO, BHPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
® pa3BHWBATh KPEATUBHOE MBINIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCckue AeMCTBYA:
® BIAJIETh HAYYHON TEPMHHOJIOTHEH, KIIOYEBBIMUA MOHATUAMU U METOJaMU (PU3UYECKOM
HaYKU;
® BIAJCTh HABBIKAMHU YUe€OHO-HCCIENOBATENbCKOW M TPOEKTHOW JEATEIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPHUMEHECHUIO Pa3IUIHBIX
METOHOB IMO3HAH,
® BJIAJICTh BUJAMH JCATCILHOCTH TIO MOJTYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;
® BBIBIATh NMPUYMHHO-CIICACTBEHHBIE CBS3M W aKTYalIM3UPOBATh 3a/auyy, BBIIBUTATH
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;
® aHaTM3UPOBATh TMOJIYUEHHBIE B XOJE pEIICHHUS 3a/a4ll Pe3yNIbTaThl, KPUTHYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
® CcTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33/1a4U B 00PAa30BATEIBHON AESITEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;
® J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MMEPEHOCUTH 3HAHUSA M0 (PU3UKE B MPAKTHIECKYIO 00TIaCTh KU3HEIEATEIHHOCTH;
® yMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;
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® BBIJBUTATH HOBBIC UJCH, IIPEJIaraTh OPUTHHAIBHBIC MTOAXO0/IbI U PEIICHUS;
® CTaBUTH MPOOJIEMBI M 33/1a4H, JOITYCKAIONIUE AIbTEPHATUBHBIE PEIIICHHMSI.
PatGora ¢ undopmanmeii:

e BIAJCTh HABBIKAMHU TMOJNyuyeHUs WHPOpMAIMU (UINIECKOTO COJACPIKAHHS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYIIECTBJIATh IIOMCK, aHaJu3,
CHUCTEMAaTH3aIMI0 M MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (Gopm
MPEICTaBICHHUS,

® OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIIHH;

® WCIOJIB30BaTh CpeAcTBa MH(GOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepeKeHrs, TPABOBBIX M ATHYECKUX HOPM, HOPM HH(OOpPMAIMOHHOM
0€e30I1aCHOCTH;

® Cco3JaBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3NUYHBIX ¢dopMaTax € y4&TOM
Ha3Ha4YeHUs MHGOpMallMU W LENEBON ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbI€ 1eHCTBUS:

® OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JCSITEILHOCTH;

® pacmo3HaBaTh MPEANOCHUTKH KOH(MDIUKTHBIX CUTYAIlUH U CMATYATh KOH(INKTHI,

e pa3BEPHYTO M JIOTHYHO M3JIaraThb CBOIO TOUYKY 3PEHHUS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

® [IOHUMAaTh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOW U MHIWBUIyadbHOU pPabOThI;

® BBIOMpATH TEMATUKY U METObl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)kKJ0ro WIeHa KOJUIEKTHBA;

® T[pPUHUMATh IEIH COBMECTHOW JAEATEeTbHOCTH, OPTaHH30BBIBATH M KOOPAMHHUPOBATH
JIEHCTBUS TIO ©€ JOCTY)KCHHIO: COCTAaBJISITH IUIAH JICWCTBUM, PACIPENCIATh POJIH C
y4€TOM MHEHUN YYACTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

® OIICHUBATh KAueCTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKAa KOMaHIBI B OOIIHit
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

® [peaaraTh HOBBIC MPOCKTHI, OIICHUBATH WJICH C MMO3UIIUH HOBHU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYIIECTBJIATH IMO3UTUBHOE CTPATETHYECKOE IOBEJICHUE B PA3IMYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

® CaMOCTOSITEIHHO OCYIIECTBIIATH MMO3HABATENBHYIO JESATENBHOCTh B 00aCTH (DU3HKHU H
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

® CaMOCTOSITEIHHO COCTaBIATH IUIAH PEIICHUS PAcUETHBIX U KaYECTBEHHBIX 3ajlad, TUIaH
BBITIOJTHCHUS TTPAKTHICCKOW PabOTHI ¢ YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

e J1aBaTh OIICHKY HOBBIM CUTYaITHsIM;

® pacHHpATH paMKH YI€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

e JlenaTh OCO3HAHHBINA BEIOOD, apryMEHTHPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHHE;

® OIICHUBATH MPUOOPETEHHBIN OIIBIT;
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e CcrnocoOCTBOBAaTh (OPMHUPOBAHUIO M TMPOSBICHUIO JPYIUIMH B 00JacTH (UUKH,
IOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBII YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJJIEKT:
® JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISM;
e BJAJeThb HAaBbIKAMM II03HABATENBHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
®  UCHOJb30BATh NPUEMBI peIEeKCUH AJIs1 OLEHKHU CUTYalMH, BEIOOpa BEPHOI'O PELICHNUS;
® yMeTh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;
® [IPUHUMATh MOTHUBBI U aPIYMEHTHI IPYTUX [IPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;
® [pUHUMATH ceOs, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;
® [IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3E PE3YIbTATOB JCSITEIHLHOCTH;
® [IPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpomecce AOCTMKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAMMBI 1O (pH3MKe st
YPOBHsI cpeJiHero o01iero o0pa3oBaHusl y 00y4aOLUIUXCsl COBEPIIEHCTBYETCS SMOLIMOHATbHBIN
MHTEJUIEKT, PeANoaralouui copMIUpOBaHHOCTS:
® CaMOCO3HAHHUS, BKIIOYAIOLIET0 CHOCOOHOCTh IOHHMMAaThb CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITh YBEpEHHBIM B ce0e;
® CaMOpPETryJIHpOBAaHMSA,  BKIIOYAIONIETO  CAMOKOHTPOJIb,  yMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOLMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
e BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIIKEHHUIO LEIH M YCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
® HMIATHH, BKIIOYAOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE APYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;
® COLMANbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaUBATh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:
® [OHUMaThb poJib (GU3UKM B HKOHOMUYECKOM, TEXHOJIOIMYECKOM, HSKOJIOTHYECKOM,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOUI KapTHHE Mupa, 3HauYEHUE OIIHCATENILHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOJUHAMHUKHU, POJIb (PU3NYECKON
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;
® pa3nuyaTh YCIIOBUS MPUMEHHMMOCTH Mojeied QU3NYecKux Tea M IPOIECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmanusi, abCONIOTHO YIPYroe U abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
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ra3a, KUIKOCTH U TBEPAOro (KPUCTAIIIMYECKOIO) Teja, MICalbHBIM ra3, TOUYEeYHBIN
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

