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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ynbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTelIbHON
nporpammel, mpencraBieHHbix B GI'OC COO, a takke ¢ yd€rom QeaepanbHOi paboueit
nporpaMMbel  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOlMX OCHOBHbBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe omnpenenser o00sA3aTenbHOE MPEIMETHOE COJepIKaHue,
yCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTENbHOCTh M3YyYEHHsS TE€M M pa3fiesloB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
nporecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno  Qusuke gaér
NpECTaBICHUE O IEJSIX, COACPKAaHUM, OOIIEH cTparernu OOy4YeHHWs, BOCIIHUTAHUS U Pa3BUTHUS
oOyyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca Qu3MKK yriiyOJIEHHOTO YPOBHSA TIO3BOJIAET PEATM30BaTh 3aauul
npodecCHOHAIBPHON OpPHEHTALMK, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMUX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI JJIi  NPOJOJDKEHUs OO0pa3oBaHMs B OpraHM3alusAX MpodecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAaHUpPYEeMble pe3yibTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo1010rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METApPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydarouxcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3UKE Ha YPOBHE CPEIHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESITEIbHOCTHBIIN MOAXO0.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[IporpamMa mo Qu3MKe HMEEeT NPUMEPHBIH XapakTep M MOXET ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUYECKYIO WHHUIMATUBY Yy4yUTENIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOI0B K
npenojiaBaHuio (U3UKU Ha YriyOJNEHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUs 00s3aTeNbHOU
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. VMcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMNpENeNUI0 XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHsS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. WM3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (HOpMUpOBaHHE
YMEHMM MPUMEHATh HAYYHbIN METO/ MO3HAHUS IIPU BHITIOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUMH.

B ocHOBY Kkypca (HU3UKH Ha YPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSA UACH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KAK MPUHIUIIBI €T0 IIOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKHU, BKIIOYACT KaK BONPOCHI KJIACCUUECKOW, TaK U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (usuku oObeIuHEH
BOKpYT (u3nueckux teopuil. Benymmum B kypce sBisiercss GopMupoBaHHE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTapPHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PH3UKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TeOpuil 1 3aK0oHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Kkonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHu,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PallMOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepkKaHus MPOrpaMMBI 10 (PU3UKE TOJDKHO OBITh MOCTPOSHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoa. [yia husuku peanuzanus 3TUX IPUHLIUIIOB Oa3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [nsg yrayOn€HHOrO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. [lpu 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
71ab0paToOpHBIX paboT, KOTOPbIE MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu aTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKIIHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, 1a00paTOpPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM IepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
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, MO3BOJISAIONINE TPUMEHITh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jenia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHUU U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OOBsCHEHUe/Tpe/cKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W MPOIECCOB B OKPYXKAIOUICH >KU3HH, TpeOyromue BhIOOpa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO 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.

JlemoHcTpanimoHHOEe 000pyAoBaHue (OpMHUpPYeTCs B COOTBETCTBUU C TMPUHIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HMIIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILIEKTOB M OOEecCleuMBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1IabopaTOpHOro 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! 00YUYAIOMIMXCS K HAYYHOMY U3YYEHUIO IPUPOIHI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3yYeHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAaYYHBIX J0Ka3aTeJIbCTB;

¢dopMHpoBaHUE TPEACTABICHUH O poJM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

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

JocTiwkenne 3TuX Lesned oOecrneynBaeTcsi pelIeHHeM CIEAYIOIMX 3ajad B Ipolecce
U3YyYeHHUS Kypca (GU3UKH Ha YPOBHE CPETHETO O0MIET0 00pa30BaHUs:

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

dbopMHpoBaHUE YMEHUI PUMEHSATh TEOPETHUECKUE 3HAHUS ST O0OBSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENbHOE CO3AaHuEe (U3NYECKOH MOJAENH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (U3NYECKUX
OKCIIEPUMEHTOB, aHaJM3a ¥ WHTEPIpeTalud HWHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATENLCKOM, TBOPYECKOM
JeSITebHOCTH;

pa3BUTHE UHTEpPEca K chepam mpodecCHOHATTEHON A TEIPHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyGnéHHBIH ypOBEHb H3YyUEHHS
yaeOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpAETCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEUUATbHOCTSIM (U3UKO-
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 1o Gpusnke nepeyeHsb J1adbopaTOPHBIX M MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUsS J1a0OpaTOpHbIX paldoT U
OMBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXCs.

BocnurarenbHslii noteHman npeamera «Pu3nka» peaau3yercs 4epes:
® YCTAaHOBJICHHE J[IOBEPUTEIIBHBIX OTHOLICHUN MEXIY YYHMTEIEM MU €ro Y4eHUKaMHU,



CHOCOOCTBYIOIIMX IMO3UTHUBHOMY BOCHIPHUATHIO YyYallUMHCS TpeOOBaHMM M TPOCHO yduTens,
IPUBJIEYEHNUI0O UX BHHUMaHMsS K OOCyKIZaeMoll Ha ypoke HHGOpMalUH, AKTUBU3ALUM HX
MMO3HABaTEIbHON JACATCILHOCTH;

e 00yX/€HUE LIKOJIBHUKOB COOJIOATh HA YpOKE OOLENPUHSATHIE HOPMBI IOBEIEHUS,
npaBuiIa OOIIEHHS CO CTapUIMMHU (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJIbHUKAMH), MPUHIUIIBI
y4eOHOM TUCUMIUIMHBI U CAMOOPTraHU3aI1H;

® [pUBJICYEHUE BHHUMAHUS OOydYalOLIUMXCSd K LEHHOCTHOMY acCIEKTy H3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHu3alys HX pPabdOThl C MOJIY4aeMOW Ha YpPOKE COIMAJIbHO 3HAYUMOU
uHpopMaluel — WHULMUPOBAHME €€ OOCYXIEHMs, BbICKAa3bIBaHMs OOYYaIOLIMMHCA CBOETO
MHEHHS 110 €€ MOBOAY, BEIPAOOTKH CBOETO K HEl OTHOIICHUS;

® 1CIIOJIb30BAHUE BOCIMUTATEIbHBIX BO3MOXHOCTEH COAEpXkaHUsA Yy4eOHOro IMpenMmera
yepe3 JEMOHCTPALUI0 O0ydarolIMMcs INPUMEPOB OTBETCTBEHHOI'O, I'PaKIAHCKOIO I1OBEIEHUS,
IPOSIBIICHHS YEJIOBEKOIIOOUS M 100pOCEpIeUHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIMX TEKCTOB
JUI UTEHUS, 3a]1a4 JUIsl peleHHsl, IPOOIEMHBIX CUTYaIMi Ui 00CYXJIeHHs B KJIacCe;

® NpPUMEHEHHWE Ha YpPOKE HWHTEPAKTUBHBIX (opM  pabOTBl  OOYYAIOLIUXCS:
MHTEJJICKTYaIbHBIX WP, CTUMYJIUPYIOIIMX IIO3HABAaTEIbHYIO MOTHBALMIO IIKOJIBHUKOB;
JUJIAaKTUYECKOrO TeaTrpa, Ie IOIy4YEeHHbIE Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B TeaTpasibHbIX
IIOCTAaHOBKAX; JUCKYCCHUH, KOTOpbIE NAlOT OOYyYarolIMMCS BO3MOXKHOCTh HPHOOPECTU OINBIT
BE/ICHUS KOHCTPYKTHUBHOIO IHAJIOra; rPpyNIoBod pabOThl MM paboThl B Mapax, KOTOpbIE ydaT
KOMaHJHON paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU JIE€TbMU;

® BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IOMOIal0T MOAAEPKATh MOTUBALUIO
00y4aroLMXCsl K NOTYYEHUIO 3HAaHUH, HATaKUBAHUIO TO3UTUBHBIX MEXIMYHOCTHBIX OTHOLICHUH
B KJIacce, MOMOTAI0T YCTAaHOBJICHHUIO JOOPOXKENaTenbHOM arMochepsl BO BpeMsl ypoKa;

e opraHusanus medcTsa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX OOYYAIOLIMXCS HaJ MX
HEYCIEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIEro IIKOJIbHUKAM COLMAJIbHO 3HAYMMBIA OIBIT
COTPYIHUYECTBA U B3aUMHON ITOMOIIIN;

® VHULIMHUPOBAHUE U TOAJIEPXKKA HCCIIEA0BATENbCKOM AEATENbHOCTH OO0ydaromuxcsi B
paMKax peaJn3allii UMU WHAMBUAYAJIBHBIX W TPYIIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, YTO
JacT  IIKOJbHUKAM  BO3MOXHOCTh HPHUOOPECTH HABBIK  CAMOCTOSITEIBHOTO — PEILEeHUs
TEOPETUYECKO MpoOIeMbl, HABBIK T€HEPUPOBaHUS U O(POpMIIEHUST COOCTBEHHBIX MJIEH, HaBBIK
YBOKUTEIBHOTO OTHOLIEHUS K 4YYXMM HAeIM, O(QopMIeHHbIM B paloTax JIpyrux
ucclieioBaresiel, HaBbIK MYOJMYHOTO BBICTYIJICHUS IEpe]] ayTuTOpuel, apryMEHTUPOBaHMS U
OTCTaWBaHUS CBOEH TOUKU 3pEHUSL.



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 (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPIOE TEIO, UJIeaTbHAasl )KUKOCTh, UJICAIbHBIN T'a3, TOUCUHBIH 3apsn). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. PHU3HUEcKas TeOpusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
NPAaKTUYECKOHN e TEFHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

H3mepeHne Cuiibl TOKa W HANpPsOKEHUS B IEMH IOCTOSHHOTO TOKa MPH ITOMOINU
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.

Mexanudeckoe nBHKEHHE. OTHOCHUTEIFHOCTH MEXaHHMYeCKoro BMkeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3314l MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI KOOpAHMHAT.
Tpaexropus.

[Tepememnienure, CKOpoCTh (CpeAHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepHaJIbHONH TOYKH, MX MPOEKIMH HAa OCH CHCTeMBbI KoopauHaT. CIIoKeHHE MepeMenieHni u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUATbHON TOYKH OT BPEMEHU U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nukeHue. /[BrkeHne MaTepruaibHON TOYKH 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHNE MaTepHabHOM TOUKH.

