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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mpencraBieHHbix B @I'OC COO, a takke ¢ yd€roMm denepanbHoil paboueit
nporpaMMbel  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOlMX OCHOBHbBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenseTr o00sA3aTenbHOe MPEIMETHOE COJCpKAHHE,
yCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTENbHOCTh M3YyYEHHsS TE€M M pa3fiesloB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
nporecca, BO3PacTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IIPEJICTAaBICHUE O LESX, COJAEpKaHUM, OOIIel cTpaTernu oOydyeHUs, BOCIIUTAHUS U Pa3BUTUS
o0yyaromuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca (QHU3MKK yrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEAIM30BaTh 3aJauul
npodeCCHOHATBLHON OPHEHTALMM, HAlpaBJIEHO Ha CO3JIaHUE YCJIOBUU ISl MPOSIBIEHHUS CBOUX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcs IUIaHUpYEeMble pe3ysbTaThl OCBOEHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHO-MeTo10/10rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIpPEIMETHbIM W MPEIMETHBIM pe3yJbTaTaM OO0y4aroUIuXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3UKE Ha YPOBHE CPEIHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBIISIETCSA CUCTEMHO-/ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAHUPYEMbIE PEe3yNbTaThl OCBOCHHUS Kypca (U3MKH Ha YIrJIyOJEHHOM YpOBHE, B TOM
quCIIe IPEeIMETHbIE PEe3YIbTaThl IO rofgaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[TporpamMa mo Qu3MKe HMEET HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKHU [T COCTABJIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUYECKYIO WHHUIMATUBY Yy4yUTENIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOI0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIep KaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPO/IbI, BHICTYIIAsl B KAUeCTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, H3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHUM MPUMEHATh HAYUHBIH METOJ MIO3HAHUS IIPU BBHIOJHEHUH UMU YU4E€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (HU3UKH Ha YPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSA UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (M3HMKHU, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (usuku oObeIuHEH
BOKpYT (GU3MYECKUX Teopuil. Benymum B Kypce siBasieTcss (OpMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PH3UKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX HMPUI0KEHUH
U3YyYEHHBIX TeOpuil 1 3aK0oHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHUN
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea 3Kkonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHu,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHnue conepkaHus MPOrpaMMbl 1O (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxo/a. s pU3uKy peannzaius 3TUX NPUHLUIIOB Oa3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. Jlisg yrayOsi€HHOro YpoOBHA — 3TO CHCTEMa CaMOCTOSATENIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
U3y4yeHHUM HOBOIO MaTepuaisa, JiaboparopHble paboTel U paboThl npakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MuOO mocie MepBOro U BTOPOrO TMONYTOAMI B
KOKIOM W3 ITHUX KJIacCOB. BTopoii crmoco0® — 3To MHTEerpaius padoT MpakTUKymMa B CHCTEMY
1a0opaTOpHBIX paboT, KOTOPbIE MIPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPaKTUKyMa MOHUMAETCsI CAMOCTOATEBHOE HCCIIEI0BAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BU/ia O€3 MOIIaroBOi HHCTPYKIMH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpHBIX paboT U
IPaKTUKyMa Mpe/ICTaB/IeHa €AUHBIM ITepeyHeM. BbIOOp TeMaTuku Juist 3TUX BUJOB YUYEHUUYECKHUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMU 0Opa30BaTEIbHOIO Ipoliecca UCXOAS U3
0COOEHHOCTEM MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeTa Qusuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TPSMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[aud C SIBHO 3aJaHHON W HESIBHO 3a/IaHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE MPUMEHSATh U3yUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYysl MPUMEHEHNE 3HaHWUH W3 pa3HbIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsCHEHHUE/Tpe/cKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPYXKAIOIUICH >KU3HH, TpeOyromue BbIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBaHusmu PI'OC COO Kk MaTepuasbHO-TEXHHUECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCJIOBUSX MpeAMETHOro kabuHeta. B kabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIMBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPaIlMOHHOE 000py10BaHHE.

JleMoHCTpanmioHHOEe  000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMme I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsI WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HIMIUPHYUECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
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JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCleuyMBaeTcs B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOro OO0OpyIOBaHUS TOJDKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GU3UKU B 00ILEM 00pa30BaHUU SBIISIFOTCSA:

dbopmupoBaHKE UHTEPECA U CTPEMIICHUS! 00YUAIOIIUXCS K HAYYHOMY W3Y4EHUIO MTPUPO/IHI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOIEHHS K OKPY>KAIOLUM SIBJICHHSIM;

¢dbopMHEpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3YYeHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHne YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKHX 3HAHUU H
HAaYYHBIX J0Ka3aTeNIbCTB;

dopMHpoBaHUE TPEACTABICHUN O pOJM (U3UKU ISl Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymeld mnpodeccHoHaIbHON
NeSTEIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3TuX Lesned oOecrneynBaeTcsi pelIeHHeM CIEAYIOIMX 3ajad B Ipolecce
U3ydeHus Kypca GU3MKH Ha YPOBHE CpPEeTHETO 001ero oopa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (U3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMupoBaHUE YMEHUI NPUMEHITh TEOPETUIECKNE 3HAHUS JJIs1 OOBSCHEHUS! (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS PAKTHUECKUX PELICHUH B MIOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3NYECKON MOJEIBIO,
3ajiay, IOAPA3yMEBAIOLINX CaMOCTOATENIBHOE CO3/1aHue (PU3MUECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ]au, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAaHHUS M TPOBEACHUS (DU3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHME YCIIOBUH JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKON
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccruoHaIbHOM AeATeIbHOCTH, CBA3aHHOMN ¢ (PU3UKOM.

B cootrBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBIH ypOBEHb H3yuYEHHS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOUpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa3oBaHMs IO CIEUUAIBHOCTAM (pU3UKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no (Gusmnke nepeyeHs JadopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEJIMYMH (QHAJIOTOBBIE U IUGPOBHIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPI0C TEII0, UACATbHAS KUIKOCTh, HACAIbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPAaHULIbI €ro NpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuiabl TOKAa W HANPSOXKEHUS B I[EMU IOCTOSIHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAHMHAT.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. Clo)KeHHe TepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUATbHON TOYKH OT BPEMEHU U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nukenue. /[BrxeHne MareprualbHON TOYKH 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vacrora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepPHalbHOM TOUKH.

TexHu4yeckne yCTpONCTBA W TEXHOJOTHMYECKHE TMPOIECCHl: CIHJAOMETp, JIBHKCHHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeieabHoro nepexoga 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpomeHHOTo Mo YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.
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[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIyKTOpE.

CpaBHeHME TIyTEH, TPACKTOPUIA, CKOPOCTEN IBUKEHHUSI OJHOTO U TOTO K€ Teja B PasHbIX
cucTeMax OTCYETa.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3yueHnne HepaBHOMEPHOIO IBUKEHMUS C LIEJIBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUs TIpU MNPSMOJIMHEHHOM PABHOYCKOPEHHOM IBW)KCHHH  IIO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JIBH>KECHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHIOBAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yueHue nBMKEHMs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumoTe3pl 0 npsiMoi
IIPONOPLUUOHAIIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IOJIETA U HAYAJIbHOW CKOPOCTBIO TEJa.

N3yuyenue aBuKEHUS Tena 0 OKPYKHOCTHU € IIOCTOSHHOMU 110 MOJYJIIO CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH IE€pHOAAa OOpaIleHHUs KOHHYECKOTO MasTHUKA OT €ro
[1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunaneHble cucteMsl oTcuéTa. [I[puHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble cucTeMbl 0TCUéTa (OInpeiesieHue, IpUMepsbI).

Macca tena. Cuia. [lpuHuun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa 117151 MaTepralibHOM TOUKH.

Tpernii 3akoH HbIOTOHA 1151 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOAHOIO TaJ€HUs OT BBICOTHI Hal
IOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil mupoThl. J[BUKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUST CKOJBXKEHHUS M CWJIA TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKECHUU Tela B JKUIKOCTU WIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKCHUS.

[Masnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKH, JIBUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOGnroneHnue 1BUKEHUS Te B UHEPLUAIBHBIX M HEMHEPIMAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBLHOCTH.

Kauenne nByX WIWIMHIPOB WM IIApOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE PaBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM MACChI Tella
Ha €ro yCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUSA TEIL.

N3Mmepenne macc 1o B3auMOJIEUCTBUIO.

HesecomocTts.

Bec tena npu yCKOPEHHOM NOIBEME U MAJCHUU.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepeHnne paBHOIEHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHCUMOCTH BpPEMEHM JBWKEHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 IErKuid OJI0K.

N3mepenune ko3¢ uirieHTa TpeHHs 10 BEIMYUHE YIIIOBOro KO3 PUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3y4eHne nBUKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpOe Teno. [locTynarenbHoe U BpallaTelbHOE JBHKEHUE TBEPIOTO Tela.
MoMEeHT cuilbl OTHOCUTENBHO ocu BpauieHus. [lnedo cumnbl. CrnoxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3INYHOEC PABHOBECHE.

TexHudyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peIeTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue yciaoBuil paBHOBECUS TBEPAOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yyenue ycTONYMBOCTH TBEPAOIO TEJIA, UMEIOLIETO MJIOMIA/(b OIIOPHI.

Tema 4. 3akonvl COXpanHeHUn 6 MEXAHUKE.

HNmnynsc mMaTepuanbHONM TOYKH, CUCTEMbl MaTepualbHbIX Todek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

VMITynbC CHIIBI M1 U3MEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHHMH MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

PaGoTa cunbl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['padudeckoe mpejacraBieHue
paboTHI CHUJTBI.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MATEPUAILHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnmanbHas
SHEprus ynpyro negopMHpOBaHHOW NpyxkuHbI. [loTeHImalpHas SHEprus Tejaa B OJHOPOJHOM
rpaBUTAMOHHOM ITosie. [loTeHnnanbHass SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
mapa (BHYTpHU U BHe 11apa). Bropast kocmuueckasi CKopocTb. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu g MIeanbHOM KHUAKOCTH KaK CIEJICTBHE 3aKOHA COXPAaHEHHS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKHE MPOLECCHI: ABM)KEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE ABMKEHUE.



N3MepeHne MOILHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tea Mpyu COBEPILIEHUH padOoThI.

B3anMHble npeBpanieHuss KMHETUYECKOM M NOTCHIMAJIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTU M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TAACHHU.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKmMuKym.

W3mepenune uMirysbca Tena 1o TOpMO3HOMY ITYTH.

M3MepeHue cuiibl TATH, CKOPOCTH MOJIEINHU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccnenoBanue coXxpaHEHHs UMITYJIbCA IIPU YIPYTOM B3aUMOZICHCTBHM.

M3mepenre KHHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS OTEHLUAIBHON SHEPIUU NPYKUHBI C paO0TOMN CUJIBI TPEHMUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKECHUH TeJa MO0 HAKJIOHHOHN IIIOCKOCTH.

Pazgean 3. MoJiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU MEOPUU.

OcCHOBHBIE TOJIOKEHMSI MOJIeKyJIsspHO-KuHeTuyeckoi Tteopun (MKT), ux onsiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEeHHE. XapaKTep JIBMIKCHHS W B3aMMOJICHCTBHS
YacTHI] BellecTBa. MOAeIu CTPOEHUs ra30B, X KUIKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOWCTB
BElIECTBAa Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuuecTBo
BeniecTBa. [locrosiHHas ABoranpo.

TermmoBoe paBHoBecue. Temmnepatypa um crocoObl e€ m3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnens uaeaJbHOIO ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTHUIBl Tasa
JBUKYTCSI Xa0TUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemnepatyp KenbsBuna). 3akon J[lanerona. M3ompoueccsl B uAeadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe nmpeacTaBiIeHne H30MPOLECCOB: U30TepPMa,
u30xopa, nzodapa.

CBs3p MEXIy [aBJIEHUEM U CpeAHEH KHWHETUYECKOW DSHepruel MoCTyNnaTelbHOIo
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJICIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3bp  aOCOJIIOTHOM  TeMmepaTypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruei MOCTyNaTeIbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: TepMOMETp, Oapomerp,
MIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakocteit.

Mognens onbita llTepHa.

[TputsxeHue MOJEKyII.

Mogenu KpucTamIn4ecKiX peméTok.

Habmionenue u nccienoBaHue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropstueil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Ipolecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

N3y4eHne n30X0pHOIo Impolecca.



N3yuenne n306apHOTo mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmonunamuueckas  (TJ[)  cucrema. 3agaHue  BHEIIHMX  YCJIOBHM IS
TEPMOJAMHAMMYECKOM CUCTeMbl. BHemHune u  BHyTpeHHue napamerpbl. Ilapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KAK CPEIHUE 3HAYEHUS BEJIMYMH, ONMCHIBAIOIIUX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YpPOBHE.