® pasnuuarth yciaoBHsS (IpaHULbI, O0JACTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHHMYECHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

® aHaNM3UPOBAThb W OOBACHATH MEXAHUYECKHE TMPOLECCHl U SBICHUS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMyYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUSA, MPeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKON DSHEpPruu, YCJIOBHs paBHOBeCHs TBEPAOTrO Tena), IMpU OITOM
UCIIOJIB30BaTh ~ MaT€MAaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

® aHaJIM3UPOBATh U OOBICHATH TEIJIOBBIE MPOILECCH U SBIEHUS, UCIIOJb3YsSd OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHLEHTpauue:d €ero MOJIEKYJ, CBsA3b TEMIEPATyphl BeEIIECTBA CO CPEIHEH
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIJIOBBIX TMpolleccax), IMpPH O3TOM HCIIOJIB30BATh MaTeMaTHUeCKoe
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

® aHaNM3UPOBAaTb U OOBICHATH DJIEKTPUUECKHUE SIBICHHS, WCIONb3YysSl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUS dJIEKTPHUUECKOT0 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LEenu U AJi1 3aMKHYTOH 3JIEKTpUUecKou 1enu, 3akoH Jxoyns—JIenua, npasumia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

® OMNUCHIBaTh (PU3UYECKUE MPOIECCH U SBICHUS, UCTIONb3YS BEIHMUMHBI: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
MOTEHIIMAJIbHAs JHEPrus, KWHETHUYeCKas HSHEprus, MeXaHWdeckas dJHeprus, pabora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrHsl YIpyro aeGopManuy MPYKHHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJS TOYEYHOrO 3apsija WIM 3apsHKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJIAa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKass EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHUBJICHUE ydacTKa IENu C
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IIOCIIEAOBATENbHBIM M MApPAJUICIBHBIM ~ COCIUHEHUEM  PE3UCTOPOB,  DHEPIUs
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPA;

e OOBSACHATH OCOOEHHOCTH MPOTEKaHWs (PU3MUYECKUX SBICHUH: MEXaHUYECKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHWE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(dy3Hs, HCIapeHHe, KUIIEHUEe U KOHJIeHCalus, IUIaBJIeHNe
U KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
HKBUIIOTEHIIMAJILHOCTD [TOBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA;

® [IPOBOJUTH HCCIICJOBAHHE 3aBUCUMOCTH OJHOM (M3MYECKON BEIMUYUHBI OT IPYroM ¢
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

® [IPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (PU3MUECKUX BEJIUYMH, IPU 3STOM BBIOUpPATH
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

® [IPOBOJUTH ONBITBI IO IPOBEPKE MPEIOKEHHOM TMIIOTE3bl:  IUIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHaJIU3UpOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl U JA€JaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;

e coOmoaTh IpaBuiia OE30MACHOTO TpyJAa MPU MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JEeSTEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M JIaOOPAaTOPHOIO
000pyI0BaHNS;

e pewarh pacu€THBIC 3aJaud C SBHO 33JaHHOW M HESIBHO 3aJaHHON (u3ndeckoi
MOJIeJIbI0: HAa OCHOBaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedarlled TpeOoBaHUSAM 3aJaud, HIPUMEHATh (OPMYNbl, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpOBaTh pE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

e pemiaTh Ka4eCTBEHHbIE 33aJja4l, TPEOYIOLMe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (M3MKH, a TakKe HHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PAcCCyKICHHM C OIOpod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHMUS;

® UCMOJb30BATH TEOPETUUYECKHE 3HAHUS JUI1 OOBSICHEHHUS] OCHOBHBIX MPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [IPUBOAMUTH MPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® aHaJIM3UpOBATh M OIEHMBATh IOCIEACTBHUS OBITOBOW M  IPOU3BOJCTBEHHOU
JEeSTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKMMM MpoIleccaMu, C TO3MUIHMA
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOIONOIL30BAHNH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

® [IPUMEHATH pa3IMyHbIEe CIIOCOOBI PabOThI ¢ HH(pOpMAaIel (PU3NIECKOrO CoJIepKaHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM

[okymMeHT co3aaH B 3nekTpoHHo chopme. Ne 111 ot 18.05.2024. UcnonHutens: Uanatynnuxa M.P. 0 AIEKTPOHHbINA
CrpaHuua 29 3 75. CTpanuua cosaaHa: 18.05.2024 09:58 =¥ TATAPCTAH



UCTIONIB30BAaTh  COBPEMEHHbIE  WH(MOpPMAIIMOHHBIE  TEXHOJIOTUH IS  TIOWCKa,
nepepaboOTKM M TPEAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud HH(OPMAIMM, TOJYYEHHOH M3 Pa3IUYHBIX
UCTOYHUKOB, KDUTUYCCKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(PpOPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOUIMXCS 3HAHWW, TaK M HA OCHOBE aHaln3a
UCTOYHHKA UH(POPMALIUY;

® TMPOSBISTH OpraHW3allMOHHBIE W TIO3HABATEIBHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHns] HOBBIX 3HAaHUH B TPOIECCE BBHIMOIHEHUS TPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

e paboTaTh B TpyIIE C WCIOJIHEHHUEM PAa3IMYHBIX COLHUAIBHBIX POJEH, IIAaHHUPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACATh JEATSIIFHOCTh B HECTAHJIApPTHBIX
CUTYyaIlHsX, aJICKBATHO OLICHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMoi mpoOIeMBL;

® T[POSBISATH MOTHBAIMIO K Oyaymed mnpodecCHOHANbHOW  JEATENIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIE pe3ylbTaThl Ha YIITYOJIEHHOM YPOBHE JIOJKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® [OHUMAaThb pOJb (PU3UKA B DSKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIMAIBLHON H
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUUYECKOM EATEIbHOCTH YEJIOBEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATEJbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOpUU — DIIEKTPOJAWHAMUKH, CIELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (u3nUecKoil Teopuu B GOPMUPOBAHUU MPEACTABIECHUN O (HU3HUECKON
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