TexHUYeCKHE YCTPOWCTBA W TEXHOJOTWYECKHE TIPOIIECCHI: CIUIOMETp, JBUKCHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

WnmrocTpanust mpeaesibHOro nepexoia U u3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHne IBIKEHHM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOH CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

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

WN3mepenne yckOpeHUss TpU MPSAMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBJKEHHHM IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBHKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHue aBuKeHHs Teja, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumore3sl o mpsiMoin
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKIY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepHoJa OOpalleHHs] KOHHYECKOrO0 MasiTHUKAa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepuuanbHbie cucteMsl oTcuéTta. [I[puHINI OTHOCUTEIBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 17151 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckod IMHPOTHL. [IBMKeHHEe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsT CKOJBKEHUS M CUJIa TPEHUS] TOKOS.
Koaddumuent tpenus. Cuna cCONpOTHBICHHUS NPU JIBIKCHUHM Tela B KUIAKOCTH WIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE TPOUECCHl: MOAIIUIHUKH, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TN
Ha €ro YCKOPEHUE B MHEPLUAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mepenne macc 1o B3auMOACUCTBUIO.

HesecomocTs.

Bec tena nmpu ycKopeHHOM NOABEME U MaJIEHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBIKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHS Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepes JIErKuil OJI0K.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUHUBOE, O€3pa3InuyHOE pAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycinoBuil paBHOBECUSI TBEPAOrO TeJd, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepuallbHONW TOYKHM, CUCTEMbl MAaTepUalbHBIX TOYeK. L{eHTp macc cuctemsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT uMmIylnbca MaTepuadbHOM TOYKH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe mnpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunernueckass sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
SHEPTUH MATEPUATILHON TOUYKH.

[loTeHumanbHple U HEMOTEHUUaNbHbIE cuibl. [loTeHnunanbHas >Heprus. [loTeHnuanbHas
SHEprus ynpyro aepopmupoBaHHOW NpyXHUHBI. [loTeHIMalbHAs 3HEPIrUs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIMATBHBIX CUJI ¢ U3MEHEHHEM MEXaHHYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu s uAeanbHOM >KHUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

N3MepeHne MOILHOCTH CHUJIBI.

H3meHeHne 3Hepruu Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmMuKym.

W3mepenune uMiysbca Tena 1o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsIpHO-KuHeTHueckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBMIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Mojenu cTpoeHus Ta30B, KUIKOCTEH U TBEPABIX Tell U 00BSICHEHUE CBOICTB
BElIECTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens uaeaJbHOIO ra3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpUHU: YacTHUIBl Ta3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBiIeHne H30MPOLECCOB: U30TepPMa,
u30Xxopa, nzobdapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHWHETUYECKOW »HSHepruer MoCTyNnaTelbHOIro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCOJIIOTHOM  TeMmepaTypbl TEpPMOJMHAMHMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIyYeHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocTet.

Mognens onbita llTepHa.

[TputsxeHue MOJIEKyII.

Mogenu KpucTamIn4ecKiX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30XOpHOIo Impouecca.

Nzyuenue nzobapHoOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJIMHAMUYECKON  cuUcTeMbl. BHemmHue © BHYTpEeHHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CUCTEMbI KaK CpeAHUE 3HAUYCHUsS BEJIUYHMH, OMHMCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TermnoéMkocTh Tena. YaeinbHass W MOJSpHas TEIIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maliepa. YenbHass TeEIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIii 3ak0H TepMonMHAMHUKH. BHyTpeHHss sHeprus. KommdecTBo TeroTsl u paborta
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMHKHU [ HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpunmMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII1/1. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareineil. TemnoBoe 3arps3HeHne
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMI0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHHs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHne B3aMMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TeMIIEpaTyphl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcarus. VcmapeHue wu KumneHue. YenpHas TEIUIoTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUS HACBINICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedopmaruu tBEpHoOro Tena. Pactshkenune u cxxartue. Crnsur. Moayne FHOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacumpeHue KUIKOCTEH U TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE pacIlupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprUn B (Ha30BBIX MEPEXOJaX.

VYpaBHEHME TEIJIOBOro OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJIeHUs. JlaBieHue 101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue yCTpOilCTBA U TEXHOJOTMYECKHE IPOLIECCHI: JKUIKUE KPUCTAJLIbI,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacimpeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne. Kunenue npy noHNXEHHOM JaBJICHUN.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanunispHele sBIeHU.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepeHHsI BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpu3anus Tel U €€ MPOSBICHUA. DIEKTPUYECKUN 3apsana. J[Ba BUAA 3IEKTPUUYECKUX
3apsnoB. IIpOBONHMKM, NMAIEKTPUKH W IOJYIPOBOJAHHUKH. DJIEMEHTApPHBIA DIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro mousi. IIpoOubiii 3apsn. Jluaum Hanpsoxk€HHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpPSHKEHUE.
[loreHnnanpHass ~ dHeprus  3apsga B DJICKTPOCTATHYECKOM  IIOJIE. [Torennnan
AJIEKTpoCcTaThdeckoro mnosis. CBsA3b HANpsDKEHHOCTH IOJIE W PA3HOCTH TMOTEHLMAIOB IS
JIEKTPOCTATUYECKOT 0O MO (KaK OJTHOPOJHOIO, TAaK U HEOJAHOPOJIHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. Ilonme paBHOMEpHO 3apsKEHHOW OECKOHEYHOM ITOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. J{UaneKkTpudecKas NpOHULAEMOCTh BEIECTBA.

Konpnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnenbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTtenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHuME 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE IEKTPOIpUOOpOB, KOHIEHCATOPHI, FeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TOJIE BYX 3apsKEHHBIX TUIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOTO KOHAEHCAaTopa.

3apsaka U pa3psiika KOHAEHCAaTOpa 4epe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHmIECTBOBAaHMSI ITOCTOSIHHOTO — AJIEKTPUYECKOro TOKa. VMCTOYHMKM TOKA.
Hanpsoxenue U u 9J1C E.

3akon Oma 1S y4acTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAJU IIONEPEYHOI0 CEYEHMs. Y ENbHOE CONPOTHUBIICHHE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MoOmHOCTB 2JIEKTPUYECKOrO TOKA. TerioBast MOLHOCTS, BbIAEIIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON LIend. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOE 3aMbIKaHUE.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIEPMETP, BOJIBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COINPOTHUBIEHUS UWIMHIPUUECKUX IPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MOTEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HAIPSDKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco6b1 coenMHeHHsI ICTOYHUKOB Toka, DJC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COnpOTUBICHHS IIPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3asucumoctd J[C rajibBaHMUECKOro 31€MEHTa OT BpEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexTpuyeckas NIPOBOAUMOCTh pPa3jIMYHBIX BEIIECTB. JJIEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble THIIBI CAMOCTOATENBHOTO pa3psana. Monuus. [1na3zma.

TexHuueckue yCTpPOHCTBA M INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHHS] METAJNIOB OT TEMIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrponusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKUl MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHUX
BEJIMYMH, MPOBEpKa IMPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIOIEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MO/IEIb, U3MEPEHUE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEbHbIE
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckre GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMocC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIJIOBOE  3arps3HEHHE  OKpYyXalomed  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasl Macca, MoJdy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TeM, )KUJIKOCTEH 1
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeobpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM UHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TaITbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe IoJe.
BekTop marHuTHON MHAYKUIMK. [[prHINAN Cyniepno3niy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WUHAYKIHH.

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

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM mojie. PabGora cumsl JlopeHnia.

MaruuTtHoe nosje B BeuecTse. deppomMarHeTUky, napa- 1 1MaMarHeTUKH.



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUYECKHE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTellb SKoOW, YCKOpUTENIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHUH WHAYKOIMA MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUN MarHMTHOM MHIYKIMM MOJS JJIMHHOTO MPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTENIBHOTO PUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUTHOM WMHAYKIUU. [loTOk Bektopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOM /I, 3aIMTA OT JIEKTPU3ALMH TEJN TP JIBUKEHUM B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanne 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTH HM3MEHEHUS MarHHUTHOIO
MOTOKA.

ITpaBuio Jlenna.

[Tanenne MaruuTa B aJJIOMHUHHUEBOM (MeIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/[C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHU.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHasg cucrema. CBOOOIHBIE KOJIEOAHHU.

[apmonnueckue  konebanusi. KuHemarmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMaTU4YeCKOTO OMUCAHMUS.

Amrmutyna u ¢asa konebanuil. CBsi3b aMIUITMTYABI KOJICOAHUN MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

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

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHun
OT COIIPOTHUBJICHHUS.

HccnenoBanne konebaHWil Tpy3a HAa MAaCCHUBHOW MPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0JI€ KOJICOaHHIA Ha YIIPYTOM TOIBECE.

W3ydeHue ABMKEHUS HUTSHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINX KOIeOaHuUil.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMIUTUTYION CHJIBI TOKA B KOJIEOATEIIbBHOM KOHTYE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3IudHON hopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B IIEMY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, mepeaada U moTpedIeHUE IEKTPUIESCKON
SHEPTHH.

DKOJIOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IMEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4YecKkne YCTPOHUCTBA W TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPUUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaad.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh 9aCTOTHI CBOOOIHBIX KOJIeOaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuiiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUA.

['enepaTop He3aTyXarOMKX 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle U TpoOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTh pacnpocTpaHeHHUs U AJMHA BOJNHbBI. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, mpeoMiieHue, HTeppepeHIus U TudpaKius.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBYU-meub, yabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

AKYCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAXKEHHUE, IMPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeiiHOE pacrpocTpaHEHHUE CBeTa B OAHOpoAaHOM cpene. Jlyd cera. TouyeuHsblit
VCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHe M300pKEHHH B TIJIOCKOM
3epkaine. Chepuueckue 3epkania.



[Ipenomnenue cBeTa. 3aKkOHBI MpeJIOMJICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIN IOKa3arenab INpeoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B npusme. ucnepcust ceera. CioxHbIM coctaB Oenoro ceera. LBer.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKAs CHUJIa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSHUS TOHKOH chepuyecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmyna TOHKOU JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenue n300paXkeHUH TOUYKH U OTpe3Ka NPSAMON B COOMpAIOIINX U PACCEUBAOLINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspematomias cnocoOHOCTh. [71a3 Kak onTUYyeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HAOJIOJIEHUSI MAaKCUMYMOB U MHUHUMYMOB B HHTEPPEPEHLMOHHONM KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kjaccn4eckuX MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeoMIIeHUs CBETA.

HaG:roeHue nmosiHOro BHyTpeHHEro OTpaXkeHust. Mojienb CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPe3 MJIOCKONAPAIIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue unrepdepeHnnu cera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppakIMOHHON PEIIETKHU.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInn U MOISPU3aLIUU CBETA.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne nHTepPEpEeHIINN Ja3€PHOT0 N3TYUCHUS Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue qUQGpakinOHHOTO CIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMAJIbLHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHHME BPEMEHU U COKpallleHUE
JUIMHBI.

OHEPrus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

TexHHuYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

YueHN4ecKui 3KCIIepUMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM.