Hynesoe Havano tepMoanHamMuky. CaMONpOU3BONIbHAS PellaKcalus TEPMOIUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mogeny wuzneanbHOro rasa B TEPMOAMHAMMKE — CHCTEMa YPAaBHEHUMU: YpaBHEHHUE
MenneneeBa—Knanelipona 1 BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUM. Y CIOBUS IPUMEHHMOCTU
9TOM MOJENM: HHU3Kasg KOHLICHTpAalMs 4YacTHL, BBICOKME TEMIEparypbl. Belpaxenue mis
BHYTPEHHEN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Ira3a.

KBasucrarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

OnemenTapHas paboTta B TepMoauHaMuKe. Beraucinenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya KkKak crnoco®0 H3MEHEHHUsS BHYTPEHHEH OHHEPruM TEPMOJIMHAMUYECKOU
cucTeMsl 6e3 coBepuieHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo TemnoTel. TermmoéMKOCTh Tena. YIenpHas W MOJSpHAs TEIIIOEMKOCTH
BellecTBa. YpaBHeHHEe Maiiepa. YenbHas TEIUloTa CropaHus TOILUIMBA. Pacuér konuuecTsa
TETUIOTHI NpH Terutonepenayue. [lonstue o6 aquadaTHOM mporecce.

[TepBblii 3ak0H TepMoaMHAMUKK. BHyTpeHHss sHeprus. KomuuectBo TemnoTsl U pabora
KaK Mepbl H3MEHEHUS BHYTPEHHEN S3HEPIUH TEPMOAMHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJAMHAMUKHM JJII PAaBHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONW CHUCTEMBbl IMPOXOJUT EIUHCTBEHHAs ajauadara.
AOGconoTHas TeMIeparypa.

Bropoii 3ak0H TepMOAMHAMUKH JAJI1 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEpEAATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy 6e3 kommencauuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus TernoBbix MammuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUraresneil. TemioBoe 3arps3HeHNe
OKPYKAaIOIEe CpeIbl.

TexHnueckue yCcTpoNCTBa M TEXHOJIOTMYECKHE IPOLECCHI: XOIOAWIBHUK, KOHAUIMOHED,
IU3ETIbHBIH W KapOIOpaTOpPHBIM JBUraTenu, mapoBas TypOWHA, NOJYyYEHHE CBEPXHU3KHUX
TEMIEPATYpP, YTWIN3ALUA «TEIUIOBBIX» OTXOJOB C HCIOJIB30BaHUEM TEIUIOBOTO HAcocCa,
yTUIIU3aLKs OMOOPraHNYECKOI0 TOIIMBA AJIsl BEIPAOOTKH «TEIJIOBOW) U 3JIE€KTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHyeCcKOM paclIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHUE YJeNbHbBIX TEIUIOEMKOCTEH BEIECTB.

CriocoObI U3MEHEHUs] BHYTPEHHEN YHEPTUU.

HccnenoBanue aguabaTHOro npoiiecca.

KomMmnproTepHble MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenue yaenbHON TEeIII0EMKOCTH.

HccnenoBanue npoiiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydeHne B3aMMOCBS3U 3HEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS M TEMIIEpaTypbl
KHIIEHUS KUIKOCTEM.



Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. Vcnapenwe wu kumeHue. YaenbHas TeIIoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTh IJIOTHOCTH M
JABJICHHUS HACBIIICHHOTO Mapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJIKOCTH.

BrnaxnocTs BO31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBrienue u KpucTauM3anus. Y AelibHas TEIUIOTa raBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tema. Pactshkenune m cokxarue. Cosur. Moayne HOnra. Ilpenen
ynpyrux aedopmariuii.

TemioBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tes, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK NMPUYWHA TEIJIOBOTO PACHIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue 3HEprUn B (Pa30BBIX MEPEXoax.

YpaBHeHHE TEIIOBOTrO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KoaduImeHT MOBEepXHOCTHOTO HATsDKeHUs. KanmmmuisapHbie
ABJEHU. [aBieHne 1o UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyita Jlamaca.

TexHudyeckue yCTpOMCTBA M TEXHOJOTHYECKHME TMPOLIECCHI: KUAKUE KPUCTAJUIBI,
COBPEMEHHbIE MaTepUaJIbl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NoOHM>XKEHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.

OnBbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipasie sBieHus.

Mopenu HEeHPIOTOHOBCKOM KHUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

WccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITHYECKOTO BEIIECTBA.

Buns! nedpopmarmii.

Hab6monenue mamnsix gedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH IJIaBJIEHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX NIAPOB.

H3mepeHne abCOMOTHOM BIaKHOCTH BO3AyXa U OIIEHKA MAcChl MapOB B MOMEIICHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

WccnenoBanue 3aBUCHMOCTH JiehopmMaIiuu pe3suHOBOTO 00pasIia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MpOSBICHUA. DIEKTPUYECKUN 3apsan. J[Ba BUAA 3IEKTPUUECKUX
3apsiioB. [IpOBOIHUKM, AMAIEKTPUKHA M MOJYINPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUYECKUI
3apsl. 3aKOH COXPaHEHUS JICKTPUIECKOTO 3apsia.

B3aumopeiictBue 3apsioB. Toueunsie 3apsiabl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero neficTere Ha 3lIeKTpUIeCcKue 3apsiibl.
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Hanpsoxéanocts  anexkrpudeckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
INEKTPUYECKOTr0 NMost. OQHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLMANOB U HAIPSHKEHUE.
[TorennnanpHass  dHeprus  3apsga B JJCKTPOCTAaTHYECKOM  IIOJIE. ITorenunan
aJIeKTpocTaTudeckoro mnosisd. CBs3p HANpPsDKEHHOCTH MO U PAa3HOCTH IOTEHLMATIOB  JUIS
3JIEKTPOCTATUYECKOI0 OIS (KaK OJHOPOJHOIO, TAK U HEOJAHOPOJIHOTO).

[TpuHIMI CyNIEepHIO3ULIUH IJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsipa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpHO
3apspkeHHOro 1o o0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapTuns! 1MHAN HAIPSY)KEHHOCTH ATUX IOJIEH U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IT0JIe. JIMaNeKTpuYecKas IpOHULAEMOCTh BEIIECTBA.

KonpneHncarop. OneKTpOoEMKOCTh  KOHJEHCATOPA. DNEeKTPOEMKOCTh  IIJIOCKOIO
KOHJICHCATOPA.

[TapamnenpHOoe  coequHeHHe  KoHAeHcaTopoB.  IlocnmepoBarenbHoe — coeMHEHME
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBrKeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPLI, reHepaTtop Ban ne
['paada.

Hemoncmpayuu.

Y CTpOoUCTBO M IPUHIUII AEHCTBUSA 3JIEKTPOMETPA.

DIEKTPUYECKOE MO0JIE 3apyKEHHBIX IIaPUKOB.

DJIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX IJIACTHH.

Mogens 3nekTpoctaTuueckoro reneparopa (Ban ae I'paada).

IIpOBOIHHUKY B JIEKTPUYECKOM II0JIE.

DNeKTpocTaTUIECKask 3allUTa.

YCTpolCTBO M ACMCTBUE KOHJEHCATOPA MTOCTOSHHOW M IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAW  IIJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus MMEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psika KOHAEHcaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HaOnronenue npeBpalieHust SHEpruM 3apsyKEeHHOTO0 KOH/IEHCATOpa B SHEPTUI0 U3ITY4EHUS
CBETOJINO/1A.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalel KOHAEHCaToP.

Pacnipenenennie pasHOCTM TNOTEHUUANOB (HANpsOKEHHWs])) TMPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. [locmoannwlil dn1eKmpuydecKuil mok.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBusa CyIecTBOBaHHS IOCTOSIHHOTO —AJIEKTPUYECKOrO0 TOKAa. VICTOYHMKM TOKa.
Hanpsoxenne U u DJ1C E.

3akoH OMa JJ1 y4acTKa LEeMH.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI W IUJIOLAAM IONEPEYHOro CEYEHHUs. YENbHOE CONPOTHBIIEHUE
BEIIEeCTBA.
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[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckux menei. [IpaBuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MOIHOCTB 31EKTPUYECKOro ToKa. TemnoBas MOUTHOCTb, BbIJIEIsIEMAsl HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHME MCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO#) 31eKTpuuecKoi nenu. MolHocTh ucTouHNKa Toka. KopoTkoe 3aMbIkaHue.

KoHnneHncarop B 11enu mocTOSIHHOTO TOKa.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEpMETP, BOJIBTMETP,
peocTar, CYETUHUK IEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUST I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHHMKOB OT JUIMHBI, IUJIOLIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI  TOKA OT CONPOTUBIICHHUS MIPU  I[OCTOSTHHOM
HaIPSKECHUU.

[Ipsimoe n3zmepenue DJC. KopoTkoe 3amblKaHUE TaTbBAHMYECKOTO 3JIEMEHTA U OLEHKAa
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

WccnenoBanue pa3HOCTU MOTEHIIMAIOB MEXKY MOJIIOCAMU MCTOYHHUKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JJaMITbl HAKAIUBAHUSA.

VYBenuuenue npejeia u3MepeHus amnepMmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu IJ1C rapbBaHUYECKOTO JI€MEHTAa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTSHIIMAIOB MEXKY MOJIOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunuix cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METANIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DNIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH TOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI TOK B AJEKTPOJIUTAX. DJICKTPOIUTHYECKAS JUCCOLUALNS. DIEKTPOIIH3.
3akonsl Dapajes A 3JAEKTPOIIN3a.

OneKkTpuyecknii TOK B Tra3ax. CaMOCTOSTENbHBIM W HECAMOCTOSATEIBHBIN pa3psl.
Paznuunble TUIIBI caMOCTOATENBHOTO pa3psaa. Monnus. [lnazma.

TexHU4YeCKne YCTPONCTBA M TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbIe JIAMITHI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYMPOBOJHUKOBBIE MPHOOPHI: THOM, TpaH3UCTOp, (hoToauon,
CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHWE MW, BBIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
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IIpoBOAUMOCTB 3IEKTPOJIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHUe NPOBOAMMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

Hab6monenue anexrpoinusa.

W3mepenue 3apsaa 0lHOBAJICHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COIIPOTHBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTUKU TUOJA.

Du3n4ecKuil MPAKTUKYM.

Crioco0Ob! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  ¢u3ndeckux BenauuuH. OIeHKa TIpaHULl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, NIPOBEPKA IMPENJIOKEHHBIX TMIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMAaTHUYECKHUX
paszenax «Y4eHU4eCKUi 3KCIIepUMEHT, Ja00paTOpHbIe paboThl, IPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmuvie nonamus, C6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
npuoOopsI, U(poBas 1ad0paTOpHs.

Mamemamuka: peuicHWE CHUCTeMbl ypaBHeHWH. JlumHelHas ¢yHKIMs, mnapaboia,
runepooia, ux rpaduku u cBoiicTa. TpuroHomerpudeckue GyHKINU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanunueckoe JBUKEHHE B KUBOU Mpupoae, AMPpPy3us, ocMoc, TEII000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, MIEKTPUUECKUE SIBJICHHS B )KUBOU NPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHe HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIbI, DJJIEKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAs
JMCCOLAINs, TajlbBAaHUKA, dJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3yXa, BETPhL, OApOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHILUTEHH, peméTyarble
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHSI MEXAHUKH B TEXHUKE (TMPOCKOI, BOJIOMET
U Jpyrue), ABUTATelIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI XOJIOAMJIBHUK,
KOHIWIMOHEP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTEpUaloOB, B TOM  YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTHH,  JJEKTpPOCTaTHuUecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMITBI, TOJTYIPOBOIHUKOBBIE TPHOOPHI, TaJbBaHHKA.

11 KUIIACC

Pasnen 4. DaekTpoamHaMuka.
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Tema 4. Maznummnoe none.

B3anmoneincTBue MOCTOSHHBIX MAarHWTOB M IPOBOJHUKOB C TOKOM. MarHmrtHoe moe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WUHIYKLHH.

MarautHoe 1noJjie MPOBOAHHMKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKH U KpPYroBOI'O
BuTKa). OmbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e HampaBleHHE M MOXYJb. JIBH)KEHHE 3apsOKCHHOM YacTULBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MaruutHoe nose B Bemectse. GeppoMarHeTUKH, napa- 1 IMaMarHeTUKH.

TexHudyeckue YCTPOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHl: NPUMEHEHHE IIOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJBUIaTellb SIkoOH, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nMHMH WHAYKOIMA MarHUTHOTO IIONS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIAYKIUM MOJS JJIMHHOTO MPSMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopeicTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

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

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTENIBHOTO PUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HcenenoBanue MarHuTHOTO I10JISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccenenoBanue 1ecTBUSA IOCTOSSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHnne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CUIIbI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBneHue dneKTpoMarHuTHOM MHAYKUMH. [loTOk BekTOopa mMarHuTHOM MHAyKumMu. J/IC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IMoJle.
Toku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBUXKYILIEMCS] B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. J1C caMOMHAYKIINH.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLECCHl: WHIYKLIHWOHHAs II€Yb,
COJIEHOMJI, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN NP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

HabmioneHue siBineHus 3JIeKTPOMAarHUTHOM MHAYKIUH.