® pa3nuyaTh YCIOBUS MNPUMEHMMOCTH Mojened (QU3MYecKux Tela M IPOLECCOB
(ABNIEHMI): OJHOPOJIHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKU!l MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MoJieJIei aToMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIETN CBETA;

® pa3nIuyYaTh YCJIOBHS (TpaHUIbI, 0O0JACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BceoOUIMi xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATHh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl M SBIICHUS, HCIONb3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAVMHAMMKM M CIELMAJIbHOW TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CAaMOMHJIYKIMU B DJIEMEHTE JJIEKTPUUECKON LIENH CO CKOPOCTBIO HM3MEHEHHS CHUJIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);

® AHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIE MPOLIECCHI U SABICHUS, UCIOIb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
MoCTynaTel bopa, MpUHIMI COOTHOIICHHs HeomnpeaeneHuocTei [ 'eizendepra, 3aKOHBI
COXpaHEHHUS 3apsI0BOTO M MacCOBOTO YMCEN U SHEPTUU B AJIEPHBIX PEaKLHUAX, 3aKOH
paZio0aKTUBHOIO pacnaja);
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® OMNUCHIBATH (PU3MUYECKUE MPOIIECCHI U SBICHUS, UCTIOIb3Ys BETHUMNHBI: HAPSHKEHHOCTD
3JEKTPUYECKOTO  TOJIA, MOTEHUMal  3JIEKTPOCTATHYECKOrO0  MOJsA,  PAa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUILIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

® OOBSICHATH OCOOEGHHOCTH MPOTEKAaHUA (PU3MUECKUX SBICHHUM: SJIEKTPOMAarHUTHAS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxenwue, hotodnekrpuueckuid rd ekt (hororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (UINYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

e ONpeneNsaTh HanpaBiI€HUE WHAYKIMU MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

® CTPOUTh H300paKEHHE, CO37aBacMoOe IUIOCKMM 3€pKajloM, TOHKOH IJWH30H, W
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

® [PUMEHATh OCHOBOIOJIAraroUMe aCTPOHOMUYECKHE MOHSATHUS, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaX, B MEXraJlaKTUUYeCKOW Cpeje; JBMKCHHUS HEOCCHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

® [POBOJUTH WCCIEAOBAHNUE 3aBHCUMOCTECH (DH3MYECKHX BEIMYMH C HCIIOJIb30BAHHCM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3WYECKUX BEIMYMH B BHUAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpEeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

® TIPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3MUECKUX BEIUYUH, IMPU OTOM BBIOMpATh
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

® TIPOBOJUTH OIBITHI 1O TPOBEPKE TMPEIIOKEHHONW THUIIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;

® ONNCHIBATH METO/IbI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

e coOmoaTh MpaBuiia OE30MACHOTO TpyAa MPU MPOBEACHUM MCCIENOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEITBHBIX YCTPOMCTB W J1A0OpaTOPHOTO
000pyI0BaHNS;

e pemarh pacu€THBIE 3a7a4dl C SBHO 3aJlaHHOM W HESBHO 3aJaHHOW (pu3nyeckoi
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MAaTEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, TMPOBOAWTH pPAcdY€Thl HAa OCHOBAHWHM HWMEIOIIMXCSA JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

e pemiaTh Ka4eCTBEHHBIE 3a/1a4d, TPEOYIONINEe MPUMEHEHUS 3HAHUN U3 Pa3HBIX Pa3/IesioB
Kypca (M3WKH, a TakKe WHTETpAllMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
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HAy4YHOI'O IIMKJa: BbICTpAaUBaTh JIOTHYECKYIO ILIETIOYKY pacCyXJIEHUH € OMopoil Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

® CIOJIb30BAaTh TEOPETHUUECKUE 3HAHUS U1 OOBSICHEHHUSI OCHOBHBIX MPUHIIMIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;

® [IPUBOAMTH MPUMEPHI BKIIA/1a POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

e QAHANM3MPOBAaTHh MW OLEHUBATh TIOCJIEACTBUA OBITOBOW ©  MPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
9KOJIOTHYECKOM 0e301acHOCTH, MpeJICTaBICHU 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

® [IPUMEHSATH Pa3IMYHbIE CIIOCOOBI PabOTHI ¢ HH(pOpMAIHEH (HU3UIECKOTO COMEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TIPH  STOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA YYEOHOW M HAyYHO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud WHGPOPMALUU, MOTYYCHHOH W3 PazIMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOIy4aeMyi0 HH(QOPMAIINIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UH(POpMALUY;

® TMpOSIBISATH OpPraHU3aIllMOHHBIE W [O3HABAaTEJIbHbIE YMEHHUS CAMOCTOSITEILHOTO
nproOpeTeHus] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOIHEHUS TPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIBCKUX PadoT;

e paboTaTh B TIpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIA/ Ka)XJJOTO U3 YYAaCTHUKOB I'PYIIILI B pelIeHUE
paccMaTpuBaeMoi MpoOIeMBl;

e [POSBIATH MOTHBAIMIO K Oyaymed mnpodecCHOHaIbHOW  JAEATENbHOCTH  I10
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Hroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1
32 Tepmoaunamuka. TeroBble MallIMHbI 20 1
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 |
' TIePEXO/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpruYecKoe mosie 24 1
4.2 IToCTOSTHHBIN 3IEKTPUYECKHUN TOK 24 1
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4.3 Toku B pa3nu4HbIX cpenax 6
Uroro no pazgeny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 | Du3nYeCKuil MPaKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
Paznea 1. JIEKTPOJINMHAMMUKA
1.1 MaruutHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pazpen 2. KOJJEBAHUSA U BOJIHBI
2.1 Mexannyeckue KouebaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
’3 MexaHn4YecKHe U SJIEKTPOMArHUTHBIC 10 1
BOJIHEI
24 Omruka 25 1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CHEHHAJILHOﬁ TEOPUU OTHOCHUTEJBHOCTHA
3.1 OcnoBel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOW Jyainu3m 15
4.2 dusuka aToma 5
43 ®dusnka aTOMHOTO SIpa U AIEMEHTAPHBIX 5
) YaCTUIL
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Hroro no pazgeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 ‘

Uroro no pazgeny 12

Paznea 6. PU3HUYECKHAN MPAKTUKYM

6.1 ‘ DuU3nYeCKui NMPaKTUKYM 16 16 ‘

Hroro no pazgeny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus U 00001eHrue