Omnpenenenne UMITYJIbCAa U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TEIUIOBOE W3NMydeHHE (M3ITydeHUE aOCOMIOTHO YEPHOro Teia). 3aKOoH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIIOTHO IOIVIOLIAIOINYIO U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

BonnoBeie cBolicTBa yactull. Bomnel ne bpoia. nuHa BomHbl ne bpoinsg u pasmepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Conneynas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, nPAKMuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO CTpoeHus aToMa. [lnanerapuas mozaens atoma Pesepdopra.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXJIEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CIEKTPaJIbHbIM aHAJINU3
(ciekTpocKoT), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopuenb onsiTa Pezepdopaa.



Habnronenne muHEHYaThIX CIIEKTPOB.

VY CTpolCTBO U IEHCTBUE CYETUMKA HMOHU3UPYIOIINX YACTHLL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens sigpa I'eiizendepra—Banenko. 3apsia anpa. MaccoBoe 4ucio siapa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJUOaKTUBHOrO pacnaaa. PaavoaktuBHble u30oTOnbl B mnpupoge. CoiicTBa
MOHU3HUPYIOUIETO U3JIydeHUs. BiusiHue painoakTUBHOCTH HA KUBbIE OpraHnu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE acClEKThl pPAa3BUTHUS  SAJEPHOMI
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHasl SHEPTUsl.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHu4ecknue yCcTpoHWCTBa M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETpP, Kamepa Buiabcona,
SNEpHBIA  PEaKkTop, TEPMOSIIEPHBbIM peakTop, aromMHas OoM0a, MAarHUTHO-PE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKMuKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiagHOoe MW MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHUMOCTb 3aKOHOB (U3MKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpOHOMHYECKHMX HccieqoBaHU. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIBL,
pasnoTeNecKoNbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipkue 3BE3/IbI, MJIAHETHI, UX BUANMOE JBIKEHHE.

Conneynas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun ComnHua u 3BE31.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE3n. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ['anaktuke. Tunsl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06ma. Pazberanme ramaktuk. Teopwus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepemménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX MPWIOKEHUN [UId OIpelesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHH.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3ndeckux BenauuuH. OIeHKa TI'paHUILl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUi 3KCIIEPUMEHT, Ja00paTOpHbIe pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alMs  COJAEp)KaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHH U acTPOUZUKIY.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOM KapTHHE MHUpPA, 3HAYEHHE OIMCATENbHOM, CHUCTEeMaTU3UPYIOILIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMHpOBaHUM MpeACTaBIECHUI O (U3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢pusnku yriyonéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€ToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbIH (aKT, rumores3a, (pusmyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTH U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: pelieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QpyHKIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky no100Ms TPEYroabHUKOB, OIIPEIEICHNE TUIOMIA U IUIOCKUX UTyp U o0bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH Npupoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKHUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghusa: MarHUTHBIE TONIOCA 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOCHEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua’. NpUMEHEHNE MTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, IEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
yIABTPa3ByKOBasl [IMAarHOCTMKAa B TEXHHUKE, INPOEKLMOHHBIA ammapar, BOJOKOHHas ONTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHS.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
HO3MLKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IPaskKAaHCKOr0 BOCIIMTAHUS:

e CcOpMHPOBAHHOCTh TPAKIAHCKOM MO3ULIMU OO0ydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOLIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHU3aluu;

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

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATEITLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e cpOpMUPOBAHHOCTH POCCUNCKOM I'PakJaHCKOM MJIEHTUYHOCTH, aTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

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 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas DSCTETUKY HAyYyHOrO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyaymIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

® TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (U3KKH
Ha MPOTSHKEHUU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

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

® pacIIMpEHHE ONbITa JAEATEIbHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEIONINXCS 3HAHUHN TI0 (DU3HKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:

e c(hOPMHUPOBAHHOCTb MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3NUECKON HAYKH;



OCO3HAaHUEC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC UIYUCHUA
(1)I/I3I/IKI/I OCYILIECCTBIIATH IIPOCKTHYIO n HCCIICO0BATCIIBCKYIO ACATCIIBHOCTD
WHIAWBUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPEACIIATD LUENH NEATEIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISBJIATH 3aKOHOMEPHOCTHM M HPOTHBOPEUYMsSI B PACCMATPUBAEMbIX (PU3NYECKUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NPoOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

ba3oBble ncciienoBarebcKue AeiCTBUA.

BJIAJI€Th HAYYHOH TEPMUHOJIOIHEH, KIIFOUEBBIMHU MOHATUAMHU U METOJaMH (PU3NYECKOM
HaYKU;

BJIQ/IETh HAaBBIKAMU Y4YEOHO-UCCIIEOBATEIbCKON W TPOEKTHOM JEeATENIbHOCTH B
ob0nactu (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY
METOMIOB peUIeHHs 3aJad (PU3MYECKOro COJCpXkKaHUs, HPUMEHEHUIO pPa3JInYHbIX
METOJIOB IO3HAHNUS;

BJIAJIETh BUJIAMHU JIEATEIBHOCTH IO MOJIyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3a/ady, BBIJBUIATh
TUMOTe3y €€ pelIeHus, HaXOAUTh apryMeHThl JUIsl JIOKa3aTelIbCTBA  CBOMX
YTBEPXKACHUM, 3a1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJTM3UPOBATh IOJyYEHHbIE B XOJ€ pEIICHUS 3alaud pPe3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JIeATEILHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHDIH OIBIT;

YMETb NEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACSITENbHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPeJIaraTh OPUTHHANBHbIE MTOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4uH, TONYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pabora ¢ undopmaumeii:

BJAJETh HABBIKAMU TOJy4eHUS HHGpopMalMu (U3UYECKOTO COACpKAHUS U3
HMCTOYHMKOB pPa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIIATh IOMCK, aHAJuU3,
CHCTEMAaTH3allMI0 W HWHTEPIPETAlui0 HHPOPMALUU Ppa3IUYHBIX BHUIOB U  (HopM
IIPEICTABIICHHUS,;

OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIINH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN  APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJEP)KAaHUSA B pa3iMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUSL MO €€ JOCTMXKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHMM YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYyaCTHHUKAa KOMaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs] pacUETHBIX M KaUeCTBEHHBIX 3aj]1ay, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEMOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHHUIO W TPOSIBICHUIO JPYAUIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIQJIETh HABbIKAMHU II03HABATENbHON pe(IeKCUU Kak OCO3HAHMSI COBEPIIAEMBIX
JENCTBUI U MBICIIUTENBHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMMbl MO (usmke st
YPOBHS CpeaHEro o01ero oOpa3oBaHus y 00ydYaroMUXCsl COBEPUICHCTBYETCS IMOIMOHATBHBINA
UHTEJJIEKT, MPEIIoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIET0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIIATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
OMIIATHH, BKJIHOYAIONICH CITOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE JIPYTHUX,
YUUTBIBATh €r0 MpPH OCYIICCTBICHUU OOIIEHHs, CIHOCOOHOCTh K COYYBCTBUIO M
COTEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIFOBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xonmy oOyuenust B 10 knacce npeMeTHbIC pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

NOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, DKOJIOTHYECKOH,
COLMAJIBHOM M 3THYECKON chepax NesTeIbHOCTH YelIOBEKa, POJib U MECTO (PU3MKHU B
COBpPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHHe onucareabHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOU (PU3MKM M TEPMOJMHAMMKH, POib (prusnyeckon
TeopHuH B (HOPMUPOBAHHUHU NIPEACTABICHUN O (U3NIECKOI KapTHHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEPOE TEN0, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO yNpyroe U abCOMIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEITH
ra3a, >KUJIKOCTH M TBEPAOro (KpUCTAJUIMYECKOIO) Tela, WACadbHbIN ra3, TOYCUHBIN
3apsij, OAHOPOJHOE JIEKTPUIECKOE TOJIE;

pasnuyarh YCJIOBHUS (TpaHHIbI, OONAacTH) NPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH xapakTep (YyHAaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTH
UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHUS, HCIIONIB3Ys
OCHOBHBIC TIOJIO)KEHHSI W 3aKOHBI MEXaHHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBWOKEHUS, (POpPMYySIBI KHHEMATHKH PaBHOYCKOPEHHOTO IBWKEHUS, MPEOOpa3OBaHUS
[anuness a8  CKOPOCTM M TEpeMElIeHus, 3akoHbl HbloTOHa, MpUHLIUI
OTHOCHUTENBHOCTH ['anuiesi, 3aKOH BCEMHUPHOTO TSTOTEHUS, 3aKOHBI COXpaHEHUS
UMITYIbca M MEXaHWYECKOM DJHEpPruM, CBs3b padOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOW JHEepruW, YCIOBUS paBHOBECHS TBEPAOTO Tena), TMPH OTOM
UCMOJIb30BaTh ~ MaTEeMaTHYeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: NpeoOpazoBaHuii ["anunes, BTOPOro U TpEThEro
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCAa U MEXaHUYECKON SHEPIHH, 3aKOHA
BCEMHMPHOTO TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
W KOHIIEHTpalUe €ro MOJEKyJ, CBsI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
WJICaJIbHOTO Ta3a C KOHIIEHTpalMed MOJIEKYJ W €ro TeMIEepaTypoH, ypaBHEHHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPIMM B TEIUIOBBIX IIPOIECCax), NIPH O3TOM HCIIOJNB30BaTh MAaTEMaTHYECKOE
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,  MPUHLUII
CYNEPHO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBas YCJIOBUS MPUMEHUMOCTH
3akoHa Kynona, a Takke MPaKTUYECKH BAaKHBIE COOTHOLIEHHUA: 3aKOHbl Oma 1is
y4acTKa LENu U Ui 3aMKHYTOH 3JIEKTPUYECKOU 1ienH, 3akoH Jkoyia—JIenna, npasuia
Kupxroda, 3akonsr apajes ais 371€KTpoIIn3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHJIa, MOMEHT CHUJIbI, JABJIEHUE,
MOTCHIMAIbHAS DHEPTUs, KHHETHYECKas JHEPrus, MeXaHWdecKas dSHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSHKECTH, CUJla YINPYroCTH, Cuia
TPEHUs, MOIITHOCTbh, SHEPI'Hs B3aUMOJACHCTBUS Teja ¢ 3eMiIE BOIHM3U €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedopmammm TPYKUHBL, KOJIWYSCTBO TEIUIOTHI, a0COJIOTHAS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOTO Ta3a, padoTa UIACATBHOTO Ta3a, OTHOCHTENbHAs BIAXHOCTh BO3yXa,
KIIJl wmneanbHOro TEMIOBOrO JIBUTaTeNsl; JJIEKTPUUECKOE T0JIe, HANpsHKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOTO 3apsja WA 3apsSKEHHOTO
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
W KpUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpEeAauH,  DJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DU3WYECKON BETUYHHBI OT JIPYTOMl C
WCIIOJIb30BAHUEM TIPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh Pe3yIabTATHl 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
SKCTIIEPUMEHT,  COOMpaTh  AKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIYYeHHBIEC PE3YIbTaThl U JEIATh BBIBOJI O CTATYCE MPEAT0KEHHONU TUIIOTE3HI;
coOmo1aTh mMpaBwiia 0€30MacHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHWM B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIENOBATEILCKOM U TMPOCKTHOMN



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
W3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS,

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEIKHBIX 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;

OPUMEHSATH pa3IMyHbIe CIIOCOOBI PabOTHI ¢ MHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSApHOW HHMOpMAIUH,
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 IpyNIe C WCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, IJIAaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO PpACHpPEeAessATh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHUBAaLMIO K Oyaymed mnpodecCHOHANbHOM — JeATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODHUIIS.