Uccnenoanue 3aBucumoctd IC HHAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

ITpaBuio Jlenna.

[Tanenne MaruuTa B aJJIOMHUHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAaMOMHIYKIINY.
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Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMs CHJIbI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onpenenenyne HHAYKIMY BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBIEHUS CAaMOMHIAYKIUU.

COopka MOEH IEKTPOMAarHUTHOT'O TeHEepaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

['apmonnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHMi M3 HMX OJHEPreTHYecKoro u
KMHEMAaTH4YECKOTO ONMCAHMS.

Ammuutyna u (asza xonebGanuii. CBsI3b aMIUIMTYAbI KOJeOAaHMH MCXOAHOM BETHMYUHBI C
aMIUIUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u wacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEMaTHIECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxatoumx KojeOaHusx. BoiHyxaeHHble KoneOaHusi. Pe3oHaHc.
Pe3zonancHas kpuBas. BniusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IEpHOa MaJIbIX KoJieOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui 1 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHUun
OT CONPOTHUBIICHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCUBHOM IMpPYXKHHE C LeNbi0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KojeOaHUsIX rpy3a Ha MpYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoaa cBOOOIHBIX KoJaeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS Tela B X0/I€ KoJieOaHU Ha yIIpyroM IMOJIBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsTHUKA.

[TpeobpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY IbI 3aTYXAOMINX KoIeOaHui.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI B HJI€ATHHOM
KosiebarenbHoM KoHType. @opmyna Tomcona. CBsi3p aMIUIUTYABI 3apsga KOHIEHcaTopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UJ€aTbHOM KOoJie0aTeIbHOM KOHTYpeE.

3aryxamolye 3JeKTPOMarHuTHble KosieOaHusl. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

IlepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE U JIEMCTBYIOIEE
3HaYeHHE CHJIbI TOKA U HANPsDKEHUS IPU Pa3InYHOM (opMe 3aBHCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.
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CuHyconaIbHBIN IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbublii Tpanchopmarop. [IponsBoactBo, nepepada u morpeOiIeHne >MEKTPUIECKON
JHEPIuu.

OKOJIOTUYECKUE PHUCKU IIPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa mcnosb3oBaHus
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarOMKX IEKTPOMArHUTHBIX KOJIEOaHHH.

Mozenb 37€KTpPOMarHUTHOTO T€HEpaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO M IPUHIIMIT ACHCTBHS TpaHCHOpMaTOpa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENBHO COCIMHEHHBIE KOHACHCATOP,
KaTyILKY U PE3UCTOP.

HabumroieHne 351eKTpoOMarHuTHOro pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH EPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHus. [lomepedynsle M IpoAosbHBIE
BoJIHBI. [lepuon, ckopocTk pacnpocTpaHeHHs U AJuHA BOJHBI. CBONCTBA MEXAaHUYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUe, UHTephepeHIIHs U AU(PaKIIHsL.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHBIE BOJHBI. YCJOBMSI M3Iy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, [PEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHsL.

[IIkana 3y1€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeNeBHU30p, aHTeHHa, TenepoH, CBY-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u 1uppakiiuy MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI pe30HaHC.
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CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Ob6HapyxeHre HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyUCHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3ydeHue napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonnHENHOE paclpoCTpaHEHHUE CBETa B OJAHOpOoAHOM cpene. Jlyu cera. TouyeuHslit
HCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipemomnenne cBera. 3aKOHBI MPEIIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npenomiieHuss. OTHOCUTENBHBIN MMOKa3aTenab mpenomieHus. [1oCTOSHCTBO 4acTOThI CBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IPHU IMEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA 4YE€pe3 I'paHully pasjeina
JBYX ONITUYECKUX CPE.

Xon myueit B mpu3me. ucnepeus ceera. CiiokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moJHoro BHYTPEHHET0 OTPaKEeHUS.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO ITOKA3aTeNs IPEIOMIICHUS.

dopmyna TOHKOH JIMH3BI. Y BeIMYCHHE, JaBaeMOE JIMH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y IO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[Toctpoenue n300pakeHii TOUYKU U OTPe3Ka MPSAMOIl B COOUPAIOIINX M PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemarornias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOJIEHUsT MAaKCUMYMOB W MHHMMYMOB B HWHTEp(EpEHIIMOHHOM KapTHHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxkius ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHHueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEPUCKOII,
¢doroannapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HabmioeHre noiHoro BHyTpeHHEro oTpaskeHus. MoJienb CBEeTOBO/Ia.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3ydeHnue AuppaKkIIMOHHON PEIIETKHU.

Habmonenue nudpakiimOHHOTO CIIEKTpa.
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HabGmronenue aucrnepcuu cBera.

Habmioienue nosisipuszanuu cBera.

[TpumeHeHre NoaIpONI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, nPpaKmMuKym.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUSL OT BEILECTBa (Ha MpUMeEpe KHUIKHX
JIUH3).

H3mepenne poKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTephepeHn U TOISpU3aI1H CBETA.

N3ydeHue noaspu3aluy CBeTa, OTPaXXEHHOTO OT IOBEPXHOCTU AUIJIEKTPUKA.

W3yuenue nnTepdepeHIiuu J1a3epHOro U3JIyueHus Ha JIBYX LIESIX.

Hab6mronenue nucnepcum.

Habmronenue u uccnenoBanue 1uppakiiuoHHOTO CIEKTpa.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tomyuenue ciekTpa U3My4eHHUs] CBETOUO/IA TPU TOMOIIH TU(PAKIIMOHHON PErIETKH.

Pa3nes 6. OcHOBBI cieUAJbLHONH TEOPUU OTHOCUTEIbHOCTH.

['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  YcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJICHHE BPEMEHU U COKpallleHUE
JUTVHBL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUILIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTUs IOKOS.

TexHuueckue yYCTpPOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEIHN 3apsKEHHBIX YACTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OmnpezneneHyue UMITYJIbCa U SHEPTUU PENSATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBEeCHOE TeIUIOBOE H3IIyueHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akons! poTodddexra. YpaBHeHre DiHIITEHHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO MOIVIOMIAIOIIYI0 U
abCcoIIIOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactul. Bomael ne bpoinsa. JliimHa BonHel ne bpoins u pazmepsl
o0lacTH  JOKamu3alMM  ABIKYILIeics dacTuipl.  KopmycKynsipHO-BOJHOBOM — Tyanu3M.
Judpaxius 31eKTpOHOB Ha KpUCTaIaX.

Criermnduka n3mepenuit B Mukpomupe. CootHolenus HeomnpeaenéuHoctei I elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTUMK, TYHHETBbHBI MUKPOCKOI, COJIHEYHAas OaTapesi, CBETOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHET0 poToddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBELIEHHOCTH.
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Cseroauog.

Comnneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue porope3ucropa.

N3mepenue noctossuHO# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA Y€PE3 CBETOANO/ OT HAIIPSHKCHHUS.

Tema 2. @usuka amoma.

OmnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [lnanerapnas mozens atoma Pesepdopaa.

[Toctynarel bopa. M3nydenue u moriouieHne (OTOHOB MPH MEPEXO0Je aroMa € OIHOTO
YPOBHS DHEPIMH HA JPYTOM.

Bunpl criektpoB. CrieKTp ypoBHEN 3HEPTUH aTOMa BOAOPOA.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBIM aHAJIN3
(criexkTpockoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP.

Hemoncmpayuu.

Moguenb onbiTa Pezepdopna.

Habuntonenne nuHelyaTbIX CIIEKTPOB.

Y CTpONCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHULL.

Omnpenenenye JUIMHbBI BOJIHBI JIA3€PHOTO U3JIYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomut, nPAKmMuKym.

Hab6nronenue nuHeiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOIO0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Qusuka amomHo20 A0Pa U I1EMEHMAPHBLIX YACHUY,.

Hyxnonnas monens anpa I'eiisendepra—MBanenko. 3apsn sapa. MaccoBoe 4uciio sjipa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4EHUE.

3aKOH paJUOaKTHBHOrO pacnaia. PanvoakTuBHble u30TONbI B mpupoge. CBoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiIusHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. [lozumerpusi.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Anepubie peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpobGiemsl
YIPaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHSA  SIIEPHOU
SHEPreTHKH.

MeToapl perucTpaluy U UCCIEA0BAHNS SIIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mogenu. KBapk-TirooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtannapTHoH Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnuncTBO u3nyeckoil kKapTHHBI MUpa.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTMUYECKHE IMPOIIECCHl: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIA  PEaKToOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpeKoB 4acTUll (110 TOTOBBIM doTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

N3yuenune normomenns 6eTa-4acTUI] ATFOMUHACM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.
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Oranbl pa3BUTUsA  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHUE
acTpoHOMHMH. IIpUMEHMMOCTb 3aKOHOB (GU3UMKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMYECKHX HccilenoBaHuld. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
panuoTeNecKonbl, BHEATMOC(HEpHask aCTPOHOMHUSI.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JIBHKEHUE.

ConneyHas cucrema.

Counniie. ConHeyHas akTUBHOCTh. Microunuk sHeprun CosHua u 3BE37.

3BE31bl, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMmma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/1bI INIABHOM I1OCJIE0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» JJIS
3BE3]] [JIaBHOW  IOCJIENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXOKIEHUH U 3Boirony CosHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajlakTuK. PannoranakTuky u kBazapel. YEpHBIE ABIPHI B sApaX raJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Paszberanme ramaktuk. Teopus
bonbuioro B3psiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaOnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM — TIJIa30M € HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUN Ui ONpENeNieHUs] IOJIOKEHUsT HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOJyIIapUs U IPKUE 3BE3/IBI.

Habmonenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUM.

Du3n4ecKuil MPaKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEIHMYUH C UCTIONB30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  HM3MEpeHHH  (u3udeckux BenmuynH. OIleHKa TpaHuUIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAaHUM 3aBUCUMOCTEH  (DU3UUECKUX
BEJIMYMH, MPOBEpKa NMPeUI0KEHHBIX TUIoTe3 (BbIOOp M3 paloOT, OMUCAHHBIX B TEMAaTUYECKHX
paznenax «Y4eHHuuecKui HIKCIIEpUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM»).

O0o0maroniee NnoBTOpeHUE.

O06o6mieHne W cucTeMaru3alMsl — CcoiepXaHus pas3zneinoB Kypca «MexaHukay,
«MonekynsipHas (pu3MKa U TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJHBIY,
«OCHOBBI cHEeIUAIbHONM TEOpUHM OTHOCUTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEeMEHTHI
ACTPOHOMMHU U acTPO(UBUKIY.

Ponp ¢u3uku u acTpOHOMHUM B IKOHOMHYECKOHW, TEXHOJIOTHYECKOW, COIMAIBHOU U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYEHUE ONMCATEIIbHOW, CHUCTEMaTU3HPYIOLIEH,
OOBSICHUTENIBHOM M MPOrHOCTHYEeCKON (DyHKIMHA pusnueckoil Teopuu, poib HU3NIECKON TeOpUU
B (OpPMHPOBAHUH TIPEACTABICHUNA O (U3MIECKON KapTHHE MHUpPA, MECTO (HU3UYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEACTAaBICHUN O IPUPOJIE.

MexnpeameTrHbie CBSI3H.

N3yuenne kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4éTom
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxcnpeomemnvie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMUYMHA, 3aKOH, TeOpus, HaOJIIOJeHuE,
HKCIIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, H3MEPEHUE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTETbHbBIE
npubopsl, K poBas 1abopaTtopus.
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Mamemamuka: penieHre CUCTEMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUH: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOEC TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpbl M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIC 3JIEMEHTAapHBIX ()YHKIIMMA.
[Tpu3Haku noo0us TPEYTroJIbHUKOB, ONpeAEIeHNE IUIOAaN INIOCKUX GUryp U 00bEMa Tell.

Buonozua: >nextpuyeckue SBICHHUS B JKUBOH NpHpone, KojebaTenbHble IBUKECHUS B
JKUBOM  IPUPOAE,  DKOJOTMYECKHUE  PUCKA  TPU  IPOU3BOACTBE  JJIEKTPOIHEPIHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIoLIEH Cpelpl, YyJIbTpPa3ByKOBas JAMAarHOCTUKA B
MEAMILIVHE, ONITUYECKUE SIBICHUS B )KUBOM NPUPOZE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIC TONIOCAa 3€MIM, 3aJIeKM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
IIOBEPXHOCTH, ceficmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHuTOB, JIEKTPOABUIATENb
SkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKIHOHHAs Me4b, JHMHUM 3JIEKTpolepeaad,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasl IUAarHOCTHKa B TEXHUKE, IIPOEKLIMOHHBIA amnmapar, BOJIOKOHHAs OITHKa,
coJHeuyHast OaTapesi, CITyTHUKOBBIE TIPUEMHHKH, SEpHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHS.
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INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOH LICHHOCTHBIX OpPHEHTAlUil, IIO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOrO  0OIIecTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MIMU OOYYAroOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO [TOBEICHHUS;

e CHoCOOHOCTh OILIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIEro.