71 NpeaAMCTHOI0 COACPKaHUA U OIIbITa 15

NeSITeIbHOCTH, IPUOOPETEHHOTO NIPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 4 16
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®uszuka — pyHgaMeHTaabHas HayKa O
pupoJie

Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI
UCCIEeOBaHUS (PU3NYECKUX SABICHUN

01.09.2023

02.09.2023

DKCIEPUMEHT U TEOPHS B IIPOIIECCe
nmo3HaHus mpupoel. Habmonenue u
HKCIEPUMEHT B (PU3UKE

04.09.2023

Crnioco0sbl n3mMepenus: GU3NYECKUX BETUUMH

AOCOII0THAS U OTHOCUTEIIbHAS TOTrpeIIHOCTHU
I/I3MepeHHI>'I (I)I/I3I/I‘IeCKI/IX BCINYHNH

05.09.2023

06.09.2023

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
JESATEIBHOCTH JIIOAEH

08.09.2023

Mexanndeckoe asmkenue. Cucrema oTcyera.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO
newkenus. [Ipsimast u oOpatHas 3agaun
MEXaHUKH

09.09.2023

Pannyc-BekTop MaTepualbHON TOUKH, €TO
MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.

11.09.2023
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[Tepememnienue. Cxopocts. X npoekunu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKCHUS

CiioxeHne nepeMeneHnil 1 CKOPOCTEH.
Pemrenue 3amau

HepaBnomepnoe asukenne. MrooBeHHas

cKkopocTh. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12.09.2023

13.09.2023

15.09.2023

12

CraproBas quarnoctuka. [ padpuueckoe
OIIMCaHHuEC HpﬂMOJII/IHeﬁHOFO JABHKCHUS C
MOCTOSIHHBIM YCKOPEHUEM

16.09.2023

13

CBobosHOe najieHue. Y CKOpeHue
CBOOO/IHOIO Na/IeHUs. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHH U UX rpapuku

18.09.2023

14

15

16

JIBrxeHue Tena, OpOIIeHHOTo MO/ YTIIOM K
TOPU30HTY

KpuBonuneiinoe aBrwkeHue. J[BUkeHUE 0
OKPYKHOCTH. YTJIOBast U IMHEHHAs CKOPOCTb.
[Tepuox u wacrora. LleHTpocTpemMuTenbHOe U
MIOJTHOE YCKOpEHHe

Konrtponsnas padora no reme "Kunemaruka"

19.09.2023

20.09.2023

22.09.2023

17

[IepBe1it 3akoH HeroTona. MHEpuanbHbIe
cuctemsl otcuéra. [Ipuniun
OTHOCHUTEIbHOCTH I ammmes.

23.09.2023
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HewnnepuuanbHble CUCTEMBI OTCYETA

18

19

Cuna. PaBHozeicTBytoMIas cuia. Bropoit
3akoH HproTrona. Macca

B3aumoneiictue ten. Tperuil 3akoH
HreroTona

25.09.2023

26.09.2023

20

[Ipuunun cynepno3unuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHue 3aK0HOB HproToHa

27.09.2023

21

22

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU MaccChl

Cuita TSDKeCTH B YCKOPEHUC CBO60,Z[HOI‘O
naacHus

29.09.2023

30.09.2023

23

JIBu>keHne HeOECHBIX TEN U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYecKasi CKopocTb. 3akoHb!I Keruepa

02.10.2023

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIBI CUI TPEHUS.
JIBM>KEHHE B KHUIKOCTHU U rasze ¢ y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPE/IBI

JaBnenue. I'ugpocrarnueckoe JaBieHUE.
Cuna Apxumena

03.10.2023

04.10.2023

06.10.2023

27

28

29

AGcomoTHO TBepoe Teno. [loctynaTensHoe
Y BpallaTeIbHOE JBMKEHNE TBEPOTO Tela
MOMEHT Cuiibl OTHOCUTENBHO OCH BPAILEHUS.
[Tireuo cunbl

CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TskecT Tena. Y cinoBus

07.10.2023

09.10.2023

10.10.2023
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paBHOBECHSI TBEPAOTO Tea. Buasl
paBHOBECHS

30

31

Pemenue 3agau

Kontponbnas padota mo teme "J[uHamuka.
Cratuka TBepaoro tena'"

11.10.2023

13.10.2023

32

NMinynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cucTemsl
MaTepUaIbHBIX TOYEK. TeopeMa o JBUKEHUU
LIEHTpa Macc

14.10.2023

33

NMiynsc cuiibl 1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBIKEHUE

16.10.2023

34

35

36

MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCA B EHTPAIBHBIX MOJIAX

Pemenue 3agau

PaboTa criiel Ha MaJIOM M Ha KOHEYHOM
NEpCMCIICHUU. Fpa(bnquKoe OpeACTaBJICHUC
pa6OTH cuiabl. MOIITHOCTD CHJIBI

17.10.2023

18.10.2023

20.10.2023

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETHUECKOMU SHEPTUn
MaTepuaIbHOW TOUKU

21.10.2023

38

39

[ToTeHumanpHple U HEMOTEHIIUAIBHBIE CHUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTBH KOCMHUYCCKast CKOPOCTh. CBs13b

23.10.2023
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paGOTBI HCIIOTCHIMAJIBHBIX CHII C
H3MEHEHHEM MEeXaHMYSCKOM OHEpIrun
CHCTEMBI Tel. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM SHEpIrun

24.10.2023

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepryiuu s uieaibHOM
KHUJKOCTU

25.10.2023

41

42

43

KonTponbHas pabota mo Teme "3aKoHbI
COXPAaHEHHUs B MEXaHHKe"

PazButue npeacrasieHuit o npupoe
TerioTel. OcHoBHBIE noJ0kKeHnsS MKT.
Huddys3us. bpoyHoBckoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U TBEPIBIX
Tel. XapakTep JBMKCHHS M B3aMMOICHCTBHS
YaCTHI[ BEIIECTBA