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

MOHUMATh pOJIb (U3UKH B DKOHOMHYECKOHW, TEXHOJIOTHYECKOH, COIHAIBHOU W
ATHYECKOW cdepax NesITeTbHOCTH YelIOBeKa, POJb M MECTO (PM3UKH B COBPEMEHHOMU
HAYYHOI KapTHHE MUpa, POJIb ACTPOHOMHUH B MPAKTUUECKOM EATETLHOCTH YeJIOBEeKa U
JalbHEHIIeM  Hay4YHO-TEXHHYECKOM  DPa3BUTHUH,  3HAUYE€HHE  OIHUCATENbHOIM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTUYECKON (PYHKIMHI (uzndeckoit
TEOPUM — HIIEKTPOAMHAMHUKHU, CIHEIHAIbHONM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posnb QuU3NUECKo Teopuu B (OPMUPOBAHUH MPEACTABICHUN O (PU3NUECKOM



KapTHHE MHUpPa, MECTO (pu3MyecKod KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUN O IPUPOJE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHUs, MAaTeMaTHYECKUI MAasTHUK, HICAIBHBIN TPYKUHHBIA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IOHUMaTh BCEOOIMH XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAJIbHONW TEOpUU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsia, cuia Amrmepa, cuia
JlopeHna, 3aKOH 3JIEKTPOMArHUTHOM MWHAYKUMHU, npasBwio Jlenma, cBa3p OJIC
CAaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AHAJTM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIBIICHUS, HCIIOJIB3YS TIOJI0KCHHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ M SHEPrUH B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
JIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJid,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJABMKYIAs CHJIA, WHIAYKIUS MarHUTHOIO IIOJS, MarHUTHBIN
MOTOK, Ccuia AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJABIDKYILAs CHJIa CAMOMHAYKIIMH,
DHEPrusl MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3HU s1pa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: AJIEKTPOMAarHUTHAas
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3iIydeHue saep, (U3NYECKue  MPUHLUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUUM MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30HM, U
pPacCcUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHSATH OCHOBOIIOJIAralolIe aCTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI NS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX IMPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3AHBIX CHUCTEMaX, B MEXKraJlakKTHUYeCKOW cpefie; JBH)KEHUS HEOeCHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIWYMH C HCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHHUH, JienaTh BBIBOJABI 10  pe3ysbTaTaM
MCCIIE/IOBAHMSI;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIMYMH, NPU HTOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMsl, OLICHMBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
9KCHEPUMEHT,  COOUpaTh  HKCHEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3MpPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONMCHIBATh METOBI IIOJyUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coburofiaTh MpaBuiia 0€30IacHOr0 TpyAa IPH MPOBEACHUU HUCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemate pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHalIM3a YCIOBHS BBIOMpaTh (U3NYECKUE MOJIEINH,
OTBeYarolue TpeOOBaHUAM 3aJjauil, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHuss 3ajad, MPOBOAUTH pPAcu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl pEUIEHHS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HMHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTPAUBaTh JIOTMYECKYIO LIENOYKY PAacCyKIEHUl C Omopod Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS [Vl OOBSACHEHUS OCHOBHBIX IIPUHIUIIOB pabOThI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
NPUBOINUTH TIPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NeSITeIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (PU3MUECKUMH MPOLECCaMu, C MO3UIMN
HKOJIOTMYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAaHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUM JIOCTHKEHUN HAYKU H
TEXHOJIOTH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsBICHUS Y4YeOHOW M Hay4yHO-NIOMYJISIpHOW HH(OpMauy,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHATIM3UPOBATH MOJIy4aeMyI0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSBIATh OPraHM3AllMOHHBIE M IO3HABaTENIbHbIE YMEHHSI CaMOCTOSITEIILHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHIMOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO paCHpeNessTh [eATENIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne (uudpossbie)
/i HaumenoBaHue pa3iejioB H TeM HPOrPaMMBbI Beero KOﬁHTpOJ‘IbHBIe 0BpazoBaTENbHbIE
PA0OTRI pecypchl
Paznea 1. HAYUHBIA METO/] TIO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo/1 TO3HAHUS TIPUPOIBI 6
Hroro o pasneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEPIOro TEIa 5 1
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1
Hroro no paszneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20 1
3.3 ArperatHble COCTOSIHHSI BeecTBa. Da3oBbIe Mepexobl 14 1
Hroro no paszneny 49
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DeKTpUUECcKOoe MoJe 24 1
4.2 [TocTOsSIHHBIN TEKTPUYECKUI TOK 24 1
4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazneny 54
Pasnen 5. DUSHUYECKUM TPAKTUKYM
5.1 du3nyeckuil NPakTUKYM 16




Uroro no pazgeny

16

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10
170




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 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 MexaHnYeCcKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO S) 1
Htoro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH AyaIu3m 15
4.2 ®duzrka aroma 5
43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5
' JaCTHUII
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1

DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU

12




Wroro no pazueny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1  dusHyecKuil MPaKTHKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO COJICP KAHUS U OTIBITA 15
' NEeSITeIIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




INIOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne ara
n/n Tewa ypoxa Iﬁy‘IEHHﬂ
1 ®dusuka — pyHIaMEHTaIbHAS HAYKa O PUPOIC
2 Hay4nbIil MeTO TO3HAHUS U METOABI HCCIIEOBAHUS (PU3UUECKUX SBJICHUN
3 DKCIepUMEHT U TeOpus B Ipoliecce Mo3HaHus npupozsl. Habmonenne u
HKCHEPUMEHT B (U3UKE
4 CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH
5 AOGcCoI0THAS ¥ OTHOCHTEINbHAS TIOTPEIIHOCTH H3MEPEHHI (HPU3NIECKUX
BEJIMYMH
6 MopenupoBanue B ¢pusuke. Poib u mecto puszuku B GhopMupoBaHUU
COBPEMEHHOM Hay4yHOU KapTUHbI MUpA, B IPAKTUYECKON JESTEIbHOCTH JOAEH
7 Mexannueckoe nBuxkenue. Cucrema orcyera. OTHOCUTEIBHOCTh
MeXaHU4ecKOro IBuxeHus. [Ipsmas u oOpaTHas 3a/1auu MEXaHUKU
8 Paguyc-BekTOp MaTepuanbHOM TOUKH, €0 IPOEKIIMH HA OCHU KOOPAMHAT.
Tpaexrtopus. [Tepemenienue. CkopocTs. X mpoekiuu Ha OCH KOOPIUHAT
9 PaBrOMeEpHOE Hp?[MOJIHHCfIiiOG newkenue. ['papuueckoe onucanue
PaBHOMEPHOIO NPSIMOJIMHENHOTO IBUKEHUS
10 CrnosxeHue nepeMeIleHnii U ckopoctel. Penenne 3anau
11 HepasHoMepHOe BHKEeHME. MTHOBEHHAsA CKOPOCTh. Y CKOPEHHE.
[IpsimonuHETHOE ABUKEHUE C IOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUXKEHHUS C TOCTOSTHHBIM
YCKOpEHUEM
13 CBoOoanoe majenue. Y cKopeHrue CBOOOHOTO MaACHHs. 3aBUCUMOCTD
KOOp/AMHAT, CKOPOCTH, YCKOPEHHsI OT BpEMEHU M UX rpaduku
14 JIBr>keHue Tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY
15 KpuBonunueiinoe neuxkenue. [IBuKeHHE 10 OKPYKHOCTH. YTJIOBasi U JTMHEWHAS
ckopocTb. [lepron u yactora. LleHTpocTpeMUTENBHOE U MOJIHOE YCKOPEHUE
16 Kontponsnas padora no reme "Kunemaruka"
17 IIepBbiif 3akoH Hprorona. MHepuunanbubie cucreMsl orcuéra. [Ipuanun
otHocuTenbHOCTH ["anunes. HemnepuunaibHble CUCTEMBI OTCUETA
18 Cuna. PaBHoneiicTBytomas cuia. Bropoii 3akon HeroTona. Macca
19 B3aumoneiicteue ten. Tpernii 3akoH HeroToHa
20 [IpuHnnn cyneprno3unuu cuil. Pemenne 3a1ad Ha IPUMEHEHNE 3aKOHOB
Hprorona
21 3aKoH BCEMHPHOTO TATOTEHHS. OKBUBaJIEHTHOCTb I'PABUTALIUOHHON U
MHEPTHOHN Macchl
22 Cuna TSKeCTH U yCKOpEHUE CBOOOIHOTO MajieHUs
23 JIB>xeHre HeOEeCHBIX TeN U MX HCKYCCTBEHHBIX CIIyTHHUKOB. [lepBast
KOCMHU4YecKasi CKopocTb. 3akoHbI Kerepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
o5 CI/IB‘Ia Tpenus. [Ipupona u Buasl cui TpeHus. JIBUKEHHE B KUJIKOCTH U ra3e ¢
Y4ETOM CHUJIbI COTIPOTUBIIEHUS CPEIBI




26

JHasnenue. 'uapocraruueckoe nasienue. Cuna Apxumena
AbGcoimotHO TBepoe Terno. [locTynaTensHoe M BpaliaTelIbHOE ABHKEHHE

27
TBEPAOIO Tella

28 MOMEHT cuiibl OTHOCUTEIBHO OCH BpalieHusl. [1nedo cuisl

29 CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBecUsl TBEpAOro Tena. Bunibl paBHOBeCUs

30 Pemenue 3amau

31 Kontponbnas padota no teme "JIunamuka. Cratrka TBepAoro rena'

30 NmMnynbsc maTeprallbHONM TOUYKHU, CUCTEMBI MaTepuaibHbIX ToueK. LlenTp Mace
CUCTEMbI MaTepUaANIbHBIX TOUEK. Teopema 0 ABUKEHUH LIEHTPA Macc

33 NMinynbc cuiibl 1 M13BMEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHMS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