ICTETHYECKOT0 BOCIIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oynyien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HKH
Ha MPOTSHKEHUHU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(opMHPOBAHHOCTH IKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE IJI0OANBHOIO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME M OCYILIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:
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c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3NUECKOI HAYKU;
OCO3HAHHWE LIEHHOCTH HAyYHOW JEeATENIbHOCTH, FOTOBHOCTb B IIPOLECCE M3YUYECHUS
(GU3UKM  OCYIIECTBIIATH  MPOEKTHYIO M  HMCCIEIOBATENbCKYI  JIEATENbHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U AKTyaIM3UpPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI ACSITEIBHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UYECKHUX
ABJICHUSX;

pa3pabaTeiBaTh IUIaH pEHIEHHs TpoOieMbl C y4&€TOM aHalM3a HUMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI IESATEIHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOTI'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMY MOHATHIMH U METOAaMH (DU3HISCKON
HAYyKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOM JEeSATEIbHOCTH B
obnactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METO/IOB peIIeHUs 3a1ad (U3UYECKOTO COJECPKAHUsI, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 WHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC TPU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3y €€ pelleHUs, HaXOJIUTh AapryMEHThl IS JOKa3aTelbCTBAa CBOUX
YTBEPXKACHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJE€ PEIMICHUS 3a7add pPe3ylbTaTbl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HaHUS 10 (PU3HKE B MPAKTHUECKYIO 00IaCTh KU3HEACSITENIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJAJETh HABBIKAMU TOJy4eHUS HH(popMalMu (U3UYECKOTO COACpKaHUS U3
UCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSTENIBHO OCYILUECTBJIATh IIOMCK, aHalu3,
CUCTEMATH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IUyHbIX BUIOB U (QopM
IIPE/ICTABIICHMS;
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OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTBl (U3MYSCKOTO COJEP)KAaHUSA B pa3iMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YeHUS WHGOPMAIMU W IIEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCILHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSTYATh KOH(JIUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBHUI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUS MO €€ OCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenessiTb pOJIU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHUKAa KOMAaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C IMO3ULIHUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIECHUE B PA3IMYHBIX CUTYaLUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE yUeOHbIE T1eiiCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] pAaCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO JPYAUIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATH
COOTBETCTBUE PE3YNBTATOB LEISAM;
BJIAJETh HABBIKAMU IIO3HABATENBbHOM pedreKCHH Kak OCO3HAaHUS COBEpIIAeMbIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YITATOB U OCHOBAHUN;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;
NPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
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[IPUHUMATb MOTUBBI U ApIYMEHTBI APYIUX [IPU aHAIU3E PE3YJIBTATOB [IEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMbl MO (husmke st
YPOBHS CpeaHero oo01ero o0pa3oBaHus y 00y4YaOIUXCs COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmii chopMHUpOBaHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOLIET0 CIIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJIEHHE, CIOCOOHOCTh  aJanTUPOBAaThC K
SMOIIMOHATIBHBIM U3MEHEHHSIM U TPOSIBIIATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONITHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIATHH, BKIIOYAIONICH CITOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, TPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

I[MPEAMETHBIE PE3YJIBTATBI

K konny oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaTbl Ha YIIyOJIEHHOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

HOHUMAaTh pPOJIb (U3UKK B HKOHOMMYECKOH, TEXHOJIOTUYECKOM, 3KOJIOIMYEeCKOH,
COLMAIIBHOM M 3THYECKON chepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3MKHU B
COBPEMEHHOMN HAay4YHOU KapTHHE MHDA, 3HAYCHUE ONMUCATEIbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENIHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUHN O (PU3NYECKOI KapTHHE MUDA;
pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QHU3MYecKuX Tela M IPOLECCOB
(s1BIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEPOE TEN0, MaTepuaIbHas
TOYKa, PaBHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO yNpyroe U abCOMIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEITH
ra3a, >KMJIKOCTH M TBEPAOro (KpUCTAJUIMYECKOIO) Tella, WAEadbHbIN ra3, TOYCUHBIN
3apsizl, OTHOPOIHOE NIEKTPUUECKOE TOJIE;
pasnuyath YCJIOBUS (TpaHMIbI, OONAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XxapakTep (YHAaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
WCITOJIb30BaHNs YaCTHBIX 3aKOHOB;
aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHUS, MCIIOIB3Ys
OCHOBHBIC TIOJIOKEHHSI W 3aKOHBI MEXaHHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JIBUXKEHUS, (OpMysIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO IABMXKEHMsI, MPeoOpa3OBaHUs
[Namunes nns  CKOPOCTM W INEepeMeElleHus, 3akoHbl HplooToOHa, mnpuHIUD
OTHOCHUTENBHOCTH ['anwmiies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXpPaHEHUs
UMITyIbca ¥ MEXaHWYECKOM DJHEpruM, CBs3b padOThl CWJIBI C HW3MEHEHHEM
MEXaHUYECKON DSHEpPruM, YCJIOBUS paBHOBecUs TBEPAOTro Tena), MpU ITOM
UCIIOJIb30BaTh  MAaTEMaTU4YECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  yCIOBHS
PUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBaHuil ['anumes, BTOpOro U TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHUS UMITYJIbCA 1 MEXaHUYECKON YHEPTUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;
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AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nooxeHuss MKT u 3akoHBI MOJIGKYJISpHOW (GU3MKA W TEPMOJUHAMHKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHUEHTpaluued €ero MOJIEKYyJ, CBsI3b TEMIEPATypbl BEIIECTBA CO CpeIHEl
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX IpoOIeccax), IMPH H3TOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHHUSI IEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPNO3UIMU IIEKTPUUECKUX IOJIEH, TP I3TOM YKasbiBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe MPakTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbl Oma s
y4acTKa LENu U Ui 3aMKHYTOH 3JIEKTPUYECKOU 1ienH, 3akoH Jkoyia—JIenna, npasuia
Kupxroda, 3axons @apazaest 1uist 3JEKTPOIH3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHJIa, MOMEHT CHUJIbI, JABJIEHUE,
MOTEHLIMAIbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas SHeprusi, padora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIA YIPYTOCTH, CHJIA
TPEHHUsI, MOIITHOCTh, YHEPTHsl B3aUMOICUCTBUSA Tena ¢ 3eMi€i BOMU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedopmammm TPYKUHBL, KOJIWYSCTBO TEIUIOTHI, a0COJIOTHAS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOT'0 Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJl wmneanbHOro TEMJIOBOrO JBHUIaTess; 3JIEKTPUUECKOE II0JIe, HANpsHKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOIO 3apsa WA 3apsSyKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKass €MKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTUBIEHUE ydacTKa LIENH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUOKEHHWE YacTHI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABIKeHUE, Tuddy3us, ucrnapeHue, KUMeHHe U KOHICHCAIs, TUIaBlIeHUe
M KPUCTAJUIM3alMs, HAMpaBJICHHOCTh  TEIUIONEpPEAauH,  DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO IMTPOBOJIHUKA;

IPOBOAMTH HCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (DHM3MUECKON BEJIMYMHBI OT APYrou ¢
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTam HCCIIEI0BaHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTHh  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIyYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEAT0KEHHONW TUIIOTE3HI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTO SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIEeIOBATENbCKOM W MPOEKTHON
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NEeSITeIbHOCTH C HWCIOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNIM, OTBevalomeld TpeOOBaHUAM 3aJauyd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€30MacHOCTH, IIpe/ICTaBICHUM 0 panoHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTHS YEIOBEYECKOr0 00ILIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUW, TpU ITOM
UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH  JUIA  TIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HayYHO-MOMYJISpHON uHOpManmu,
CTPYKTYpUPOBAaHHUS W MHTEpHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 pa3InYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH(POPMAIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOPETEHUS] HOBBIX 3HAHWW B IIPOLECCE BBHINOJHEHUS IMPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOr0 M3 YYaCTHUKOB I'PYIMIbI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALIMIO K Oynymed npodecCHOHATBbHOM — JESTENbHOCTH IO
CIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, CONHUAIBHON U
3TUYECKON cdepax HesITeTbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B IIPAKTUYECKOU NEATEIBHOCTU YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOrHOCTUYECKON (yHKIMHA (u3nueckoit
TEOPUH — DJIEKTPOJMHAMHKH, CHEHUATBHOM TEOPHUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb Gpu3NMUEcKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
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KapTHHE MHUpPA, MECTO (PU3MYECKOH KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJIE;

pa3nMyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKUX Tel M IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUIl MAasTHUK, HICAIbHBIA Py KUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOI MOJIENIN CBETA,

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH JIEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, HCIONIb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIELHAIbHOM TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuio Jlenma, cBsizp DJIC
CAMOMHJIYKIMU B 3JIEMEHTE 3JIEKTPUUECKON LIENHU CO CKOPOCTHIO M3MEHEHMS CHJIBI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyinarsl bopa, npuHIMIT COOTHOIIEHUS HeonpeaenéHHoctel I'elizenOepra, 3aKoHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ M SHEPrUH B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
IIEKTPUYECKOTO  TOJIs,  IOTEHIMANl  3JEKTPOCTAaTHMYECKOTO IO,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBUXKYINAs CHUJA, MHIYKIHMS MarHUTHOTO I0JI, MarHUTHBIN
IOTOK, cuia AMIiepa, UHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIAa CaMOMHAYKLIHH,
SHEepPrus MarHUTHOTO I0JI MTPOBOJHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, TOTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIHS, pe30HaHC, UHTep(EpPEeHIMs BOIH, JUPPAKIM, TUCTEPCUs,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (PU3NYECKUue  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

ONpeeNATh HANpPaBJIEHUE MHIYKIUU MArHUTHOTO MOJIA MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTh M300paKeHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30HM, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATh OCHOBOIIOJIAraloIe ACTPOHOMHUYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUECKUX TMPOLECCOB, MPOUCXOJANIMX B 3BE3JaX, B
3BE3HBIX CHCTEMAaX, B MEXrajlakTUYEeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
HPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh pPe3yIbTaThl
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCOIOTHBIX ~MOTPEIIHOCTe HM3MEPEeHUH, [enaTh BBIBOABI IO  pe3yJbTaTam
MCCIIE/IOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBaTh aOCOJIOTHBIE U OTHOCHUTEJIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIL;
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IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyUYEHHBIE PE3YJIBTAThl U J€JaTh BBIBOJ O CTATYCE MPEAJIOKEHHON TMIIOTE3BI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITEIBHOCTH C HWCIOJb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000opyI0BaHNS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeUalolre TPeOOBAHUAM 3a/1a4H, IPUMEHAITH GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTYyJaThl (PU3MYECKUX TEOPHH MpPH HUCIOIb30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl HAa OCHOBAaHMM HUMEIOIIUXCSA JIaHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PpEUIEHHS C Y4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3a7auu, TpeOyromye NMPUMEHEHHs 3HaHUH U3 Pa3HbBIX pa3aeiioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpoM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS /ISl OOBICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPAa3BUTHE TEXHHUKU U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLlecCaMH, C TO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM HCIOJb30BAHUU JOCTHI)KEHUN HAYKH U
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIOHHBIE  TEXHOJOTMH ISl TIOMCKa,
nepepadoTKU M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJISpHOW HHMOpMAaIuH,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHau3a
UCTOYHUKA HHPOpMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B IpylIe C HCHOJHEHUEM Pa3UYHbIX COLMAIBHBIX pOJIEH, IIAHUPOBATH
paboTy TpYMIbI, palMOHAIBHO pacHpelesTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed mnpodeccHOHaIbHOM — AEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHue paszaeiioB H TEeM K I (uudpossbie)
n/n NPOrpaMMblI Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
Pazgen 1. HAYUHBII METO/1 IO3HAHMS ITIPUPO/JIbI
1.1 Hayunblif MeTo1 O3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEPIOro TEIa 5 1
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20 1
33 ArperaTHple COCTOSIHHS BemiecTBa. Da3oBble 14 1
nepexoabl
Hroro 1o pasuery 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1
4.3 Toku B pa3nu4HbIX cpenax 6
Hroro no pazneny 54
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Pazgen 5. PU3HUECKHIA MPAKTUKYM

51 ®usnyecKuii paKTHKYM 16 16
Wroro no pazueny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 170 16
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBanme  pa3geqoB M TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHas HHAYKIIHS 13 1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 ONEeKTpOMarHUTHbIE KOJIEOAHUs 15
23 Mexanuueckue W DJICKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH AyaIu3m 15
4.2 ®duzrka aroma 5
43 du3nka aTOMHOTO sApa W AJIEMEHTAPHBIX 5
' JaCTHUII
Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
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5.1 \ DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 12
Wroro no pazueny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1  dusHyecKuil MPaKTHKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
CucremaTuzamnus u 000011IEHNE
71 MPE/IMETHOTO  COZIEAKAHMA M ONbiTa ¢
' NESITeIbHOCTH,  MPHOOPETEHHOTO NP
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no paznemny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHBbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ousnka — ¢yHIaMEHTAIbHAs Hayka o
pupoae

Hayunblii MeTOn TIO3HAaHUS W METOJbI
HCCIICT0BaHMS (PU3HYCCKUX SIBICHHI

OKCIIepUMEHT ¥ TEOopusi B  Ipolecce
no3HaHus npupoasl. HaOmrompenwe U
9KCIIEPUMEHT B (PH3HKE

CniocoObl u3mMepeHus: GU3NIECKUX BEIUYUH

AOcoiroTHas u OTHOCUTEIILHAS
MOTPEIIHOCTH ~ U3MEpPeHHH  (PU3HUECKUX
BCIINYUH

MopnenupoBanue B ¢usuke. Pons u mecTo
¢u3ukn B (HOPMUPOBAHMHM COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B NPAKTHYECKOU
JeATEIbHOCTH JIFOACH

Mexann4deckoe JABUKCHUC. Cucrema
orcuera. OTHOCHUTENHLHOCTh MEXaHUUECKOTO
JABMIKCHUA. Hp}IMaH n 06paTHa51 3agaun
MEXaHUKH

Pannyc-BekTOp MarepuanabHOM TOYKH, €r0
IIPOEKIIMK Ha OcH KoopauHaT. Tpaekropus.
[Tepememenue. Cxopocts. Ux mpoekinu Ha
OCH KOOpJMHAT

PaBHOMeEpHOE TNPSIMONMHEHHOE JBUKCHUE.
['paduueckoe ommcaHWe PaBHOMEPHOTO
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HpHMOHHHCﬁHOFO JABHXKCHUA

Cio)keHHe TIepEeMEIICHUH W  CKOPOCTEH.