27.10.2023

07.11.2023

08.11.2023

44

Macca u pazmepsl MOJIEKYJT (aATOMOB).
KomnyectBo Bemectsa. [locTosiHHas
ABoraapo

10.11.2023

45

46

Temneparypa. TemoBoe paBHoBecue. Ikana
Henscus

Pemenue 3agau

11.11.2023

13.11.2023

47

Wneanpueiii ras. I'a3oBbie 3aKOHEI

14.11.2023

48

49

VYpaBuenue Menpaeneesa-Knaneripona.
Pemrenue 3agau

AbcomoTHas Temieparypa. 3akoH JlanbToHa

15.11.2023

17.11.2023
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50

I/Isonpoueccm B HACaJIbHOM ras€ C
IIOCTOSSHHBIM KOJIMYECTBOM BCIIECCTBA

18.11.2023

51

52

I'paduyeckoe npencTaBICHNUE U30MPOIIECCOB:
U30TEepMa, U30X0pa, U300apa

OcnoBHoe ypaBHeHue MKT

20.11.2023

21.11.2023

53

Pemenue 3agau

22.11.2023

54

CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJMHAMHYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM HEprueH MoCTynaTeIbHOro
TEIJIOBOTO ABM)KEHUS €€ 4aCTHIL

24.11.2023

55

56

O0001IeHrEe ¥ cucTeMaTU3alus 3HaHUHI 110
Teme "OcuoBsl MKT"

KonTponbnas padota o teme "OCHOBBI
MKT"

25.11.2023

27.11.2023

57

TepmoaunaMuyeckas cucrema. 3ajjaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BaemHne u BHyTpeHHUE TapaMeTpPhI.
ITapamerpsl T/I cucTeMsl Kak cpeaHue
3HAYEHMS BEJIMYMH, OIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

28.11.2023

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonponssoibHas penakcanus TJI cucteMsl
K TEIJIOBOMY PaBHOBECHIO

29.11.2023

59

60

Mojenp ueanbHOro ra3a B TEpMOJIMHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH

VYpaBaenune Menzeneesa-Knaneiipona u

01.12.2023
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BBIPAKCHUE NIl BHYTPEHHEN SHEPruu

02.12.2023

61

62

63

Bripaxkenue 1151 BHyTpEeHHEW SHEPTUM
0JIHOATOMHOI'0 UJICAJIbHOI'O Ta3a.
KBasucrarnueckue u HecTaTHuECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-nuarpamme

Temnonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sneprun TJl cuctembl 6e3
COBepIIeHUs PaboThI

04.12.2023

05.12.2023

06.12.2023

64

KOHBGKHI/I?I, TCILIOIMPOBOJAHOCTD, U3JIYUCHUC

08.12.2023

65

KommuectBo TennoTsl. TemmoéMKOCTE Tea.
VYenpbHas U MOJISIpHAs TEIUIOEMKOCTHU
BEIIECTBA. Y IeTbHAs TEIJIOTa CTOPAHUS
TOININBA

09.12.2023

66

67

Pacuér xonnyecTBa TEIIOTHI IPU
Terioneperaye

[Tonsatue 06 aguabatHoM mporecce. [lepBbiit
3aKOH TEPMOJUHAMUKHI

11.12.2023

12.12.2023

68

KonnuecTBo TemnoTsl v paboTa Kak Mepbl
U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

13.12.2023

69

70

BTtopoii 3ak0H TepMOIMHAMUKY JJIST
PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB.
HeobpatumocTs MpUpOIHBIX MTPOIIECCOB

HpI/IHI_[I/Il'IBI JENCTBHS TEIJIOBBIX MAIIIHH.

15.12.2023
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KIIJ 16.12.2023
71 Maxkcumansaoe 3HaueHue KITJ1. ITukia Kapro
AL P 18.12.2023
72 Pemrenue 3amau
19.12.2023
DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BaAHUI
73 TEIUIOBLIX ABUTraTeiei. TemioBoe
. 20.12.2023
3arpsi3HEHUE OKPYKaIOIIeH CpeIbl
74 Pemnrenue 3anau
22.12.2023
75 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110
teme "Tepmonunamuka. TenaoBbie MaluHb" 23.12.2023
76 KonTponbhas padota no teme
"Tepmoaunamuka. TernaoBsie MalIMHbL" 25.12.2023
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
77 Ucmapenne u xumnenue. Y aenbHas TEIUIOTa
p 26.12.2023
napoo0pa3oBaHus
HaceplienHble 1 HEHACHIIICHHBIE MAPHI.
KauecTBeHHAas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHUSI HACBHIIIIEHHOTO 1Mapa OT
78 TeEMIIEPATyphl, X HE3aBUCUMOCTH OT 00BEMa
patyp 27.12.2023
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComOTHAS U
OTHOCHUTEJILHAS BIAKHOCTD 29.12.2023
80 Pemenue 3amau
09.01.2024

[okymeHT co3aaH B anekTpoHHon copme. Ne 111 ot 18.05.2024. UcnonHutens: Nanatynnuxa M.P.

Ctpanuua 45 n3 75. Ctpanuua cosgara: 18.05.2024 09:58

B 3NIEKTPOHHbIH

=¥ TATAPCTAH



81

TBépnoe Teno. Kpucrammueckue u
amop(dHbIe Tes1a. AHU30TPONHUS CBOWCTB
KpPHUCTAJIOB

10.01.2024

82

83

84

[InaBnenue u KpucTaIM3anus. Y 1eJIbHas
teruiora iasnaeHus. Cyoaumanus

Hedbopmarnu TBEpAOTO Tena. PacTsokeHue u
cxartue. Casur. Mopayinb FOura. [lpenen
ynpyrux aedopmaruii

TernnoBoe paciupenue KUAKocTen u
TBEPABIX TeJ. AHFAPMOHU3M TEIUIOBBIX
KoJe0aHuil 4acTuIl BEIIeCcTBa

12.01.2024

13.01.2024

15.01.2024

85

[IpeoOpa3oBanue sHeprun B (Ha30BBIX
nepexoax

16.01.2024

86

87

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3agau

17.01.2024

19.01.2024

88

[ToBepxHOcTHOE HaTsKeHUE. KanusipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBIEHHON
MOBEPXHOCTBIO KUJIKOCTU. Popmyria
Jlannaca

20.01.2024

89

O060061eHre U cucTeMaTU3alus 3HaHUuH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30BbIe IEPEXOBI"

22.01.2024

90

91

Kontponbnas padota mo Teme "ArperaTasie
cocrossHus BenlecTBa. @a3oBbie nepexoas”