34 MomeHT uMmItysibca MatepruanbHou Touky. [Ipencrasienue o coxpaHeHUH
MOMEHTa UMITYJIbCa B [IEHTPAJIBbHBIX MOJISX

35 Pewenue 3amau

36 PaGora cuibl Ha MaJOM U HAa KOHEYHOM IepemenieHuu. ['paduueckoe
npesicTaBieHre padboThl CUIIbl. MOIIHOCTh CHIIBI

37 KI/IH@TI/I‘IGCKEUE sHeprus. Teopema 00 U3MEHEHUU KHHETUYECKON SHEPIUU
MarepuaibHOM TOUKU

38 [ToTrennmanpHble U HEMOTEHIHANBHBIE CWIIBL. [loTeHnManbHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTb
Tpetbst kocmuueckast ckopocTb. CBsi3b pabOThI HEMOTEHIIUAIBHBIX CHII C

39 M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON HEPTUn

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHysu 1t uaeanbHON
KHUJKOCTU

41 KonTponbHas padoTa no Teme "3akoHbI COXpaHEHUS B MeXaHUKe"

42 Pa3Butne npexacrasnenuii o npupoje temnorsl. OcHoBHBIE nosioxkeHns MKT.
Juddysus. bpoyHoBckoe 1BUKEHHE

43 CTpOGHI/IeVFaSOO6p3.3HLIX, KHUJIKUX U TBEPIBIX Tell. XapaKTep IBUKEHUSA U
B3aMMOJICHCTBHS YAaCTHI] BELLIECTBA

44 Macca u pazmepsl MoJiekyan (aromoB). KonndectBo Bemectsa. [locTosiHHas
ABorazipo

45 Temneparypa. TemoBoe paBHoBecue. [1Ikana [{enbcus

46 Pemenue 3amau

47 Wneanpuerii ra3. I'a30BbIe 3aKOHBI

48 VYpasuenue Mengeneera-Knaneripona. Pemmenue 3amaq

49 AbcomoTHas Temieparypa. 3akoH JlanpToHa

50 N3omporneccsl B HAEAIBHOM rase ¢ IOCTOSIHHBIM KOJIMYECTBOM BEILLIECTBA

o1 I'paduueckoe npecTaBIeHUE H30MPOLIECCOB: N30TEPMa, M30X0pa, n300apa

52 OcnoBHoe ypaBaenue MKT

53 Pemenue 3amau

54 CBs3b a0COMIOTHOM TeMIepaTypbl TEPMOINHAMHYECKONW CHCTEMBI CO CpeaHEN

KHHETHYCCKOM BHGPFPICI\/'I IMOCTYHATCIbHOI'O TCIIJIOBOT'O ABHUXKCHUSA e€ yacTui




55 O06001menue u cucremarusanus 3Hanui o teMe "Ocuossl MKT"

56 Kontposbnas padota mo teme "OcHoBsl MKT"
Tepmoannamuueckasi cucteMa. 3ajjanie BHEIHUX yciaoBui s T/ cuctemsl.

57 Bremmwne u Buyrpennne napaMmerpsl. Ilapamerpsr T/l cucTeMbl Kak cpeHNE

yT

3HAYCHHMS BEIMYHH, OITUCHIBAIONIUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 Hynesoe nHauano tepmogunamuku. CamornpousBosibHas penakcanus T/1
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59 Mojenp nieanbHOro ra3a B TEpMOJAMHAMUKE. Y CJIOBUSI IPUMEHUMOCTH 3TOMU
MOJEIN

60 VYpasuenne MenzeneeBa-Knaneiipona u BepakeHUE JJIsl BHYTPEHHEH SHEPTUU

61 Bripaxkenue 175 BHyTpeHHEH SHEPTruu 0JJHOATOMHOTO UJCAIbHOTO Tasa.
KBasucrarndeckue 1 HECTaTHUCCKHUE TIPOIIECChI

62 DnemeHTapHas paboTa B TepMOAMHAMUKE. Bordrcienue paboTel o rpaduky
npoiiecca Ha pV-auarpamMmme

63 Temmonepenaya kak crmoco0 u3MeHeHus1 BHyTpeHHer sHepruu T/] cucremsr 6e3
COBEPIICHUS pabOTHI

64 KonBek1usi, TermionpoBOAHOCTh, U3JIyUYEeHUE

65 KomuyecTBo TemioTel. TemmoéMKOCTh Tena. Y aenbpHas U MOJIIpHast
TEIUTOEMKOCTH BEIIECTBA. Y JIeIbHAs TEIUIOTA CrOPaHUs TOTUTHBA

66 Pacuér xonmmuecTBa TEIIOTHI IPH TEILIOTIEpeiade

67 [TonsiTre 06 aqnabatHom npoiuecce. [lepBblil 3aK0OH TEPMOTIMHAMUKU

68 KomnnuaecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHUS BHyTpeHHel sHepruu T/]
CHCTEMBI

69 BTtopoii 3akoH TepMOIMHAMUKY JJ1sI PABHOBECHBIX 1 HEPABHOBECHBIX
mporieccoB. HeobpaTuMoCcTh MPUPOAHBIX MPOIECCOB

70 [Ipunnune! aevictBus Temnosbix MamuH. KIT/

71 MakcumansHoe 3Hauenue KI1/1. [{ukn Kapuo

12 Pemenue 3amau

73 OKOJIOTHYECKHE aCIIEKThI MCIIOIb30BaHU TEILIOBLIX aBUrareiei. Temrosoe
3arpsi3HEHUE OKPYKAIOILIEN CpeIbl

74 Pemenue 3amau

75 O6o0061eHre u cucreMatusanus 3HaHui o teme "TepmoanHamuka. TemnoBsie
MalnInuHE"

76 Kontponbras padota mo teme "TepmoanHamuka. TermoBeie MammHb"

77 [TapooOpazoBanue u koHaeHcanus. Vicnapenue u kuneHue. Y ienbHast TeroTa
napooOpazoBaHUs
Hacrermmennsie v HeHachIIICHHBIE TTaphl. KauecTBeHHAs 3aBUCUMOCTD TUIOTHOCTH
U JTaBJIE€HHUSA HACBHIIIIEHHOTO IMapa OT TEMIEPATYPhI, UX HE3aBUCUMOCTE OT

78 . i
00BbEMa HaCHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBJICHH
B JKHIKOCTH

79 BrnaxaocTs Bo3ayxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTh

80 Pemtenne 3agau

81 Tsépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KPUCTAJIJIOB

82 [InaBnenue u Kpucraum3anus. Y aenbHas TermioTa miasiaeHus. Cyomumanms




Hedopmaruu BEpaoro Tena. Pactsokenue u cxarue. Casur. Monyns FOHra.

83 o
[Ipenen ynpyrux nedopmarniuii

84 TemmoBoe pacmupeHne KUAKOCTeH U TBEPIBIX T€. AHTAPMOHU3M TEILJIOBBIX
KoJieOaHMii YyacTHI] BEIECTBA

85 [IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0aax

86 VYpaBHEHHE TEIJIOBOTO OaslaHca

87 Pemenue 3amau

88 [ToBepxHOcTHOE HaTsDKeHUe. KanmuuispHable siBieHus. [{aBnenue mon
HWCKPUBJIICHHOM MOBEPXHOCTHIO KUAKOCTU. Dopmyiia Jlamiaca

89 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 110 TeMe "ArperaTHble COCTOSHHS
BemiecTBa. @a3oBbie nepexoab”

90 KOHTpOJII)f'{aFI paborta no Teme "ArperatHble cocTOssHU BelecTBa. da3oBbie
TIePEXOIbI

91 DnekTpu3anys Ten U e€ MPOosBICHU. DJICKTPUICCKUi 3aps. JIBa Buaa
ANMEKTPUUICCKUX 3apsoB. [IpOBOIHUKH, TUAICKTPUKH U TIOTYIIPOBOTHUKA

92 DNeMEHTAPHBIN MIEKTPUICCKUH 3apsil. 3aKOH COXPAHEHUS AIEKTPUISCKOTO
3apsa

93 BzaumopeiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kymnona

94 Pewenue 3amau

95 Onexrpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUYECKUE 3apsiabl

9% Hanpspoxkéaunocts anexTpuueckoro nosis. [IpoOusiii 3apsn. JIunumn
HAMPsKEHHOCTH AEKTPUYECcKOro mosisi. OJHOPOIHOE SJEKTPUUECKOE MOJIe

97 [ToTeHIMaTBbHOCTD ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH MOTEHIINANIOB U
HaIpsHKCHUE

98 [ToTeHnmanpHas SHEPTHS 3aps/a B dJEKTpocTaTHIecKoM ToJie. [loreHtman
ANEKTPOCTATUYECKOTO MO

99 CBs13b HAPSHKEHHOCTHU TOJS M PA3HOCTH MOTEHIIMATIOB TS
ANEKTPOCTATHYECKOTO TTOJIS

100 [IpuHIMI Cynepro3UITuu IEKTPUUECKUX MOIeH

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. Iloge paBHOMEpPHO 3apsiKEHHON cdepsl

103 [Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00bEMY m1apa. [lone paBHOMEpHO
3apsOKEHHON OECKOHEYHOM TTOCKOCTH

104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PABHOBECHS 3aps/I0B

105 JIMPAEKTPUKHA U IOTYITPOBOJHUKH B AJIEKTPOCTATHUECKOM TTOJIE

106 Kongencarop. DneKkTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOHJICHCATOPa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB

108 [TocenoBareapHOE COCTMHEHUE KOHICHCATOPOB

109 DHeprusi 3apsHKEHHOTO KOHJIEHCATOpa

110 Pemenue 3amau

111 JIBrOKeHre 3apsHKEHHON YaCTHITBI B OJHOPOTHOM AJICKTPUISCKOM T10JIe

112 Pemenne 3agau

113 O06o001IeHre U crucTeMaTU3alus 3HaHu| 1o TeMe "DIeKTprudeckoe mosue"




114 KonrtponbHas padora no Teme "DnexTpudeckoe mnosue"

115 Cuiia Toka. ITocTosAHHBIN TOK. Y CIIOBHSI CyIIECTBOBAHHUS TIOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 Wctounuku Toka. Hanpskenne u 5/1C

117 3akon OMa it yyacTKa Lenu. DIeKTPUIEeCKOe COTPOTUBIICHUE

118 3aBUCUMOCTD COIIPOTUBIIEHUS] OJJHOPOJIHOTO POBOJHUKA OT €r0 JUIMHBI U
IUIOLIA/IA MTOTIEPEYHOT0 CEeUEHUSs

119 VY nenpbHOE CONPOTHURIICHHE BElIeCTBa. Penienue 3a1a4u

120 [TocnengoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHUE TPOBOIHUKOB