10
Pewenne 3anau
HepaBHoMepHOe nBHkeHHE. MrHoBeHHas

11 CKOpocTh. Yckopenue. [Ipsamonuueirinoe
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe omucaHue NPSIMOIUHEHHOTO
JIBUYKEHHUS C IOCTOSIHHBIM YCKOPEHUEM
CBobonHoe najJieHue. Yckopenue

13 CBOOOTHOTO TaJICHUS. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX IpaduKu

14 JIBukeHue Tena, OpOLIEHHOTO MO YIJIOM K
TOPU30HTY
KpusosnueliHOe nBrkeHue. [[BuxkeHue 1o
OKPYKHOCTH.  YrioBasgs U  JIMHEHHAadA

15 CKOPOCTb. [Tepuon u qacToTa.
IleHTpOCTpEMHUTEIIBHOE u MIOJIHOE
YCKOpPEHHUE

16 'I'<0HTp0J'II>Ha${ pabota o TeMe 1
Kunematuka"
ITepBslii’ 3akoH HproToHa. MHepuuanbHble

17 CHUCTEMBI OTCUYéTa. [TpuHIIMT
OTHOCUTEJIBHOCTH lanunes.
HeunepunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHozeiicTByromas cuia. Bropoi
3akoH HrroTona. Macca

19 Bzaumopeiicteue ten.  Tperuit  3aKoH
Hsrotona

20 IIpuHnun cynepnosunuu cwil.  Pemenue
3a/1a4 Ha IpUMeHeHue 3ak0HOB HproToHa

21 3aKoH BCEMHUPHOTO TATOTCHHUSI.
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OKBUBAJICHTHOCTh ~ TPAaBUTAIMOHHOH U
WHEPTHOU Macchl

Cuna TSDKECTM M YCKOpEHUE CBOOOIHOIO

22
NaJICHAs
JlBikeHne  HeOecHBIX  Tel M HX
23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kemiepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec tena
Cuna Ttpenusa. Ilpupoma u  Buasl cun
25 TpeHusl. JIBH>KEHHE B JKUJKOCTH U Trasze ¢
Y4€TOM CHJIbI CONIPOTHUBIICHUS CPEJIBI
2% HaBnenune. I'mapocraTmyeckoe JaBIICHUE.
Cwia Apxumena
AGComoTHO TBEPIOE TEJO.
27 [loctynarenbHoe u BpalllaTeIbHOe
JBUKEHHE TBEPAOIO TeNa
28 MoMeHT  cuiIbl  OTHOCHUTEIBHO  OCH
BpaieHus. [lneqo cuibl
CrnosxxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
29 teny. LleHTp TsbkecTH Tena. Y CIIOBHS
paBHOBeCcHs  TBEpAOro  Tena.  Buubl
paBHOBECHSI
30 Pemenue 3amau
31 KonTponbhas pabora no teme "/luHamuka. 1
Craruka TBepaoro rtena"
WMnynbeec maTtepuanbHONM TOYKH, CHUCTEMBI
30 MarepuanbHbIX  Touek. lLleHTp  Mmacc
CUCTEMBI MaTepUabHBIX TOYEK. Teopema o
JBUKEHHUH LIEHTPa Macc
Umnynec cuiibl U W3MEHEHHE HUMITyJbca
33 Tena. 3aKOH COXPAaHEHHsA  MMIIYJIbCa.

PeakTuBHOE IBHKEHUE
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34

MoMeHT uMIlyabca MaTepUaibHOH TOYKH.
IIpencraBieHue O COXpaHEHUHM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX

35

Penrenue 3anau

36

37

38

39

PaGota cuibl Ha MajioM M Ha KOHCYHOM
MePEeMEIICHUH. I'padmyeckoe
npejcTaBicHue paboThl CHIIbl. MOIIHOCTh
CHUJIbI

Kunernueckass oueprus. Teopema 00
U3MEHEHHU KUHETUYECKON SHEPTUu
MaTepUAIBHON TOYKHU

HOTGHHH&HBHHG u HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHHI/IaJ'IBHaH QHCPIuUA. BTOpaH
KOCMHYCCKasA CKOPOCTh

TpCTLH KOCMHYCCKAasA CKOPOCTh. CBs13b
pa6OTI)I HEMIOTCHIIMAJIBbHBIX CHUll C
N3MCHCHHUECM MEXaHUYeCKOM OHCPIrun
CHCTCMBI TCII. 3aKkoH COXpPaHCHUA
MEXaHU4YEeCKOMH OHCPIun

40

Vopyrue u Heynpyrue CTOJKHOBEHHSI.
VpaBHenue bepHymm s HACATbHOMN
KUJKOCTHU

41

42

43

44

KonrponbHas pabora mo Teme "3aKOHBI
COXpaHEHHUs B MEXaHHKE"

Pa3zBuTne nmpencraBieHuid O  HpUPOAE
terioTel. OcHoBHBIE TMoONOkeHHs MKT.
Huddysus. bpoyHoBckoe NBIKEHHE
Ctpoenue ra3o000pa3HbIX, IKUAKUX U
TBEPABIX TeN. XapakTep [BWKEHUS U
B3aMMOJICHCTBUS YaCTHI] BEISCTBA

Macca u pa3Mepsl MOJIEKYT (aTOMOB).
KomnnuectBo BEIECTBA. ITocTosiHHAS
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ABoraapo

Temneparypa. TemoBoe  paBHOBECHE.

45 [lIkana [enbcust 1

46 Pemenue 3amau 1

47 Wneanpupiii ra3. I'a30BbIe 3aKOHEI 1

48 YpaBHeHue MenneneeBa-Knanelipona. 1
Pentenue 3anau

49 AGcomoTHas TeMIeparypa. 3aKkoH 1
JanpToHa

50 Wzompouieccsl B uAalbHOM raze C 1
MIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
I'paduueckoe IIpeJICTaBICHNE

51 H30IPOIIECCOB: nu30Tepma, uzoxopa, 1
n3zobapa

52 OcHoBHoe ypaBHeHue MKT 1

53 Pemenne 3amau 1
Cas13b a0COMIOTHOM TEeMIEPATYPbI

54 TepMO,Z[I/IHaMI/\IJ‘IeCKOI\/'I CHCTEMBI €O cpenHei 1
KMHETUYECKOW SHEeprued MmocTynaTelbHOTo
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

55 O000meHne 1 cucTeMaTu3alisa 3HAHUNA 110 1
teme "OcHoBel MKT"

56 KontponbHast pabora mo Teme "OCHOBBI 1 1
MKT"

TepMoauHaMuueckass CcuUcCTeMa. 3aJlaHue
BHEIIHUX ycuoBud g TJ[  cucreMsl.

57 Bueminue W BHYTpEeHHUE MapaMeTphl. 1
ITapamerper T/l cucremepl Kak cpeaHue
3HAYEHUs] BEJIMYMH, OINHKCHIBAIOIIMX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 Hynesoe Hayajio TepMonuHamMuku. 1
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59

60

Camonpou3BoJibHas penakcanus T
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Mogenb HACaIbHOTO rasa B
TEPMOJMHAMHUKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOACIU

VYpaBuenne Menneneesa-Kianelipona u
BBIPOKCHHE 11 BHYTPEHHEH SHEPTUU

61

62

63

BoipaxkeHne Ui BHYTpEHHEHW 3HEpruu
OJTHOATOMHOTO UJCaTBHOTO rasa.
KBazucratuueckue M HECTaTUYECKUE
IIPOIIECCHI

DneMeHTapHas padoTa B TEPMOJIUHAMUKE.
Boruucnenue paboTsl 1o rpaduky nporecca
Ha pV-auarpamme

Tennonepenaya Kak crnoco0 HU3MEHEHHUs
BHyTpeHHell »Heprun TJ[ cucremsr 06e3
COBepILEHHs pabOThI

64

65

Konsekuus, TEIUIONPOBOAHOCTD,
U3Iy4eHUe

KommuaectBo TennoTel. TemTo€éMKOCTE Tena.
VYaenbHast W MOJSIpHass  TEMIIOEMKOCTH
BEILIECTBA. YJElIbHAsA TEIJIOTa CropaHus
TOILTMBA

66

67

Pacuér KOJINYECTBA TENJIOTHI pU
Terionepeaaye

[lonssitTue 00  ammabaTHOM  MpoIlecce.
IlepBrIil 3aKOH TEPMOAMHAMUKHU

68

69

KonnuecTBo TemnoTel M paboTa Kak Mepbl
U3MEHEHUs1 BHYTpeHHeH osHeprun T]]
CHUCTEMBI

Bropoii  3akOH  TepMOJWHAMUKHU  JJIst
PaBHOBECHBIX u HEPaBHOBECHBIX
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70

nporeccoB. HeoOpaTuMOCTh MPUPOTHBIX
MIPOLECCOB
IIpuHUMIIBI IEUCTBUSL TEIUIOBBIX MAIlUH.

KT

71
72

73

74

Makcumanpaoe 3Hauenue KII[. [ukn
Kapno

Pemenue 3amau

DKOJIOTUYECKUE aCIMEKThl HCIOIb30BAHMS
TEIUIOBBIX JBUTATEJCH. TeroBoe
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl

Pemenue 3amau

75

O06o01IeHne 1 cUCTeMaTHu3alys 3HaHUU 110
TeMe "TepmonuHamMuKa. TernnoBbie
MalIuHbl"

76

77

78

79
80

81

KonTponbHas paboTa o TEME
"Tepmonunamuka. TerniaoBbie MaTuHbI"

[TapooOpazoBanue u KOH/JICHCAIIHS.
Hcnapenve u xumeHue. YaenbHas TEIJoTa
napooOpa3zoBaHus

HaCI)IHIGHHI)IG U HCHACBIIIICHHBIC HapI)I.
KauecTBeHHass 3aBUCHMOCTH IIJIOTHOCTH H
JaBJICHUA HACBIIICHHOI'O napa oT
TeMIepaTypbl, HMX HE3aBUCUMOCTb  OT
00b€Ma HACBIIIEHHOTO TMapa. 3aBHCHUMOCTH
TeMIepaTypbl KHUIIEHHS OT JaBJIICHUS B
KHUIOIKOCTH

Brnaxnocte Bo3ayxa. AOcomtoTHas
OTHOCUTCIJIbHAS BJIA)KHOCTH

Pemenue 3agau

Teépmoe Tteno. Kpucrammmyeckune u
amop¢Hble Tena. AHM30TPOIHUS CBOMCTB
KpHCTAJUIOB

41




[InaBnenne u KpUucCTaJluIM3alusi. Y,Z[CJ'IBHaH

82
terutoTa masneHus. Cyonumanus
Hedopmanuu tBEpHOrO Tena. PactspkeHue

83 u okarue. Capur. Moayns FOnra. [Ipenen
yrnpyrux aedopmarii
TeroBoe paclMpeHue KUAKOCTEH U

84 TBEPABIX Tel. AHTapMOHM3M TEIUIOBBIX
KoJIeO0aHUI YacTHUI] BEIIECTBA

85 [IpeoOpazoBanne »sHeprun B  (HA30BBIX
nepexojiax

86 YpaBHeHHe TEII0BOro OanaHca

87 Pemenue 3amau
IToBepxnocTHOE HaTskeHHEe. KanusuisipHeie

88 aprneHus. JlaBineHue mOJ HCKPUBIECHHOU
IIOBEPXHOCTBIO  JKHUJKOCTH. dopmyiia
Jlannaca
O0o0mIeHre U cucTeMaTu3anus 3HaHUu# 1Mo

89 TeMe "ArperaTHbIe COCTOSIHHS BEIICCTBA.
Pa3oBble EPEX0abI"

90 KonrtpomnbHas pabora no teme "ArperatHsie 1
cocTosiHus BemiecTBa. Pa3zoBble Mepexoabl”
OnekTpuzanuss Teal U €€ TPOSBICHHUS.