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna

23.01.2024

24.01.2024
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ANEeKTpUYeCcKuX 3apaa0B. [IpoBogHuKH,
IURJIEKTPUKHU U ITOTYITPOBOJAHUKN

92

93

DneMeHTapHbIN AEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHHMs IEKTPUUECKOrO 3apsiia

B3aumoneiictBue 3apsioB. ToueuHbie
3apsabl. 3akoH Kynona

26.01.2024

27.01.2024

94

Pemenue 3agau

29.01.2024

95

96

97

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUCCKUE 3aPSIIbI

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOHpIii 3aps. JInHUKM HaNPsHKEHHOCTH
3IEKTPUYECKOTO NoJist. OTHOPOIHOE
JIEKTPUYECKOE T0JIe

IToTeHuaabHOCTh QJICKTPOCTATHYCCKOI'O
moJsi. Pa3HOCTh MOTEHIIUAIOB U HaIps’KCHUC

30.01.2024

31.01.2024

02.02.2024

98

[ToTennmanpHas YHEPTUs 3apsia B
JNEKTPOCTATHYECKOM 1one. [loTennnan
JNEKTPOCTATUYECKOTO MO

03.02.2024

99

100

CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TIOJISI
[IpuHIMI CyNIEPNIO3ULIUU DIEKTPUUECKUX
nojeu

05.02.2024

06.02.2024

101

Pemrenue 3agau

07.02.2024

102

103

ITonie Toueunoro 3apsnaa. [Tone paBHOMEpHO
3apsKeHHOU cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

09.02.2024
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wapa. [lone paBHOMEpHO 3apsKEHHOU 10.02.2024
0ECKOHEYHOM MIO0CKOCTH
104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.
VYcioBre paBHOBECHS 3apsiIOB 12.02.2024
105 JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B
3JIEKTPOCTATUYECKOM I10JIe 13.02.2024
Konnencarop. 251eKTpoEMKOCTD
106 KOHJEHcaTopa. DIEKTPOEMKOCTb IIOCKOTO 14.02.2024
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 16.02.2004
108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB 17.02.2024
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa 19.02.2024
110 Pemenue 3agau 20.02.2024
11 JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOZHOM JJIEKTPUUECKOM I10JIE 21.02.2024
112 Pemntenue 3agau 73.02.2024
113 O06001IeHre U cCUCTEMaTU3aIHs 3HAaHUN 110
Teme "DnekTpudeckoe mnoie" 24.02.2024
114 KonTponbHas pabota mo Teme
"DnexkTpuueckoe nose" 26.02.2024
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS ITOCTOSHHOT'O 27.02.2004
AIEKTPUUYECKOTO TOKA
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116 Wcrounuku Toka. Hanpsixenne u 3/1C £8.02.2024
117 3akon OMa it yqacTKa LETH.

DNEeKTPUYECKOe COMPOTUBIICHUE 01.03.2024

3aBUCUMOCTB CONIPOTUBIICHUSI OJTHOPOJIHOTO
118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIa 1 02.03.2024

MOTNEPEYHOI0 CEUCHHUS
119 VY aenbHOE CONPOTUBIICHHE BEIIECTBA.

Permrenue 3amau 04.03.2024
120 [locnenoBarenbHOE, TapaUIEIbHOE,

CMEILIaHHOE COEIMHEHNE TPOBOIHUKOB 05.03.2024
121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECKUX

nerneid. [IpaBuna Kupxroga 06.03.2024
122 Permrenue 3amau 08.03.2024
123 Pabota snekTpuueckoro Toka. 3akoH [xoyist

—Jlenna 09.03.2024
124 Pemntenue 3agau 11.03.2024
125 MONIHOCTB IEKTPUIECKOTO TOKa. TeruioBast

MOIIHOCTb, BBIJIEIIIEMAsl HA PE3UCTOPE 12.03.2024
126 Pemenne 3anau 13.03.2024
127 O/1C n BHYyTpEHHEE CONPOTUBIIEHNE

HMCTOYHHUKA TOKA 15.03.2024
128 3axon OMa 11 OJIHOM (3aMKHYTO)

ANEKTPUYECKON Lienn 16.03.2024
129 Pemrenue 3agau
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18.03.2024
1 M
30 OITHOCTh UCTOYHHKA TOKA 19.03.2024
131 K
OPOTKOE 3aMbIKaHUE £0.03.2004
132 K
3 OHJICHCATOP B L[EMHU MOCTOSHHOT'O TOKA 22 03.2004
133 P
elIeHue 3a1a4 01.04.2004
134 Pertennie 3agau mo treMme "IlocTOSHHBIH
AJIEKTPUYECKUM TOK" 02.04.2024
135 Pemenue 3agau o teme "lIlocTosHHBIN
AIEKTPUUYECKUN TOK" 03.04.2024
136 Pertennie 3agau mo treMe "IlocTOSHHBIH
AIEKTPUIECKUN TOK" 05.04.2024
137 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "[1oCTOSHHBIN 21EKTpUUECKU TOK" 06.04.2024
138 Kontponbnas padota o teme "IlocTossHHBIN
AIEKTPUIECKUN TOK" 08.04.2024
DneKkTpruyecKasi IpOBOAMMOCTb Pa3IMYHbIX
13 . i .
9 BEILIECTB. DJIEKTPHUUECKUI TOK B METaJIax 09.04.2004
CBepXIpoOBOIMMOCTH
DIEeKTpUYECKHUI TOK B pacTBOpax U
14 . )
0 pacruiaBax 3JeKTpoiuToB. 3akoHbl Dapanes 10.04.2024
JUTSL DJIEKTPOIIN3a
141 6] I I
NMEKTPUUYECKUI TOK B razax. [lmazma 12.04.2024
142 DneKTpuuecKuil TOK B BakyyMe. BakyymHbie
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npubopHI

13.04.2024

143

144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

15.04.2024

16.04.2024

145

146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B
L[N MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUUUH MIPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYMKOB"

®uznueckuil NpakTUKyM 1o teme "M3yuenue

HCPAaBHOMCEPHOI'O IBHUXKCHUA C LCJIbIO
OIIPCACIICHUA MT'HOBEHHOM CKOpOCTI/I"

17.04.2024

19.04.2024

147

148

149

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKJIIOHHOMW IUIOCKOCTH" WIIH
"HccenenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHUU"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"M3MepeHune yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