121 Pacuér pa3BerBn€éHHbBIX MekTpuueckux uernei. [pasuna Kupxroga

122 Pemenue 3anau

123 Pabota snekrpuaeckoro Toka. 3akoH Jxoyns —Jlenmna

124 Pemenue 3anau

195 MoIHOCTb 31EKTPUYECKOr0 TOKa. TernoBasi MOLTHOCTh, BbIJIEIsIEMast Ha
pesucrope

126 Pemenue 3a1au

127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA

128 3akon Oma 115 TOTHOH (3aMKHYTO# ) DJIEKTPHUYECKON TeTIH

129 Pemenue 3amau

130 MOIITHOCTh UCTOYHHKA TOKA

131 KopoTtkoe 3ambikanme

132 Konnencarop B Lienu nocTOSIHHOTO TOKa

133 Pemenue 3amau

134 Pemenue 3amau no reme "[1oCTOSIHHBIN 27€KTpUYECKUNA TOK"

135 Pemenue 3apau no reme "[1o0CTOSIHHBIN 37€KTPUYECKUNA TOK"

136 Pemenue 3amau no reme "[1oCTOSIHHBIN 37€KTpUYECKUNA TOK"

137 06(')'6H_[6HI/IG U cucTemMatu3anus 3HaHui 1o Teme "[10CTOsIHHBIN 3MeKTpruuecKuit
TOK

138 KontponsHas padora no teme "[1ocTOsIHHBIN 51eKTprYecKuil TOK"

139 DnexTpuyueckas MPOBOANMOCTh Pa3IMYHBIX BEIIECTB. DIEKTPUUECKUN TOK B
MeTtautax. CBEpXNpoOBOAUMOCTD

140 DneKTpUUeCKU TOK B pacTBOpaxX M paciiiaBax 3JeKTpoiauToB. 3akoHbl dapanes
JUTSL DIIEKTPOITH3a

141 DnexTpuuecKuii ToK B razax. [lmazma

142 DneKTpuuecKuil TOK B Bakyyme. BakyyMHbIie puGopbI

143 DIIEKTPUYECKHM TOK B OJTYIIPOBOAHUKAX

144 [TonynpoBoIHUKOBBIE TPUOOPHI
Pu3nuecKkuil NpakTUKyM 10 TeMme "M3mMepeHne CHIIbl TOKa U HalpsKEHUS B
I[EMU TTOCTOSTHHOT'O TOKA MPU TTOMOIIX aHAIOTOBBIX U ITU(PPOBIX

145 HM3MEPHUTENBHBIX MPUOOPOB" win "3HAKOMCTBO C MUGPOBOI JabopaTOpUei 1Mo
¢dusuke. [Ipumeps! n3mepeHus GU3NIECKUX BEIMYUH MPU TTOMOIIH
KOMIIBIOTEPHBIX TaTYUKOB"

146 ®u3nYecKuil MpakTUKyM 1o TeMme "M3yueHne HepaBHOMEPHOTO JBHKEHUS C

LIEJIbI0 ONIPEAEICHUS] MTHOBEHHON CKOPOCTH"




147

duznyeckuil npakTukyM 1o teme "M3mepeHue ycKkopeHust pu
MPSIMOJIMHEITHOM PAaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIOHHOM MIOCKOCTH" MK
"UccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

du3ndeckuil mpakTukyM 1o teme "Mi3MepeHune yCKOpeHusi CBOOOTHOTO
nageHus" win "M3yueHue nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAILHO"

149

®u3nyecKuil MpakTUKyM 1o Teme "M3ydueHnue IBr>KeHus Tella M0 OKPYKHOCTH C
MTOCTOSIHHOM 110 MOAYIIO CKOpocThio" miu "MccnenoBanue 3aBUCUMOCTH
nepuojia oopalieHusi KOHMYECKOro MasiTHUKA OT ero nmapameTpos"

150

151

®u3nYecKuil MpakTUKyM 110 TeMe "M3MepeHne paBHOAEHCTBYIOIIEH CUJTBI TPU
JBIKEHUH OpycKa 1o HakJIoHHOU tutockocTH" mim "TIpoBepka rumoTess! o
HE3aBHCUMOCTH BPEMEHHU JIBI)KEHHUS OpycKa MO HAaKJIOHHOM TIIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

duznyeckuil npakTukyM 1o teme "HMccienoBaHue 3aBUCUMOCTH CHIT
yIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT UX
nedopmaruu unu "M3ydeHue ABMKEHUST CUCTEMBI TEJl, CBA3aHHBIX HUTHIO,
MEePeKUHYTOM uepe3 NErkuit 6110K"

152

153

154

®dusnueckuil npakTukyM 1o teme "M3mepenne ko3 duiuerTa TpeHus mno
BeIMYMHE yriioBoro kodddumuenta 3apucumoctd Frp(N)" nimm "UccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTH C NePeMEHHBIM K03((HUIIMEHTOM
TpeHus" win "M3yueHue ABMKEHUA Ipy3a Ha Bally C TpeHHEM"

dusnyeckuil NpakTukyM 1o teme "MccinenoBanue yclioBUN paBHOBECUS
TBEPAOrO TeNa, UMEIOIIEro och BpaeHus" nin "KonctpynupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyroctu" uinu "M3yueHne ycToiunBOCTH
TBEPJIOrO TeJa, UMEIOUIEro II0Ma b Onops!"

duznyeckuil npakTukyM 1o teme "M3mMepeHune uMIrysbca Tesa no TOpMO3HOMY
nytu" nin "M3mMepeHne cUIlbl TATH, CKOPOCTH MOJIETH JIEKTPOMOOHMIIS U
MOIIHOCTH cuJjibl TArH" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa TeJla C
UMITyJIbCOM cuibl" uim "McecaenoBanue COXpaHeHusl UMITyJbca IPU YIIPYroM
B3auMoeicTBun" mwin "M3Mepenrne KHHETHYECKON SHEPTUH Tella 1o
TOPMO3HOMY IIyTH"

155

156

dusndeckuil NpakTUKyM 1o teme "M3ydeHne n30TepMUUYECKOTO0 Mpoliecca
(pexoMeH10BaHO HCTIONIb30BaHKe LudpoBoi tabopatopun)" win "M3yuenune
n3oxopHoro nporecca” win "M3ydenne uzobaproro nporecca” unu "[Iposepka
YpaBHEHUS COCTOAHUSA"

Pu3nyecKuil NpakTUKyM o TeMme "M3mepeHne yaenbHOU TeIoEMKOCTH Wil
"UccnenoBanue mpoiiecca ocTeiBaHus BeulecTsa' win "HccnenoBanue
agnabatHoro mporecca” uinu "V3ydenne B3auMOCBSI3U YHEPTUA
MEXMOJIEKYJISIPHOTO B3aUMOJCICTBUS U TEMIIepaTyphbl KUTIEHUS )KUIKOCTEN"

157

du3ndecKkuil NpakTUKyM 1o Teme "M3ydueHne 3aKOHOMEPHOCTEN HCIIapeHUs
xuakocten" i "M3Mepenne ynenpHON TEIUIOTHI IUIABJICHUS JIba" WIin
"H3yueHue cBOMCTB HachIIEHHBIX apoB" win "M3mepenne abcomoTHON
BJIAJKHOCTH BO3/lyXa M OIIEHKa MaccChl MapoB B nomenieHuu". smMepenne
Kod((HUIIMEeHTa TOBEPXHOCTHOTO HATSHKCHHUSI

158

dusnyueckuii MpakTUKyM 10 Teme "HabmroeHne npeBpaiieHust SHepruu
3apsKEHHOT0 KOHJIGHCATOPa B SHEPTHUIO U3JIYyYEHUs! CBETOANO A" HIIH
"N3y4yeHune npoTekaHus TOKa B LIETH, COJIEpKAIEH KOHAEHCATOP" WIH




"PacrnipenieneHrie pa3HOCTH TOTEHLMAIOB (HAPSKEHUs ) IpU
MOCJIEA0BATEIbHOM COSIMHEHUH KOHICHCAaTOPOB"

dusnueckuil npakTukyM no teme "MccnegoBaHue CMEIAaHHOTO COSTUHEHUS
pesucropoB win "M3MepeHne yieabHOro COnpoTUBIECHUSI TPOBOIHUKOB" MK

159 "UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSIKEHUS JUIsl JIAMITBI
HakaJuBaHus"
dusnyueckuii mpakTUKyM 110 Teme "HabmroaeHue a5ekTpoaun3a’ win
160 "N3mepenue 3apsiia 01HOBAJIEHTHOr0 MoHA" niK "MccienoBanue 3aBUCMMOCTH
CONPOTHUBJICHUS TEPMOPE3UCTOpa OT Temiieparypsl" uinu "CHsITHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU auoaa"
161 Fe3€pBHbeI ypok. O6001IeHre U CHCTEMAaTU3alUs 3HAHUN TI0 TEMe
Kunemartuka"
162 PesepBHblil ypok. O60011eHNE U ccTeMaTr3anus 3HaHui mo TeMe "J{nnamuka"
163 Pe3epBHbIi yp?K. O06001menne 1 cucreMaTu3anys 3HaHui no reme "CraTtuka
TBEPAOIo Tella
164 PesepBHbII ypoK. O606H'l'eHI/Ie U CUCTEMAaTH3alMsl 3HaHUH 110 TeMe ""3aKOHBI
COXPAHEHHUS B MEXaHUKE
165 PesepBHblIil ypok. O606meHI:1e u CI/ICT”eMaTI/ISaIlI/ISI 3HaHui 110 TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOM Teopuu
166 'I')eiiepBHBII‘;I ypok. O6o011eHre 1 cucTeMaTH3alus 3HaHU| TI0 TeMe
Tepmonunamuka. TernoBbie MauHbL"
167 '1‘)63CpBHI>II\/JI ypok. O0001IeHne U cUCTeMaTH3allvs 3HAaHUH TI0 TeMe
Arperatsble cocTosiHMsI BemecTBa. da3oBble nepexoas!”
168 'I')e3epBHBII7I ypok. O600111eHHe U cUcTeMaTU3alus 3HaHUH 0 TeMe
DnekTpuyeckoe nose"
169 '1‘)63CpBHI>II\/JI ypok. O0o011eHne ¥ cucTeMaTH3alus 3HaHU| 110 TeMe
IToCTOSIHHBIN 2IEKTPUUYECKUI TOK"
170 Pe3epBHblIitl ypok. O60011€HNE U crcTeMaTu3alus 3HaHui 1o teme "Toku B

pa3IuyYHBIX cpenax”