91 DNIEKTPUYECKUI 3apsm. JIBa BHUJA
AJIEKTPUYECKUX  3apsaAnoB. [IpoBomHMKH,
JIUAJIEKTPUKU U TTOTYIPOBOJHUKHI

92 OJIEMEHTapHbI  JJIEKTPUYECKUM  3aps.
3aKOH COXpaHEHUsl AIEKTPUUECKOT0 3apsiaa

93 Bzaumopeiicteue  3apsanoB.  TodeuHble
3apsiabl. 3akoH KynoHna

94 Pemrenne 3agau

95 Onektpuueckoe mone. Ero paeiictBue Ha
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OJICKTPHUYICCKUEC 3apsabl

96

97

98

99

100
101
102

Hanpsx€HHOCTh ~ 3JIEKTPUYECKOrO  IOJIS.
[IpoOubiii 3apsin. JluHum HanpsHKEHHOCTH
3JIEKTPUYECKOTO TIOJIAL. OnnopoxaHoe
IEKTPUYECKOE 110JIE

[loTeHUMANBHOCTD  3JIEKTPOCTATHUECKOIO
OJIA. Pasznoctp IIOTECHIIUAJIOB u
HapsDKEHUE

[lorenunaneHass  sHeprus  3apsaga B
aeKTpocTaTuueckoM  noxne. Ilorennuman
AJIEKTPOCTATUYECKOTO TOJIS

CBs13p HaNpsDKEHHOCTU TOJISL M Pa3HOCTH
NOTEHLUAJIOB I DJIEKTPOCTAaTHYECKOIO
1oJist

[TpyHIMI Cynepno3uUUU  DIEKTPUUECKUX
oJIen

Pemenue 3agaq

[Tone Toueuynoro 3apsina. I[lone paBHOMEpHO
3apsHKEHHON cdepsl

103

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. Ilome paBHOMEpPHO 3apsKEHHON
0ECKOHEUHO! TIIOCKOCTH

104

105

106

107
108

ITpOBOAHMKHN B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/IOB

I[I/IE)J'ICKTpI/IKI/I n MOJIYIIPOBOAHUKHU B
OJICKTPOCTATUYCCKOM I10JIC

Konpnencarop. DIEKTPOEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOTO
KOHJIeHCcaTopa

Hapannem,Hoe COCIMHCHNEC KOHACHCATOPOB
ITocnemoBarensrHOE COCAMHCHUC
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KOHOCHCATOpPOB

109 DHeprus 3apssKeHHOT0 KOHJIEHcaTopa 1

110 Pemenue 3amau 1

111 JBr>keHue  3apsyKEHHOW  YacTHUIbl B 1
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemienne 3agau 1

113 O0001eHre 1 cucTeMaTu3alysa 3HAaHUHA 110 1
teMe "DnexkTpuyeckoe nose"

114 'I'COHTpOJILHaﬂ pa6'(')Ta 1o Teme 4 1

DIIEKTPUUYECKOE TT0JIC

Cmina Ttoka. IlOoCTOSHHBIM TOK. VY CIIOBUS

115 CYIIIECTBOBAHUSA MMOCTOSIHHOTO 1
AJIEKTPUUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C 1

117 3akoH OmMma I y4acTka LEH. 1
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCHMOCTB COTIPOTUBIICHUS OJTHOPOIHOTO

118 MPOBOJIHMKA OT €ro JUIMHBI W IUIOLIAIN 1
MOTIEPEUHOT0 CEYCHUS

119 VienpbHOe  CONPOTHBIEHHE  BEIIECTBA. 1
Pemenue 3agau

120 IlocnenoBarenrnHOE, napajieNbHOE, 1
CMEIIaHHOE COETMHEHNE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX  JJIEKTPUUYECKUX 1
nenei. [Ipasuna Kupxroda

122 Pemenne 3amay 1

123 PaGora nsnexkTpuyeckoro Toka. 3aKoH 1
Jxoyns —Jlenna

124 Pemenne 3amau 1

195 MoIHOCTb AJIEKTPUIECKOTO TOKA. 1

TeroBas MOIIHOCTBh, BBIACIIICMAsA Ha
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pe3ucTope

126 Pemenue 3amau 1

197 OJIC wu BHyTpeHHEE CONPOTHUBIICHUE 1
HMCTOYHHMKA TOKA

128 3akoH OmMa g8 mNOJHOW (3aMKHYTOM) 1
AIEKTPUUYECKOM 1Ienu

129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanne 1

132 KonpneHncarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemenwue 3amau 1

134 Pemienne 3amau mo Teme "[locTostHHBIN 1
SIEKTPUYECKUM TOK"

135 Pemenne 3amau mo teme "IlocTOsSHHBIN 1
ANEKTPUIECKUIN TOK"

136 Pemienne 3amau mo Teme "IlocTostHHBIM 1
ANEKTPUIECKUIN TOK"

137 O000meHne 1 cucTeMaTHU3alisa 3HAHUN 110 1
TeMme "[10CTOSHHBIN 2IEKTPUUECKNN TOK"

138 KonTponbHas pabota o Teme 4 1
"ITocTosIHHBIN ANEeKTpUYECKUil TOK"
DneKTpuyeckasi TPOBOJUMOCTh PA3TUIHBIX

139 BEILECTB. DJNEKTPUUYECKUN TOK B METaJIax. 1
CBepXIpoOBOIUMOCTh
OJIEKTpUYECKUI TOK B  pacTBOpax H

140 paciuiaBax >JeKTposuToB. 3akoHbl Papanes 1
JUTS DJIEKTPOIIN3a

141 DneKTpuueckuil Tok B razax. [lnasma 1

142 DNEeKTPUYECKH TOK B BaKyyMe. 1
Baxyymubie mpr0opbl

143 DIIEKTPUUECKHUI TOK B TIOJYIPOBOJHUKAX 1
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144

[TorynpoBOTHUKOBBIE TPUOOPHI

145

146

®u3nyeckud  NpakTUKyM 1O  TEMe
"N3MmepeHue cuibl TOKAa W HaIpsDKEHUS B
LeNu TIOCTOSIHHOTO TOKAa IMpH TOMOIIU
AQHAJIOTOBBIX U HUDPOBBIX MU3MEPHUTEITHHBIX
npuOopoB" win "3HAKOMCTBO C ITUGPOBOM
nabopatopueii 1o  ¢usuke. Ilpumepsr
u3MepeHus: (U3NYECKUX BEIUYHH IPHU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

®u3nyeckul  MPaKTUKYyM IO  TEMe
"N3yueHne HEpaBHOMEPHOTO [BHIKEHHS C
LEJIBIO ONPENCTICHUSA MIHOBEHHOM
ckopocTh"

147

dusnyeckuit MPAKTUKYM o TEME
"U3mepenue YCKOpEHUs npu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIKEHUH 10 HAKJIOHHOM IIOCKOCTH'" WU
"UccnegoBanue 3aBUCUMOCTH IYTH  OT
BpEMEHU npu PaBHOYCKOPEHHOM
IBHKeHUH"

148

®u3nueckul  MpPaKkTUKYyM 1O  TEMe
"U3mepeHue  yCKOpeHHs  CBOOOJHOIO
nafgeHus" win "V3ydeHue MBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

150

®u3nueckul  MpPakTUKyM 10  TEME
"N3ydyeHue NBUKEHHUS Tela MO OKPYKHOCTH
C ITOCTOSIHHOM TI0 MOJYJII0 CKOPOCTBIO" MIIN
"UccnenoBanue  3aBUCUMOCTH  IE€pUOJA
oOpalieHnss KOHUYEeCKOr0 MasgTHUKA OT €ro
napameTpoB"

®u3nueckul  MpPaKTUKYyM MO  TeMe
"N3MepeHne paBHOACHUCTBYIOLIEH  CHIIBI
OpU JBWXKEHMH Opycka 10 HaKJIOHHOU
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151

152

mockoctr" win "lIpoBepka TUIOTE3BI O
HE3aBHCUMOCTH BPEMEHU JIBHKCHUS OpycKa
[0 HAKJIOHHON IUJIOCKOCTH Ha 3a/JlaHHOE
paccTosiHue OT €ro Macchl"

®u3nyeckul  NpakTUKyM IO  TeMe
"UccnenoBanue 3aBHCUMOCTH CUII
YOPYroCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasie, oT ux aedopmanun”
win "M3yueHue IBUKEHHUS CUCTEMBI Tell,
CBSA3aHHBIX HUTBHIO, TEPEKUHYTOM uepes
n€rkuii 6710K"

®u3nueckul  MPaKTUKYyM 1O  TEMe
"U3mepenue KodpGUIMEHTa TPEHUs IO
BEJIMYMHE yIJI0BOTO Kod(punmenTa
3aBucumoctu Frp(N)" nmu "HccnenoBanue
IOBIWDKEHUST  Opycka 1O  HAKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KOA(PHHUIIMEHTOM
tperust" win "M3ydeHue ABMKEHUS Tpy3a
Ha BaJly C TpeHHEM"

153

®u3nueckul  MpPaKTUKYyM 1O  TEMeE
"UccnenoBaHue  ycloBUM — paBHOBECHS
TBEPAOrO Teja, UMEIOIIETO0 OCh BpalIlCHUS"
win "KoHcTpynpoBaHue KPOHIUTEHHOB U
pacuér cun ynpyroctu" wim "H3yuenue
YCTOMUYMBOCTH TBEPIOTO TeEJNa, MMEKOIIETO
1ouaib onops!”

154

®u3nueckul  MpPaKTUKyM 1O  TeMe
"N3mepenue UMITyJIbCa Tena 1o
TOpMO3HOMY NyTH" WK "M3mepeHne Cuibl
TATH, CKOPOCTU MOJIENTH SJIEKTPOMOOUIS U
MOIIHOCTA cwibl TArkn" win "CpaBHEHHE
U3MEHEHUSI MMIIYJIbCa TeJla C UMITYJIbCOM
cunel" win "HccnenoBaHue COXpaHEHUS
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UMIyJbca MPU yNpyroMm B3auMozAeucTBUMN"
win "M3MepeHne KHHETUYECKOW SHEpruu
TeJa o TOPMO3HOMY IyTH"

155

®u3nyeckud  OpPakTUKyM MO  TEMeE
"N3yyeHne HM30TEpPMUYECKOr0 IIpolecca
(pexoMeH10BaHO UCIOJIb30BaHUE
nudpoBoi naboparopun)" winu "M3yueHue
n3oxopHoro mnpouecca" win "H3ydenue
nzobapHoro mpouecca" wunu "lIpoBepka
YpaBHEHUS COCTOSIHUSA"

156

157

158

dusnyeckuit MPAKTUKYM o  TeMe
"U3mepeHue yneiabHON TEeMI0EMKOCTH" WK
"UccnenoBanue  mporiecca  OCThIBaHUS
BeniecTna" HIIH "UccienoBaHnue
aauabatHoro mponecca" wunu "M3yuenue
B3aUMOCBSI3M DPHEPTUU MEXKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI M TeMIepaTypbl KUTICHUS
Kugkocren"

®u3nyeckul  MpPakTUKyM 1O  TEMe
"N3y4eHne 3aKOHOMEPHOCTEW HCHapEeHHUs
xuakocte" win "M3MmepeHue ynaenbHOU
TEIJIOTHI IUIaBJeHUd Jbaa" uinm "M3ydenue
CBOMCTB  HACBIIIEHHBIX  HapoB" WU
"U3mepenue  aOCONIOTHOM  BIaKHOCTH
BO3yXxa U OIIEHKa Macchl MapoB B
nomerienun". M3mepenue kodpduureHTa
MOBEPXHOCTHOT'O HATSKEHUS

®u3nueckul  MPaKTUKYyM [0  TEMeE
"Habnronenue  mpeBpamieHuss  dHEPTUU
3apsDKEHHOTO0  KOHJIGHCATOpa B SHEPTUIO
m3nydeHust ceronuona’ wim "M3ydenue
MpPOTEKaHUs TOKa B LENH, COJAEpXKalIei
KOHJIeHcaTop" WU "Pacnipenenenue
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Pa3HOCTH TOTCHIMAJIOB (HAMPSDKCHUS) TIPH
IIOCJIEI0BATEILHOM COEINHEHUNU
KOHJICHCATOPOB"

159

160

161

162

®u3nyeckud  OpPakTUKyM MO  TEMeE
"UccnenmoBaHue CMENIAHHOIO COCIMHCHMS
pesuctopoB" unu "M3MepeHue yIaeabHOro
COIPOTHUBIICHUS IIPOBOJAHUKOB" WIn
"UccnemoBanue 3aBUCUMOCTH CHJIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