Ouznyeckuil npakTukym no teme "M3ydyenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" MITH

20.04.2024

22.04.2024

23.04.2024
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"UccnenoBanue 3aBUCUMOCTH MIEPUOJIA
oOpallieHus KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CHUIIBbI TPU
JBMDKEHUH OpycKa 10 HaKJIOHHOW TUIOCKOCTH"
unu "[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa [0 HAaKJIOHHOMH
IUIOCKOCTH Ha 33JJaHHOE PACcCTOSIHUE OT €ro
Macchl"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YOPYrOCTH, BOSHUKAIOIINUX B MIPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3ydeHne NBUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTtd Frp(N)" min "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TUIOCKOCTH
C mepeMeHHbIM KO3 (HULIUEHTOM TpeHUs"
niu "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHuem"

24.04.2024

26.04.2024

27.04.2024

153

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BpalieHus"
nmy "KoHcTpynpoBaHye KPOHIITEHHOB U

29.04.2024
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pacuér cwi ynpyroctu" win "M3ydyenue
YCTOMYMBOCTH TBEPIOTO TENIA, UMEIOIIETO
Ionaas onops"

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejia 1o TOPMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpoCTH
MOJIEJIN 3JIEKTPOMOOMIIS M MOILHOCTH CHUJIBI
Tsru" uiu "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJla C UMIYJIbCOM CUJIBI" WIIH
"HccnenoBanue COXpaHEHUs! UMITyJIbCa MIPU
ynpyrom B3aumozeicteun" win "Msmepenne
KMHETUYECKOM SHEPTUu Teja 10 TOPMO3HOMY
nyTta"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUECKOro Ipolecca (PeKOMEHI0BaHO
MCIOJIb30BaHKE ITUPPOBOH JlabopaTopuu)"
unu "M3ydenne n30XopHOro nporecca’ uiu
"N3yuenue nzobapHOTo mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSTHUSA"

30.04.2024

01.05.2024

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbHoi TenaoéMKocTH" nin
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemectsa" win "HccienoBanue agnadaTHOro
npouecca" unu "M3ydenne B3auMOCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS M TEMIIEPATypPhl KUTICHUS
xKugkocren"

03.05.2024

157

Ouznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEN UCITapeHUs KUAKOCTEN"

04.05.2024
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158

unu "M3mepeHue yaenbHOM TeTIOThI
riaByieHus apaa" win "M3ydeHnue cBOMCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHOM BJIQKHOCTH BO3/lyXa M OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

®u3NYECKU MPAKTUKYM 10 TEME
"HaGmroienne npeBpaiieHus: SHEpruu
3apsHKEHHOTO KOHACHCATOpa B IHEPTHIO
n3inydeHus ceeroanoaa” wiu "Mzyuenue
IIPOTEKAHUs TOKA B LIENH, COAEPKALICH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH NMOTEHIMATIOB (HAIPSLKEHUS) TIPU
IIOCJIEZI0BATEILHOM COEIUHEHUHN
KOHJIEHCATOPOB"

06.05.2024

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HccneagoBaHne CMEIAaHHOIO COEMUHEHUS
pesuctopoB" unu "M3Mepenue ynenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"WUccnenoBaHue 3aBHCUMOCTH CHIIBI TOKA OT
HAMPSKEHUs U1 JIaMIThl HAaKaTUBaHU"

07.05.2024

160

161

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue anextponusa" uim
"N3mepenue 3apsaa 0JTHOBAJIEHTHOTO HOHA"
nnu "HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKU auoja"

PeseprubIil ypok. O60061eHIE 1

08.05.2024
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cCUCTEMATH3AIINs 3HAHUN 10 TEME
"Kunematnka"

11.05.2024

162

163

164

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3allus 3HAHHI 110 TeMe
"Tunamuka"

PesepBubIil ypok. O600111eHIE 1
cucTeMaTusanus 3Hanguil no teme "CraTtuka
TBeporo Tena"

PesepBHrlit ypok. O60011eHNE 1
cUCTEMAaTH3alWs 3HAaHUH 110 TeMe "3aKOHBI
COXpaHEHUs B ME€XaHUKe"

13.05.2024

14.05.2024

15.05.2024

165

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHOKMHETHYECKOI Teopun”

17.05.2024

166

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3alus 3HAaHUA TI0 TeMe
"TepmoanHamuka. TernioBble MaITUHBI"

18.05.2024

167

168

169

PezepBHblit ypok. O60011eHNE U
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexonr"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"Onektpuueckoe noie"

PesepBHelIit ypok. O6001ICHHE 1

CUCTEMAaTH3alysl 3HaHUM 110 TeMe
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

20.05.2024

21.05.2024

22.05.2024

170

PeseprubIil ypok. O60061eHIE 1

[okymeHT co3aaH B anekTpoHHon copme. Ne 111 ot 18.05.2024. UcnonHutens: Nanatynnuxa M.P.

Ctpanuua 55 n3 75. Ctpanuua cosgara: 18.05.2024 09:58

Il INIEKTPOHHBIN
=¥ TATAPCTAH



cucreMarusals 3Hanni 1mo reMme "Toku B

pa3IM4HBIX cpenax”

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

10

16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
BzanmoeiicTBHE TOCTOSHHBIX MATHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnote3a Ammepa
Bekrop maruutHOM nHAyKUuu. [TpuHun
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1
MarHUTHOM MHIYKLIUH
3 MarnuTtHOE 1oJie TPOBOJHUKA C TOKOM. |
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Ammepa. |
DNeKTporu3MepuUTEIbHbIE TPUOOPHI
Cuua JlopeHua, e€ HanpaBJiI€eHUE U MOJYJIb.
7 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3amau 1
Pa6ota cunel Jlopenna 1
10 Pemenne 3amau 1
1 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U TuaMarHeTUKN
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. |
[Ipumenenne heppoMarHeTHKOB
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13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pentenue 3amaud mo teme "MarautHoe mone"

15 SIBneHure 3MeKTPOMArHUTHOM UHIYKIUH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OJ1C unayKIu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 OJ1C uHAYKIMYU B ABUKYILIUXCS
MIPOBOJTHUKAX

20 Perenue 3agau

21 [IpaBuio Jlenna

” WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

3 SBnenune camounaykiuu. 3/C
CaMOUWHIYKITUU

24 DHeprusi MarHUTHOTO NOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3agau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

7 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"

)3 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

79 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI
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DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTro 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTU4YeCKOro MasTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

13 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenue 3amau

36 Ypok-koHpepennus "MexaHuueckue
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHndeckue Konebanus"

18 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYAbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aK0H COXpaHEHUs YHEPTUU B UJI€ATTLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS
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IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karyimka MHIyKTUBHOCTH B 1I€NU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U ICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B anekTpuueckoi 1enu

47 Perenue 3agau
WneanbHbIi TpanchopmaTop.

48 [IpousBoicTBO, Mepenaya u MoTpedIeHne
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa ucnoiab30BaHus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3agaa

5 O06o011eHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOIH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
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57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacnpocTpaHeHus CBeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [Tnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCUTEJIbHBIN ITOKa3aTeNlhb MMPEIOMIICHUS.