11 KUIIACC

Ne Hara
n/n Tewa ypoxa U3YYeHU s

1 B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB U IPOBOJIHUKOB C TOKOM.
MarunutHoe nojue. ['unoreza Ammnepa

2 Bexrop MarHuTHOM MHAYKIMU. [IpuHIMI Cyneprno3uIA MarHUTHBIX
nojei. JIMHuY MarHUTHOM MHIYKIIUU

3 MarauTtHoe 1nose npoBoAHMKA ¢ TOKOM. OmnbIT Dpcreaa

4 Cuiia AMriepa, e€ HarpaBJIeHHE U MOJTYJIb

S) Pemenue 3amau

6 [Tpumenenne 3akoHa AMrepa. DIEeKTPOU3MEPUTENbHBIE IPUOOPHI

v Cuna Jlopenua, e€ HanpaBJIeHUE U MOJTYJIb. [IBKeHUE 3apssKeHHOU
YaCTHUILIBI B OJHOPOTHOM MarHUTHOM TOJIE

8 Pewmenue 3amau

9 Pabota cunbl Jlopenna

10 Pemenue 3a1au

11 MaruauTtHoOe 1ose B BemecTBe. @eppoMarHeTuky, mapa- u TuaMarHeTHKH

12 OcHoBHBIE CBOHCTBa (heppomarHeTukoB. [Ipumenenue GpeppomMarHeTHKoB

13 Pemenue 3ana4 no teme "MaruuTtHoe nose"

14 Pemenue 3amau no reme "MaruutHoe nose"

15 SIBneHue rneKTpoMarHuTHOM MHAYKIKMH. [I0TOK BeKTOpa MarHUTHON
WHTYKITAH

16 O1C naayKIAN

17 3aKoH IeKTpOMarHuTHOM uHaykinu dapanes

18 Buxpesoe anekrpuueckoe none. Toku Pyko

19 O/1C uHAYKIMU B IBUKYUIUXCS TPOBOAHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenna

22 NunykruBHOCTh. KaTylika MHAYKTUBHOCTH B IIETH MTOCTOSIHHOTO TOKA

23 SBnenue camounaykiuu. 9J1C caMOMHAYKIIUN

24 DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemenue 3amau

26 O0o01IeHre ¥ CHCTeMaTH3alus 3HaHUH 110 TeMe "DIeKTpoJuHaMuKa"

27 KonTponbHas pabota no teme "IiaexkTpoauHamMuka'

28 Koneb6arenpnas cuctema. CBoOoaHbIE KOTeOanus. ['apMoHndeckue
KoseOaHus

29 Kunemarnyeckoe U AMHAMUYECKOE OMUCAHKE KOJIeOaTenbHBIX IBHKEHUI
DHepreTudeckoe onrcanue. BIBO JTMHAMUYECKOTO OMUCAHUS

30 rapMOHUYECKUX KOJIeOaHUH U3 UX SHEPTETUIECKOTO U KHHEMATHIECKOTO
OTHCAHUS

31 Ammuntyna u ¢aza konebanui

30 [Tepuonx u yactora konebanuit. [leprox MaabIx CBOOOTIHBIX KOJIeOaHUH

MAaTEMAaTHUYCCKOIro MassiTHHKaA. Hepno;[ CB060,Z[HBIX KoJIeOaHMt




IIPY>XHUHHOI'O MasiTHUKA

33 3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

34 ABTOKOJICOaHMS

35 Pemenue 3amgau

36 VpOK-KOH(bepe‘f{umI "MexaHn4ecKue KOJIeOaH!s B My3bIKaTbHBIX
WHCTPYMEHTaX

37 O06001IeHre 1 cucTeMaTh3anusd 3HaHuil o TeMe "MexaHuyecKue
KoncOanus"

38 OnexrpoMarauTHeie Kosebanus. KonebaTenbHbIN KOHTYD

39 ®opmyna Tomcona. CBsi3b aMILTUTY B 3apsijia KOHAEHCATOpa C
aMIUTUTYI0M CHJIBI TOKA B KOJI€0AaTeIbHOM KOHTYPE

40 3aKOH COXpaHEHUs SHEPTUU B UJI€ATTLHOM K0J1e0aTeTbHOM KOHTYpe

a1 3aryxarolue MIeKTPOMArHuTHBIC KoieOaHus. BeIHYXIeHHBIC
AJICKTPOMArHUTHBIE KOJICOAHMS

42 [TepemeHHbI TOK. Pe3ucTop v KOHIEHCATOP B IIEMH IEPEMEHHOTO TOKA

43 Karymika uHIyKTUBHOCTH B IIENTU MIEPEMEHHOTO TOKA

44 3akoH OMa ISl SJIEKTPUYECKOH IENH IEPEMEHHOT0 TOKa

45 Mo1HOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U ICUCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3onaHC B 25IeKTpHYECKON LIEeTIH

47 Pewenue 3amau

48 WneansHBIT TprC(I)OpMaTOp. [Ipou3BoCcTBO, Iepeavya u MoTpedIeHne
ANMEKTPUICCKOI SHEPTUU

49 DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE BJIGKTEOBHepFI/II/I. Kynbrypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TTOBCETHEBHOM JKU3HU

50 Pemenue 3amau

51 Pemenne 3amaq

52 O06001eHre U cucTeMaTU3alus 3HaHu| 10 TeMe "DIeKTpOMarHUTHbIE
Konebanusa"

53 MexaHuuyeckre BOJHBI. XapaKTepUCTUKA MEXaHUYECKUX BOJH

54 CpoiicTBa MEXaHMYECKHUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpa3Byk u ynpTpas3Byk. [llyMoBoe 3arpsizHeHUE OKpYsKaroIel cpeibl

57 Pemenne 3amaq

58 DeKTPOMAarHUTHBIE BOJHBL. M31ydeHue 2J1eKTpPOMarHUTHBIX BOJIH

59 DHeprus MeKTPOMArHUTHBIX BOJH. CBOMCTBA 3JICKTPOMArHUTHBIX BOJIH

60 [Ikana 3;eKTpOMarHUTHBIX BOJTH. [I[pUMEHEHHE IeKTPOMArHUTHBIX BOJTH
B TEXHHKE H OBITY

61 [TpuHIMIIBI paguOCBsI3U U TeNeBUACHUS. Pagronokanus.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAFOIIEH CPeIbI

62 KonTposbHas padota o Teme "KosebaHust 1 BOJHBI"

63 Caert. 3aKOH MPSIMOJTMHEHHOTO PacpOCTPaHEHHsI CBETa

64 Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHA MTPSMOIUHEHHOTO

pacnpocTpaHeHHUs CBeTa




65

OTtpaxenue ceta. [Lmockoe 3epkano. Chepuueckoe 3epkayio

[Ipenomiienre cBeta. AGCONIOTHBIN U OTHOCUTEIIBHBIN MTOKA3aTelb

66 npenomiienus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHblii yron
MOJTHOTO BHYTPEHHETO OTPaKCHHS

67 Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXKECHHUS U TIPETOMIICHUS
cBera

68 Xon nydeit B mpusme. Jlucnepeus cBera. CIIOXKHBIN cocTaB 0€10ro CBeTa.
IIBer

69 JIun3bl. DOKyCHOE PACCTOSIHUE U ONITUYECKAs CHJIA JTMH3BI

70 [TocTpoenne n300paKeHM B IMH3aX U UX CHCTEMaX. Y BETUYCHUE JTMH3BI

el Pemenue 3a1a4 Ha IOCTPOEHHUE N300PAKEHUI, [TOJIy4aEMBIX C [IOMOILBIO
JIMH3

72 I'na3 kak ontuyeckas cucreMma

73 Pemenue 3anau. [Ipenensl npuMEHMMOCTH F€OMETPUYECKON ONTUKH

74 CkopocTb cBeTa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus cera

76 WuTepdepennms ceera

77 KorepeHTHbIC HICTOUHUKH. Y CIIOBUS HAOIOICHUSI MAKCUMYMOB U
MHHHAMYMOB

78 Pewenue 3amau

79 [Ipumenenue unteppepeHun

80 Judpakmus cBeTa

81 Judpakimonnas peméTka. Y cioBre HaOII0ICHNUS TTIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TorepeuHocTh cBeTOBBIX BOJH. [lomspu3anms cBeTa

84 Pemenue 3amau

85 CBeToBBI€E SIBJICHUS B IPUPOJIE

86 O06o0u1ieHne 1 cucteMaTu3anys 3Hanui no reme "Ontuka”

87 KonTtponbHas pabora o Teme «OnTHKa»

88 I'paHMI1IBI MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH. 3aKOHBI
AIIEKTPOAMHAMUKH ¥ IMIPUHITUT OTHOCHTEIBHOCTH

89 [TocTynaTsl crieuatbHONW TEOPHHA OTHOCUTEILHOCTH
[TpoctpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeobpaszosanus JlopeHua.

90 Ycnosue npuanHHOCTH. OTHOCHTEBHOCTD OJTHOBPEMEHHOCTH.
3amMesieHHe BPEMEHHU M COKPALIICHNE ITTHHBI

91 DHeprust U UMITYJIbC PEISITUBUCTCKON YaCTHIIBI

92 CBs3b Macchbl € 3HEpruei 1 UMIYJIbCOM PEIATUBUCTCKON YaCTHIIBI.
OHeprus NoKos

93 PaBHOBECHOE TETIIOBOE M3ITydeHHE

94 3axoH cMmelnieHns Bunaa

95 I'mmore3za M. [Tnanka o kBaHTax. @OTOHBI

96 DHeprust 1 UMIYJIbC POTOHA

97 ®otorddext. OnpiTol A. I'. Cronerosa. 3akoHsl poTodddexra

98 VYpaBHenue DiinmreiHa i poroaddexra. "Kpacnas rpanuna”




dhoTodrddexra

99 JaBnenue cBera. Onwithl [1. H. JIeObenepa

100 BosHOBEIE CBOIICTBA YaCTHIL

101 Bounsl ne bporis. I[m/nja BOJIHEI Jie bpoiins u pasmepsr obnacTu
JIOKAJIU3ALMH IBHXKYIIENCS YaCTULIbI

102 KopmyckyisipHO-BOTHOBOM JTyaJu3m

103 Judpakius 3JeKTpOHOB Ha KPUCTAILIAX

104 Crnenuduka usmepenuii B Mukpomupe. COOTHOIIEHUS
HeonpeaenénHocrel I'elizenOepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacuéTHbIX 331249

107 KOHTpOJ‘IE)Ha}I pa603a o remam: "OcHoBbl CTO", "KopnyckyisipHo-
BOJIHOBOM JTyaJinu3M

108 OMBITHI 110 UCCIIEIOBAHUIO CTpOEHUs aToma. [imaneTapuast Mojien» aToma
Pezepdopna

109 [Tocrynatel bopa

110 Bunpl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJ10poJa

111 CrioHTaHHOE U BBIHY)KICHHOE U3IyYEHHE CBETA

112 Jlazep

113 Hyknonnas monens siipa ['eitsenOepra-MBanenko. 3apsi 1 MaccoBoe
yucino sapa. M3otonsl. PagnoakTHBHOCTh

114 3aKOH paanoaKkTUBHOTrO pacnaga. CBOMCTBA HOHU3UPYIOLIETO U3IIYyYEHHUSI.
Brusinue pagnoakTUBHOCTH Ha KUBbBIE OpraHu3Mbl. Jlo3umeTpust
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

115 Snepusie peakiun. SnepHsie peaktopsl. [[pobaemsl ypaBiasieMoro
TEPMOSIZICPHOTO CUHTE3a. DKOJOTUUECKHE ACTIEKTHI PA3BUTHS SIEPHOU
SHEPTeTUKU
Mertoapl perucTpauuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHUIL.