®u3nyeckul  MPaKTUKYyM IO  TEMe
"HabGnroneaue 3JeKTpoau3a" U
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOIO HOHA"
WA "UccnenoBanue 3aBHCUMOCTH
COTPOTHUBIICHUS TEPMOpPE3UCTOpA oT
temrniepatypbl" wian  "CHATHE  BOJBT-
aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBHbIit YPOK. O06o06meHue "
cUCTeMaTH3alus  3HAaHUH 10  TeMme
"KunemaTtuka"

PesepBHbIit YPOK. O60061eHue u
CUCTeMaTH3al¥s  3HAaHUH  TI0  TeMme
" Inaamuka"

163

PesepBHbIit YPOK. O60061ieHue u
cucreMaTtu3alus 3Hanui mo teme "CraTuka
TBEpaoro tena'

164

PesepBHbIit YPOK. O60061meHue u
cUcTeMaTHu3alus 3HaHUU 1o TeMe '"3aKOHBI
COXpaHEHHUs B MEXaHUKeE"

165

PesepBHbIit YPOK. O600611eHne u
cucreMatusanus 3HaHui Mo teMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

PesepBHbIit YPOK. O60061meHue "
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CHCTEMaTH3alMs  3HaHUH 1O  TeMe
"Tepmonunamuka. TeniaoBbie MalTUHbI"
PesepBHbIit YPOK. O060061ieHne "
167 f:‘I/ICTeMaTI/ISaI_[I/I}I 3HaHMH MO  TeMe 1
ArperaTHble COCTOSIHMS BEILECTBA.
®dazoBbie Iepexoab"
PesepBHbIii YPOK. O06o06meHne u
168 cUCTeMaTu3alldsd  3HAHMM [0  TEMe 1
"DnekTpuueckoe mnoie"
PezepBHbIit YPOK. O06001enne u
169 cUCTeMAaTH3allis  3HAHMM [0  TEMe 1
"[TocTOAHHBIN NEKTPUUECKUN TOK"
PezepBHbIit YPOK. O06001enne u
170 cucTeMaTu3anusa 3HaHui 1mo teme "Toku B 1
pa3IMYHbBIX cpegax”
OBILIEE KOJMYECTBO YACOB IO 170 8 16
ITPOIT'PAMME
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11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IlpakTuuyeckue fI[:yT'i‘eHI/Iﬂ gggjagz?;feﬂbnme
padoThI padoTshI pecype
BzaumoneiicTBrue ITOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MaruuTHoe IoJie. 1
I'mnote3a Ammepa
Bekrop marmutHONM wMHAyKuuu. IIpuHiun
2 CYNEpHO3UIMK MAarHUTHBIX noJei. JluHum 1
MarHUTHON WHTYKITUU
3 MarnutHoe T1OJie TPOBOAHHKA C TOKOM. 1
OnbIT DpcTena
4 Cuna Amnepa, e€ HanpaBJIeHHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3aKOHa Awmriepa. 1
DNEeKTPOU3MEpPUTENbHBIE PUOOPHI
Cuina Jlopenia, e€ HanpaBlIeHHE U MOAYIb.
7 JBrm>keHue  3apsDKEHHOM — 4acTUIBl B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenne 3amau 1
9 Pa6ora cunsl Jlopenia 1
10 Pemenne 3amau 1
11 MarautHoe oJie B BEIIIESCTBE. 1
deppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OcHoBHBIE CBOHCTBAa (PeppPOMArHETUKOB. 1
[Tpumenenue heppoMarHeTUKOB
13 Pemenue 3agaq mo reMme "MargutHoe mose" 1
14 Pemenne 3amau nmo reme "MarautHoe mose" 1
15 SIBneHne AIEKTPOMATHUTHOW  MHIYKIIHH. 1
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IToTox BCKTOpa MarHUTHOM HHAYKIUH

16 OJ1C uHAYKIMN 1

17 3akoH 3JIEKTPOMArHUTHOMN UHIYKIUU 1
®Dapanes

18 Buxpesoe anexrpuueckoe nosue. Toku Oyko 1

19 S1C WHIYKLUU B ABIKYWMXCA | 4
MIPOBOTHUKAX

20 Pemenue 3agau 1

21 [IpaBuino Jlenua 1

29 NunykrtuBHOCTh. Karynika MHIYKTUBHOCTH 1
B IIEIIH ITIOCTOSHHOI'O TOKA

23 SIBnenue CaMOMHIYKIIUH. SOJIC 1
CaMOMHTyKITUT

24 DHeprusi MarHUTHOTO TOJs KATYIIKA C 1
TOKOM. DJIEKTPOMArHMTHOE T10JIe

25 Pemenue 3amau 1

2% O0001eHrne U cucTeMaTh3anusg 3HAHUKA 110 1
TeMe "DneKkTpoarHamMuKa"

97 'I'COHTpom,Ha;{ pabota o TeMe 1 1
DneKTpoauHaMuKa"

28 Konebarenpnas  cuctema.  CBOOOIHEIC 1
Konebanus. 'apMoHndeckue KoneOaHus

29 Kunematuueckoe il JIHUHAMHYECKOe 1
OITKCaHME KOJIEOATEIbHBIX NBYIKEHUN
DHEPreTu4ecKoe ONMCaHME. BriBog

30 JUHAMHYECKOTO OMHCAHUS TapMOHUYECKUX 1
KoJIe0aHUH W3 WX ODHEPreTHUECKOTO |
KHHEMAaTHYECKOTIO OIKMCaHUS

31 Ammntyna u a3za koiaedbaHuit 1

30 [Tlepuon u wacrota koneOanuil. Ilepuon 1

MAaJTBIX CBOOOIHBIX KoJIeOaHuit
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MaTeMaTHueckoro  MasatHuka.  Ilepuon
CBOOOJTHBIX  KOJeOaHW  MPYKUHHOTO
MasiTHUKA

3aryxatomue KosieOaHus. BBIHYXIIEHHbBIE

33 1
koJieOanus. Pe3oHanc

34 ABTOKOJICO0AHUS 1

35 Pemenue 3agau 1

36 Ypok-koH(pepeHIus "MexaHu4eckue 1
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0001IeHe ¥ CUCTeMaTH3al|sl 3HAHUK 110 1
TeMe "Mexannueckue koiedanus"

38 DIIeKTpOMarHUTHBIC KoJe0aHusl. 1
KonebarenbHbIil KOHTYD
®opmyna Tomcona. CBs3b aMIUTUTYIbI

39 3apsaa KOHAEGHCATOpA C aMIUTUTYI0N CHIIBI 1
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHUs JHEPTUU B HJICATHHOM 1
K0JIe0aTeIbHOM KOHTYpE
3aryxaromue ANEKTPOMArHUTHBIE

41 Kosie0aHusl. Boinyxnennsie 1
9IEeKTPOMArHUTHbIE KoJeOaHus

42 ITepemennsblii TOK. Pe3uctop u koHaeHCATOP 1
B I[ENTU TIEPEMEHHOT0 TOKa

43 Karymka WHIYKTHBHOCTH B LIeTTH 1
MIEPEMEHHOTO TOKa

44 3akoH Owma g DJIEKTPUUYECKOW IeTH 1
MEPEMEHHOTO TOKa
MOIIHOCTD MIePEeMEHHOT O TOKA.

45 AMIUTMTYIHOE W JCHCTBYIOIEE 3HAYCHUE 1
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 2NIeKTpUYECKOH IenH 1
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47 Pemenue 3amau 1
NneanbHbrit Tpanchopmarop.

48 [IpousBoacTBo, mepenaya u morpebnenme 1
ANEKTPUIECCKOW SHEPTUH
DKOJIOTHYECKUE PUCKH TPU TPOU3BOJICTBE

49 anekTpodHeprun. KynpTypa MCnonb30BaHuUs 1
3JICKTPOIHEPTUH B TOBCEIHEBHOM KU3HU

50 Pemenue 3amay 1

51 Pemenue 3amay 1

50 O0001IeHe ¥ CUCTeMaTH3al|sl 3HAHUK 110 1
TeMe "DJIeKTpOMarHuTHBIC Kojaeoanus"

53 MexaHn4yeckue BOJIHBL. XapaKTEPHUCTHKU 1
MEXaHHYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH 1

95 3ByK. XapaKkTEpUCTUKH 3ByKa 1

56 WNudpazByk u YIBTPa3ByK. [IIymoBoe 1
3arpsi3HEHUE OKPY KaloIel cpebl

57 Pemenue 3amau 1

58 DNeKTpOMarHuTHBIE BOJIHBL. — M3iydeHue 1
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus AEKTPOMArHUTHBIX BOJIH. 1
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
[Ixama 3IEKTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHne »IEKTPOMATHUTHBIX BOJH B 1
TEXHHUKE U OBITY
[TpyHIMITBI PAJMOCBSI3M W TEJICBUIACHHUS.

61 Pagnonokarus. DIIEKTPOMarHuTHOE 1
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl

62 KOHTpOJ'I::HaSI pabora mo teme "Konebanms 1 1
Y BOJIHBI

63 Cger. 3akoH npsMmonuHeitHoro 1
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pacnpocTpaHeHHs CBETa

Pemrenne 3a1a4 Ha IIPUMCHCHHEC 3aKOHa

64 IPSIMOJIMHENHOIO PacIpOCTPaHEHMSI CBETA .

65 Orpaxenne cBera. Ilmockoe 3epkaio. 1
Cdepudeckoe 3epKaino
[Ipenomnenne cBera. AOCOTIOTHBIA |
OTHOCHUTEJIbHBIN I10Ka3aTelb IMPEIOMIICHHUS.

66 [ToHOE BHYTpEHHEE OTpaKeHUE. 1
[IpenenbHbld yros IOJHOIO BHYTPEHHETO
OTpaKEHUS

67 Pemenne 3amauy Ha NpUMEHEHHE 3aKOHOB 1
OTpaKEHUSI U IIPEJIOMJICHUS CBETA

68 Xon nyueid B mpusme. [lucnepcusi cpera. 1
CnoxHbIN cocTaB 6emoro ceera. L{pet

69 JInn3bL ®DokycHOE paccrosiHue nooy
OTITUYECKAsl CUJIA JIMH3BI

70 [TocTtpoenue n300pakeHuil B JMH3aX U UX 1
CUCTEMax. Y BEIMYECHHE JINH3BI
Pemenue 3a1a4 Ha MMOCTPOECHUE

71 n300pakeHui, MoiydaeMblXx ¢ mnomompbo 1
JIMH3

72 ['ma3 xak onrtuueckas cucrema 1

73 Pemenue 3anad. IIpenensl nmpumMeHUMOCTH 1
T€OMETPUUECKOM ONTUKH

74 CxopocTb cBETa U METO/IbI €€ U3MEpPEHUs 1

75 Hucnepcus cera 1

76 WnTepdepenius ceera 1

77 KorepenTHsie HUCTOYHHKHU. VYcenoBus 1
HaOII0/IeHUS MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau 1

79 [Ipumenenue naTepdepeHIun 1
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80 Hudpakmus ceera 1

81 Hudpakmonnas peéTka. VYcnosue 1
HAOJIO/ICHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3amau 1

83 [Tonepeunoctsb CBETOBBIX BOMH. 4
[Tonsipu3zanus cBeTa

84 Pemenue 3amau 1

85 CBeToBbI€ SBJICHUS B IPUPOJIE 1

86 O06o0menne U cucTeMaTu3anusl 3HAHWHA 110 1
teme "OnTtuka"

87 KonTponbhas pabota no teme «OnTrka» 1 1
['panuipl NPUMEHUMOCTH  KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI OSJeKTpoauHamukun u 1
MIPUHIIAIT OTHOCUTEIBHOCTH

89 [Toctynatet CHeIHATBEHOM TeOpuH 4
OTHOCHUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM  MHTEpPBAJL.
[TpeobpazoBanus Jlopenua. Ycnosue

90 MPUYHUHHOCTH. OtHocutenpHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJJIeHHe BpEMEHU U
COKpaIlleHUE JITHHBI

91 DHeprus MW UMIYIbC  PENSITUBUCTCKON 1
YaCTHIIBI

92 CBs3b MacCchl C DHEPrHEH W HMMITYJIBCOM 1
PENATUBUCTCKON YaCTHUIBl. DHEPTHUS MTOKOS

93 PaBHOBecCHOE TemI0BOE U3ITyUYEeHHE 1

94 3akoH cmernienus: Buna 1

95 I'mnote3a M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®oroadpdexr. Ombitel A. I'. Cronerosa. 1

3akoHsb! hoTtodddexTa

56




VYpaBuenue DiHmTelHa 11 PoTorddexra.