ITonHoe BHYTPCHHEC OTPAXKCHUC.
Hpel[eHLHLIﬁ YroJi MOJIHOTO BHYTPECHHETO
OTpPAKCHUMA

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMIICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet
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69

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKasl CHJIA JINH3BI

70

71

72

[TocTpoenre n300pakeHUH B IMH3AX U UX
cHcTeMaxX. YBEIUYCHHUE JTUH3BI

Pemenue 3amay Ha mocTpoeHUE
M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JINH3

I'ma3 kak onTudeckas cucTteMa

73

74

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKOpOCTL CBCTAa U MCTOAbI €€ UBMCPCHUS

75
76

Hucniepcus ceera

WnTepdepenmus creta

77

KorepeHTHble HCTOUHUKH. Y CIIOBHS
HaOJIOJICHUS MAKCUMYMOB U MUHMYMOB

78
79

Pemenue 3amau

[TpumeneHue uHTEpHEpEeHIINN

80

81

Hudpaxus ceeta

JudpakumonHas pemeérka. Y cioBue
HaOJIr0/1eHUS TJIaBHBIX MAKCUMYMOB

82

83

84

Pemenue 3agau

HOHCpC‘lHOCTL CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Pemenue 3agau

85

86

CBETOBEIC SIBJICHUS B npuponc

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110
Teme "OnTuka"
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87 KonTtponpsHas padota mo teme «OnTuka 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHHUKH. 3aKOHBI IEKTPOJINHAMUKH U 1
HPUHIUI OTHOCUTEIBHOCTH

29 [ToctynaTel cnenuaibHON TEOPUU |
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTHU. 3aMe IJICHHE BPEMEHH U
COKpAIlleHUE JITHHBI

o1 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUIIbI

9 CBs13b Macchl € SHEPTUEN U UMITYJILCOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TEIIOBOE U3ITyUYEHHE 1

94 3akoH cMmerieHus Buna 1

95 I'mnoresza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprus U UMNyJbC GoToHa 1

97 ®otoadppext. Onbithl A. I'. CTonerona. |
3akoHsb!I poTodddexra

08 VYpaBHenue DiiHmTeitHa U1 GoTorPdexTa. |
"Kpachas rpanuna” potorddexra

99 JaBnenue cBera. OnbiTel [1. H. JIeObenena 1

100 BoHOBEIE CBOMCTBA YaCTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JIBUKYILIECCS YaCTULIBI
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102

KopmyckynsipHO-BOIHOBOM JyaIn3M

103

104

Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
['eitzenbepra

105
106

Pemenue rpaduyecknx 3amaq

Pemenue pacuéTHpIX 3a1a4

107

KonTpomipHas padora o Temam: "OCHOBBI
CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108

109

OmLBITHI 110 HCCJIICIJOBAHUIO CTPOCHUSA aTOMaA.

[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynatel bopa

110

Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToOMa BOOpOAa

111

112

CroHTaHHOE U BBIHYXXJICHHOC NU3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas moznens snpa ['eiizenOepra-
HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
M3oTonsl. PannoakTUBHOCTE

114

115

3aKoH paJMoakTUBHOTrO pacnaja. CBolcTBa
MOHU3HUPYIOUIETO U3NIydeHus. BiausHue
PaIHOaKTUBHOCTH Ha KUBbIC OPTAHU3MBI.
Ho3nmerpus

DHeprusi CBSI31 HYKJIOHOB B siipe. SlaepHbie
cubl. Jledekt maccel siapa. SnepHbie
peakmuu. Snepasie peakTopsl. [IpoGiaemsr
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YIIPABIIIEMOrO TEPMOSIEPHOTIO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1b1, IUTAHETHI, X BUIUMOE JBH)KEHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —
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CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BATCIBHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APaX ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS
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AIIEKTPOMArHUTHOW MHIYKIIUU" WIH
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro mojis"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM IO TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe
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Kuakux auH3)" wim "U3mepenue
(OKYCHOTO PacCTOSIHHSI PACCEUBAFOIITNX
JH3"

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEphEepeHINH
U THoJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenue noctossHHOM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UITn
"N3yuenne moromenus 6eTa-4acTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs
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146

147

oTpeieNieHUs TIOJI0KEHUST HeOECHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3HBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alIMs 3HAHUM.
Poab u MecTo pu3MKu ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3aus 3HaHH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Craruka TBEpaoro tena"
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153

O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110

teme "Tepmonunamuka. TernnoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[loCcTOsHHBIN 2neKTpUYecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O00011eHNe U cCUCTEMATU3ALNS 3HAHUH 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alys 3HAHUH 110 TEME
"DeKTpoMarHuTHas WHIYKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U

CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"JeKTpOMarHuTHbIE Kosebanus"
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164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hauui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanysa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"KopnyckysipHO-BOJIHOBOW Jyanu3m"
PesepBuslit ypok. O60011eHNE U

cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
MsikumieBa I'. 5. @usuka. 10 kinacc. YriayOiaeHHbIN ypoBeHb. MeToanueckoe
nocobue k yueOnuky / I'. SI. Mskumena, A. 3. CunsikoBa A.3. — M.:

[Ipocsemenne, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snexkrponHas mkona. https://resh.edu.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 111 o1 18.05.2024
WHuumatop cornacoBanus: Nonatynnuua IM.P. enonponssogutens
CornacoBaHune nHnyumnposaro: 18.05.2024 09:58

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 MupsasHos A.®. 18.05.2024 - 11:20
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