116 OyHAaMEHTAIbHBIE B3aUMOAECHCTBUS. baprOHBI, ME30HBI U JIENTOHBI.
[Ipeacrasnenue o CranaaptHoi Mmojaenu. KBapk-riatooHHas MOJEINb
aJpOHOB

117 ®dusuka 3a npenenamu CrangapTHol mojenu. TéMHas MaTepus U TEMHas
sHeprusi. EnuHcTBO (hr3mveckoit KapTHHBI MUpa

118 DTarbl pa3BUTHS ACTPOHOMHH. 3HAYECHUE aCTPOHOMUU

119 [TpuMeHUMOCTh 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TTPUPOIBI
KOCMHUYECKHX 00BEKTOB. MeTOIbl aCTPOHOMUYECKUX UCCIIEeTOBAHUI

120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIIbI, PAIUOTEIECKOIBI,
BHeaTMoc(epHast aCTpOHOMHUS

121 Bun 3Bé3mH0T0 HeOa. Co3Be3nus, IpKue 3BE3/IBI, INIAHETHI, UX BHIUMOE
JIBUYKEHUE

122 Conneunas cuctema. Comnnite. ConHeuHast akTUBHOCTE. IcTOUHHNK
sHeprun CoJiHIA U 3BE3N

123 3BE31bI, X OCHOBHL'I'e XapakTepucTuku. JlnarpamMmma "crekTpaibHbIi
KJIaCC — CBETUMOCTh

124 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH




125

126

Buytpennee crpoenue 38€31. COBpeMEHHBIE TTPECTABICHUS O
IIPOUCXOXACHNUHU U 3BoJtoluu CosiHIa U 3BE31. DTanbl KU3HU 3BE3]L
Muneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbIe ABIPHI B
Alpax raJlakTUK

127

Bcenennas. Pacpenne Beenennoit. 3akon Xa66:ma. Teopust bonbioro
B3pbIBa. PEIIMKTOBOE U3ITydCHUE

128

MacmrabHas cTpykrypa Beenennoit. Meraranaktuka

129

Hepeménnsie mpo6iieMbl aCTPOHOMUU

130

131

®u3nyecKkuil mpakTUKyM 110 TeMe "M cciieoBaHne MarHuTHOTO OISt
MOCTOSIHHBIX MarHuToB" uiu "MccnenoBanue CBONCTB
dheppomarnerukoB" win "HMccnenoBanue ASHCTBUS MOCTOSIHHOTO MarHUTa
Ha paMKy ¢ TOKOM"

®duznyeckuil npaktukym no teme "M3mepenue cuiibl AMiepa" uim
"N3yueHne 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA" UIIU
"OnpeneneHre MarHUTHON MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbI
Awmmnepa"

132

133

®dusnueckuil npakTukyM 1o Teme "VccienoBanue sBIeHUs
ANEKTpOMarHuTHOM HHAYKIMKU" win "OnpezeneHne HHAYKIUU BUXPEBOIO
MarHMTHOTO MO

dusnueckuil mpakTUkyM 1o teme "McciaenoBanue siBIeHUs
camouHaykiuu" win "COopKa MOJIeH 3JIEKTPOMarHUTHOTO TeHeparopa”

134

135

®dusnueckuil npakTukyM 1o Teme "M3MepeHue nepuoja cBOOOIHBIX
KOJ1€0aHUI HUTSIHOTO U MPYKUHHOTO MasiTHUKOB"

®dusznyeckuil npaktukym 1o teme "[Ipeobpa3oBanue sHEPruu B
IPYKUHHOM MasiTHUKE"

136

137

duznueckuil NpakTUKyM 1o Teme "McciaenoBaHue nepeMeHHOro ToKa
yepes MOCIIeI0BATEIbHO COeIMHEHHBIE KOHEHCATOP, KaTYILIKY U
pesuctop" unu "HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH
MIEPEeMEHHOT0 TOKa"

®duznyeckuil npakTukym 1o teme "M3ydyeHne napamMeTpoB 3ByKOBOH
BOJIHBI"

138

139

140

duzndeckuil npakTukym 1o teme "M3mepeHue nokasaresns IpeaoMIeHUs
crekya" win "[lomyueHne n3o0paxeHust B CUCTEME U3 IIOCKOT0 3epKajia
Y JIUH3BI"

®dusznyeckuil npakTukym no teme "HccnenoBaHue 3aBUCUMOCTU
(OKYCHOT'O PacCTOSHUS OT BelllecTBa (Ha MpUMeEpe KUJKUX JIUH3)" WK
"N3mepenue GOKyCHOTO pacCTOSIHUS pACCEUBAIOIIMX JIMH3"
Oduznyeckuil npakTukym no teme "Habmonenue nudpakuuu,
uHTEepEPEHIINH U TOJSIpU3aIK cBeTa"

141

dusnyeckuil NpakTukyM 1o teme "OnpeneiaeHre NMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o ¢poTorpadusM TPEKOB 3apsKEHHBIX YACTHI]
B MarHUTHOM 10J¢)"

142

M3MYECKU TIPaKTHKYM 1o TeMe "M3mepenune nocrosiHHoi [1nanka Ha
) " I1

ocHOBe uccienoBanus Goroaddexra" unu "MccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT HAMPsHKEHUS "

143

dusznyeckuil npaktukym 1o teme "VMccnenoBanue criekTpa
pa3peKEHHOT0 aTOMapHOI0 BOJIOPOAA U U3MEPEHHUE NTOCTOSHHOMN




PunGepra"

dusnyeckuil mpakTUKyM 10 Teme "VccaenoBanue pagnoakTUBHOTO (oHA

144 C UCTIONIb30BaHKuEM jo3umerpa" i "M3ydenue noriomienus oera-
YACTHUIl ATIOMUHHAEM"
@dusnueckuii npakTukym mno teme "Habmronenus 38€3qH0r0 Heba
HEBOOPYXEHHBIM TJIa30M C UCITOJIb30BAHUEM KOMITBIOTEPHBIX
145 MIPUIOKCHUH IS OTIPEIeIICHUS TIOJI0KEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC cO3Be31usi CEBEPHOTO MOIYIIAPHS U IPKUE
3BE3b1" wim "Habmronenus B Teneckon JIyHbI, TUIaHeT, TyMaHHOCTEH U
3BE3QHBIX CKOIJIEHUN"
O06o0menre u cucTeMaTu3amys 3HaHui. Posib GU3HKK 1 aCTPOHOMUU B
146 YKOHOMHYECKOM, TEXHOJOTMYECKOH, COIMANBHON U 3THYECKOM chepax
JeITEIbHOCTH YeJIOBEKA
147 O06001enue u cucTeMaTH3aluA 3HaHI:II71. Ponb u mecto pusuku u
aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU KapTHHE MUPA
O06o0mienne u cuctemMaru3amys 3HaHui. Ponb ¢pu3ndeckoit Teopun B
148 (hopMHUPOBAHKH MPECTABICHUN 0 PU3NYECKONW KapTUHE MHPA, MECTO
(U3HYECKOI KapTUHBI MHpPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOE
149 O0600111eH1E U cucTeMaTu3ausg 3Hanuii no reme "Kunemaruka"
150 O0001menne u cucreMaru3anys 3HaHui 1o teMe "Kunemarnka"
151 O06o001IeHre U cucTeMaTh3alys 3HaHui 1mo Teme "J{unamuka"
152 O60§HICHI/I€ Y cucTeMaTtu3alus 3Hanui o teme "CtaTuka TBep0Tro
Tena
153 O606H1€HI'/'IG U CHUCTEMAaTH3allls 3HaHUN 10 TeMe "3aKOHBI COXPAHEHUS B
MEXaHHUKE
154 O60061eHne u CHCTeMe'l'Tmaum 3HaHUU 110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKON Teopuu
155 O06o0061eHre U cucTeMaTu3alus 3HaHui o Teme "TepMoarnHaMuKa.
TennoBrie MaIuHb"
156 O06o0061IeHre U cucTeMaTu3als 3HaHu| 1o TeMe "ATperaTHble COCTOSHHUS
BemiecTBa. MazoBbie Mepexobl"
157 O06001IeHre 1 cucTeMaTU3aIus 3HaHUi 1Mo TeMe "DIeKTpruieckoe moje"
158 O0600mmenue I/IVCI/ICT?'MaTI/ISaIII/Iﬂ 3Hanuii mo teMe "IlocTOSHHBIN
ANEKTPUYECKUI TOK
159 O606I.L[UCHI/IC Y CHUCTeMaTH3alus 3HaHui 1o TeMe "TOKM B pa3IMyHBIX
cpenax
160 O0o001IeHrEe U CHCTEMATH3AMs 3HaHUH 110 TeMe "MaruutHoe moJje"
161 O606meHFe Y CUCTEMaTH3aIMsl 3HaHUH 10 TeMe "DIeKTPOMarHuTHas
WHTYKITHS
162 O0o001IeHye ¥ cucTeMaTH3anys 3HaHUH 1o TeMe "MexaHndeckue
Konebanusa"
163 O06o0061IeHre U cucTeMaTu3alis 3HaHu| 10 TeMe "DIeKTPOMarHUTHBIE
Koneoanus"
164 O0o001IeHye ¥ cucTeMaTH3anys 3HaHUH 110 TeMe "MexaHudecKkue

3J€KTPOMAarHUTHHIE BOJIHBI"
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O06001IeHre 1 cucreMarn3anud 3Haguii mo reme "Onruka"

166 = O0o00wmenue u cucremarn3anus 35anuii mo reme "Ocuossl CTO"

167 0606meljne u CI/ICT'?MaTI/ISaLII/ISI 3HaHui 1o reMe "KopnyckynsipHo-
BOJTHOBOM JTyaJTh3M

168  O06o00meHue 1 cucreMarn3anus 3Hanuii mo reme "dusznka aroma"”

169 O06001IeHNEe 1 CI/ICTeMaTI/'I'BaLII/IH 3HaHUU 1Mo TeMe "Pu3rKa aTOMHOTIO sApa
Y DJIEMEHTAPHBIX YaCTHUIL

170 O0o001IeHrEe U CHCTEMATH3alUs 3HAHUH 110 TeMe ""DIIeMEHThI

actpodu3uku"
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