%8 "Kpacnas rpanuma” ¢pororddekra
99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa
100 BoitHOBBIE CBOIiCTBA YaCTHIL
Bonnbl ne bpoinsa. JimHa BONHBL e
101 bpoitnst u pasmepbl 007acTH JIOKATHU3AIUH
JIBUKYILIEUCS YaCTULIBI
102 KopnyckynsipHo-BOJIHOBOM Ayanu3m
103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax
Crneunduxka wu3MepeHUH B MHKPOMHUDE.
104 CooTHoteHust HeomnpenenéHHOCTEN
['eiizenOepra
105 Pemenne rpadguyeckux 3anaq
106 Pemenne pacy€THBIX 3a1a4
Kontponbnas pabora mo temam: "OCHOBBI
107 CTO", "KopIrycKyJIsipHO-BOTHOBOH 1
nyanu3m"
108 OMNBITHI 110 UCCIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra
109 IToctynarel bopa
110 Buner criektpoB. CriekTp ypoBHEW >HEpPruu
aToMa Bojopoja
111 CroHTaHHOE W BBIHYKJICHHOE H3JIyYCHUE
cBeTa
112 Jlazep
Hyxinonnas wopens siapa [eiizenOepra-
113 WBanenko. 3apsg ¥ MacCoBO€ YHUCIO sJIpa.
H3oTonbl. PagnoakTMBHOCTH
3aKkoH paauoakTUBHOrO pacmnama. CBoiicTBa
114 MOHM3UPYIOLIET0  u3inydeHus.  BiunsHue

PAAOAKTUBHOCTU Ha XXHWBBIC OpPIraHU3MBI.
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Hozumerpus

115

116

117

DHeprus CBsI3U HYKIIOHOB B sjipe. SlnepHbie
cunbl. Jledbekr w™accel smpa.  SnepHbie
peakuuu. SnepHeie peakTophl. [IpoGieMbr
YIPaBIsEMOro TEPMOSIEPHOIO  CHHTE3A.
DKOJIOTUYECKHE acIeKThl Pa3BUTHUS SIEPHON
SHEPreTUKHU

Meroasl perucTpanMu M - HCCIEHOBaHUSA
3JIEMEHTapHbIX YacTull. PyHIaMEHTAIbHBIE
B3aUMOJEUCTBUA. bapuoHbBI, ME30HBI U
nentoHnsl. IIpencrasnenne o CranpgapTHOU
mozenu. KBapk-rirooHHas MoJeb aIpOHOB

O®uzuka 3a npegenamu  CraHpapTHOU
mojend. TémHas wmarepuss W TEMHas
sHeprus. EauHCTBO (M3MYECKON KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS AaCTPOHOMHUH. 3HAUCHUE
ACTPOHOMHH

[IpuMeHUMOCTh  3aKOHOB  (pU3MKK  AMs
00BsICHEHUS MIPUPOIBI KOCMHUYECKHUX
00BeKTOB.  MeToabl  aCTPOHOMHUYECKHX
HUCCIeN0BaHuN

COBpCMeHHI)IG OIITUYCCKHUC TCJICCKOIIbI,
PaaNOTENECKOIIbI, BHeaTMocepHas
ACTPOHOMHUS

Bun 3Bé3mHoro Heba. Co3Be3nusi, spKue
3BE3/b], INIAHETHI, UX BUIMMOE JIBHKCHUE

122

Conueunas cucremMa. Comane. ConHeuHas
akTUBHOCTh. McTounuk snepruu ConHIa U
3BE3

123

3BE3/1b, MX OCHOBHBIE XapaKTEPHUCTHUKHU.
HuarpamMmma  "cnekTpajdbHBIM  KJace  —
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CBETUMOCTD"

124

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

125

126

Bnytpennee crpoenue 3Bé311. CoBpeMEHHBIE
NPEACTABICHUSI O  MPOUCXOXKICHUU U
somtounu CosiHLA W 3BE3M. DTambl KU3HU
3BE3

Muteunsiii [Tyt — Hama [Manaktuka. Tumnsl
ranakTuk. YEpHbIe AbIPHI B s/Ipax rajakTUK

127

Bcenennas. Pacunpenne Beenennoii. 3akon
Xab6ma. Teopus bBonbmoro  B3pbIBa.
PenukToBoOe U3nyyeHue

128

MacmrabHas cTpykTypa  Bcenennoi.
Mertaramaktrka

129

Hepeménnsie mpo6ieMbl acTpOHOMUU

130

dusnyeckuit MIPaKTUKYM o TeEME
"UccnemoBanue MarduTHOIO OJIS
MOCTOSTHHBIX Mar{uToB" WA
"UccnemoBanue CBOICTB
¢deppomarnetukos" wumu  "HccnenoBanue
JIEWCTBUSI TIOCTOSTHHOT'O MarHuTa Ha PaMKy ¢
TOKOM"

131

dusnueckuin IIPaKTUKYM o TEME
"N3mepenue cuiibl Amnepa" unu "M3yuenue
3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIbI TOKa"
nin "OnpeneneHne MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

dusnueckui IIPAKTUKYM o TeME
"UccnemoBanue SIBIICHUS
ANEKTPOMATHUTHOMU UHIyKIUn" M85 ¢
"Onpenenenre  UHAYKIMA  BUXPEBOTO
MardHMTHOTO moisa"

133

duznyeckui MPAaKTUKYM o TeMe
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"UccnenoBanue SBICHHS CAMOMHAYKIUH"
win "COopka MOJENU 3IEKTPOMArHUTHOTO
reseparopa"

134

135

136

duznyecKkuit MPaKTUKYM o TeMe
"U3mepenue nepuoja CBOOOIHBIX
KoJie0aHUN  HUTSHOTO U MIPYKUHHOTO
MasiTHUKOB"

dusnueckui IIPAKTUKYM o TEME
"IIpeoOpa3oBaHue 3HEPrUM B HPYKUHHOM
MasiTHUKE"

Pusnueckui IIPAKTUKYM o TEME
"UccnenoBanue mNEPEMEHHOTO TOKa 4Yepes
MOCJIEA0BATEIIbLHO COCIMHEHHEBIC
KOHJIEHCATOp, KaTyIIKy M pe3ucTop’ Wiu
"UccnenoBanue padOThl UCTOYHUKOB CBETa
B 1MW [TIEPEMEHHOTO TOKa"

137

138

139

dusnueckui MPaKTUKYM 1o TeMe
"N3y4yeHne napamMeTpoB 3BYKOBOW BOJIHBI"
dusnueckui IIPaKTUKYM o TEME
"Usmepenne  mokaszarenst  MPEeIOMIICHUS
crexia" nian "llonydeHue uzoOpaxkeHus B
CUCTEME U3 IJIOCKOTO 3epKajia ¥ JIUH3bI"

Pusnueckui NIPAKTUKYM o TeMe
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BewlecTBa (Ha MpUMepe
KUJIKUX auH3)" WIIH "U3mepenue
(OKYCHOTO  pacCTOSIHMS  PacCEUBAIOIINX
uH3"

140

dusnueckui IIPAKTUKYM o TeME
"Habmonenue nudpakuuu, nHTEpPepeHIun
Y ToJIsipy3aiuu ceera'

141

dusnueckuit IIPAKTUKYM o TEME
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142

143

"Onpenenenue  HUMIyJIbCa W DHEPruu
PENATUBUCTCKHUX 4acTHll (1o ¢oTtorpadusm
TPEKOB 3apsHKEHHBIX YACTHUI] B MarHUTHOM
mose)"

dusnueckui IIPAKTUKYM o TEME
"Usmepenne noctosiHHod Ilmanka Ha
ocHOBe wuccienoBanus (oroddpdexra” wumu
"UccnenoBanue 3aBUCHUMOCTH CHJIbI TOKa
4yepe3 CBETOAMOT OT HAMPsKEHUs "

Pusnueckuin IIPAKTUKYM o TEME
"UccnenoBanue CHEKTpa  pa3pekeHHOTO
aTOMapHOro  BOAOpPOAAa W  HU3MEpPEHHE
nocTostHHOM Punbepra”

144

Ou3nyeckuil  MpPaKTUKyM IO  TeMe
"HccnenoBanue pajanoakTHBHOTO (oHA ¢
HCIOJIb30BaHUEM no3umertpa' WIH
"Usyuenne  mormjomeHuss — OeTa-4acTHI]
aTrOMUHHEM"

145

dusnueckuin IIPaKTUKYM o TEME
"HaOmroneHus 3BE3HOTO HeOa
HEBOOPYKEHHBIM TJIA30M C UCIIOIb30BAHHEM
KOMITbIOTEPHBIX MPUIOKEHUHN JUTSE
onpeaeneHus MOJIOKEHUS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Mmosymiapusi U spKue
3Bé3npl" miam "HaGmrogeHust B TEIECKOI
JlyHBI, TUTaHET, TYMAaHHOCTEH W 3BE3IHBIX
CKOIIJIeHUR"

146

O0o0menrne W cHUCTEMATH3AlMs 3HAHMIA.
Pomp  ¢u3ukn w  acTpoHOMHH B
HKOHOMUYECKOM, TEXHOJIOTMYECKOMH,
COLMaNbHOM M 3THYeCKOM  cdepax
JIEATEILHOCTH YEJIOBEKA
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147

O0001mesne W cucreMarh3anus 3HaHUH.
Ponp m mecto (M3HKM W acTpOHOMHUHU B
COBPEMEHHOM Hay4YHOU KapTUHE MUpa

148

149

O000menrne W cucreMarh3alus 3HaHUN.
Ponb gusnueckoii Teopuu B GOPMHPOBAHUU
MPEACTABICHUH O (PU3NYECKON KapTHHE
MHUpa, MeCTO (pU3UYEeCKON KapTUHBI MUpa B
o0miemM psay COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O PUPOIC

O00011IeHEe U cCACTEMAaTU3alMa 3HAHUN 110
teme "Kunematuka"

150

151

O0001eHre U cucTeMaru3aluus 3HAHUU 110
teme "Kunemaruka"

O00011IeHMEe U cACTEMAaTU3alMa 3HAHUN 110
teme "Iunamuka"

152

O0001eHrne U cucTeMaTh3anus 3HAHUKA 110
teme "Craruka TBepaoro rtena'"

153

154

155

156

157

158

O00011IeHNEe U CUCTEMATH3alMsA 3HAHUU 10
TeMe "3aKOHbI COXPAHEHHUS B MEXaHHKe"

O0001eHrne U cucreMaTh3anus 3HAHUKA 110
TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON
Teopun"

O0001eHrne U cucTeMaTh3anus 3HAHUKA 110
TeMe "TepMmoMHAMUKA. TernoBbie
MAaIlIUHbI"

O000mesrne U cucreMarn3anus 3HAaHUKA 110
TeMe "ArperaTHble COCTOSIHMSI BELIECTBA.
®dazoBble IEPEXOAbI"

O00011IeHNEe U CUCTEMATU3alMsA 3HAHUH 10
Teme "DnekTpudeckoe mnose"

O0001eHrne U cucreMarn3anus 3HAaHUKA 110
teMme "[1oCTOSIHHBIN 27eKTpUUECKUi TOK"
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O0001eHre U cucreMaru3aluusd 3HAHUUA 110

159 " "
teMe "TOKHU B pa3InYHBIX cpeaax

160 O0001IeHNEe M CUCTeMaTH3alisl 3HAHUK 110
TeMe "MarautHoe nose"

PesepBHbIii YPOK. O06o06mmeHne u

161 cUCTEeMaTH3aIns 3HAaHUH o TeMe
"JeKTpoMarHuTHasi MHIyKIus"

PezepBHbIit YPOK. O060061IEeHNE Hu

162 CHCTEMAaTHU3aLUs 3HaHUHI 1o TEME
"Mexanudeckue Konebanus"

PezepBHbIit YPOK. O060061IEHNE Hu

163 CHCTEMaTH3aIUs 3HAHUH 110 TEME
"DneKTpOMarHuTHbBIE KoJleOaHus "
PesepBHbIit YPOK. O06o06mIeHne u

164 CHCTEMAaTHU3allH 3HAHUH o TeEME
"MexaHUYeCKUE€ W DJIEKTPOMarHUTHBIC
BOJIHBI"

165 PesepBHbIit YPOK. O60061meHue u
cucTeMaTu3anus 3Hanui no teme "Onruka"
PeszepBHbIit YPOK. O06o06meHue u

166 cucteMaru3aiusa 3HaHuH 1o TeMe "OCHOBBI
CTO"

PeszepBHbIit YPOK. O06o061eHue u

167 CHCTEMAaTH3aIus 3HaHHH 1) TEME
"KopnyCkyJsipHO-BOJIHOBOH Jyanu3m"
PesepBubIit YPOK. O06o06meHne "

168 cucTeMarusanusa 3HaHuil no teMe "dusuka
aroma"

PesepBHbIit YPOK. O60061eHne u

169 cucTeMaTu3anusa 3HaHui 1mo teMe "dusmka
ATOMHOTO SIpa ¥ 3JIEMEHTAPHBIX YacTuIl"

170 PesepBHbIit YPOK. O060061mieHue u
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cucreMarusanusa 3HaHHUH 110

"JnemeHTh! acTpoduzuku”

OBILEE KOJIMYECTBO
I[TPOTPAMME

YACOB

TEMC

I10

170

64
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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