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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTebHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpamMMbl BocniuTanus W KoHnenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOTrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIICAOBATEILHOCT M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMera ¢ y4€ToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOTO
nporecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusmuke gaér
IpPEICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIel cTparernu OoO0y4yeHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyuaromuxcs cpeAcTBaMu yueoHoro npeaMera «Pu3nka» Ha yriryoJEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJIIET PEajM30BaTh 3aJaud
npodecCHOHAIBbHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHME YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNPOoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo Qusmuke Ompenensrorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00THYecKOd OCHOBOM ISl pa3paOOTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yJibTaTaM O0yYaroIluXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEJHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma no ¢pusmKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma 1o ¢u3nke HMMeeT NPUMEPHBIH XapakTep U MOXKET ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [Tl COCTABIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpamMa 1O (u3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJu3alUd PA3IMYHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJIEHHOM YpOBHE IPH YCIOBUU COXpaHEHMsI 00s3aTeabHOU
YacTH COJIEPKaHUS Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BICTYIIAsl B KAYeCTBE yUeOHOro
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesuyio XapakTep M OypHOEe pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HaAy4YHbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.



B ocHOBYy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hel marepuan Kypca (pusuku oObenIuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (JOpMUpPOBAHHME IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBS3HM Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHSA
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3YyYEHHBIX TeOpuil 1 3aKoHOB. [Ipu 3TOM paccMarpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUN
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHUEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxoa. s pusnku peanuzanus 3TUX NPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpomecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YYEHUYECKUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaisa, JlaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa TOHUMAETCsl CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOIIAaroBO MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHUKAMU 00pa30BaTEIbHOIO Ipoliecca UCXOAS U3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TNpPsSIMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJIeNbI0, MO3BOJISAIONINE TPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpOTEeKaHUs (PU3UUECKUX SIBJICHUH U MPOLIECCOB B OKpYKaIOLIeH >kKU3HM, TpeOyrouue BbIOopa
(bu3nUecKkoil Moienu Ui CUTyallluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHHs JTOJDKEH HM3y4aThCs B YCIOBUSAX TMPEIMETHOTO KaOuHeTa. B kabunere
(GU3UKU TOJDKHO OBITh HEOOXOAUMOE JIA00OPATOPHOE 00OPYIOBAHUE JUTSI BBITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3HMKe YYeHHYECKHUX OIBITOB, Ja0OpaTOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMmoHCcTpanmoHHOEe 000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECICUMBACT IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3MKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBacTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUICKTHI JIAOOpaTOPHOTO OOOpYIOBaHUS OJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUST 00YUAIOIIUXCSI K HAYYHOMY U3YYCHHUIO MTPUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3y/ibTaTa HM3y4CHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTiokeHne STHX Iesel o0ecTieYrBaeTcsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
n3y4deHus Kypca (U3UKHA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (QU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMEpoBaHUE YMEHUI PUMEHAITHh TEOPETHUECKNE 3HAHUS JJIs1 OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HHU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3a1ad, TOAPA3yMEBAIOIINX CAMOCTOSATEILHOE CO3/1aHue (U3MYECKOH MOJENH, aJeKBaTHOM
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITETFHOTO ITUTAHUPOBAHUS W TPOBEACHUS (HU3NIECKHUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEpEca K chepam npodhecCHOHATTLHON ACSITEIHPHOCTH, CBSI3aHHOM C (PU3HKOIA.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero oOpa3oBaHUS BBIOMpPAETCS
00yYaromuMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHMS 10 CIEIUAIBHOCTSAM (U3UKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme 1o (pu3mKe nepeueHb JJaO0OpaTOPHBIX U MPAKTUIECKUX pabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHslid METOA MO3HAHHUS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

Crioco6b1 n3mMepeHus (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IM(POBBIE U3MEPUTEIILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (GpuU3NUeCKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, HJIcaIbHAsl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢u3uku B (OpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IMOMOILU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil Jaboparopueit nmo ¢usuke. [Ipumepsl n3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JTaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
oTCY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Pannyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUU Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE N paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHHU U UX IPaPUKHU.

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

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTeprUaaIbHOW TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTCHIIMATLHOE) U TIOTHOE YCKOPEHUE MaTePUAIbLHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIMAOMETP, JABHKEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTePUCTUK JIBHXKCHHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHH C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teja, OpOIIEHHOTO MOJ] YITIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN IBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuit skcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yCcKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHJ0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBUXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBbHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTBIO Tela.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH Hprotona. MHepuuanbhbie cucteMbl oTcuéTa. [IpuHINUI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUETA (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Kemepa. IlepBas kocMHuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS W CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHuuecKkrne YCTPOHCTBA W TEXHOJIOIMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tea B MHEPIUATBHBIX M HEMHEPIHATBHBIX CUCTEMAX OTCUYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHME PABHOICHCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJa
Ha €ro YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOICHCTBUS TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHMUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa [0 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS OpycKa IO HaKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

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

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

HccnenoBanue JBWXKEHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIUEHTOM TPEHHUS.

W3ydeHue ABUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cumpl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3NuYHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTENIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpyrpoBaHue KpOHIITEHHOB U pacdy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cHIIbI M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAJIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

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

[ToreHnnanpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. IloreHnumanbHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
napa (BHyTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm [ UACANbHOM JKHUJIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHue yCTPOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAKET, BOJOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3MepeHre MOIHOCTH CHJIBL.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHUN PAOOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAJBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepenre KNHETUYECKON SHEPTUH TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUy NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPH IBUKEHUH TeJa [0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI BeiecTBa. MoJIen CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TeI U OOBICHEHHE CBOWCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

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

Mopens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpHUH: YacTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(wkanma temneparyp KeneBuna). 3axon JlanmpToHa. M3ompomecchl B uaealibHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHe U30MPOIECCOB: N30TEPMA,
u30xo0pa, nzobdapa.

CBs3p MEXIy [aBIEHHUEM U CpPEAHEM KHHETUYECKOW DSHEpPruel MOCTYyNaTeNbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3bp  aOCONIIOTHOW  TeMIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  cpenHei
KMHETUYECKOW DHEPrueH MOCTYNATENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuuyeckue YCTpOIICTBA W TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL BELLECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peajbHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTAaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOW BOJOM.

W3yueHne W30TEPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue nu30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTEMBl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHHs BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uAcalbBHOrO ra3a B TEPMOJAMHAMHUKE — CHCTEMA YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue i
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKe. Beruncienne paboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBbiii 3ak0H TepMoauHaAMHUKU. BHyTpenHsist sHeprusi. KonuuecTtBo TermioTel U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKHM [UIi PaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoiil 3aKk0H TepMOAMHAMMKHU [JI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO II€peaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. Ilukn Kapho.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUsI TEIUIOBBIX JBUTarened. TernoBoe 3arps3HeHue
OKPY’KaroIleH Cpebl.

TexHu4eckue ycTpoCcTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHIUIMOHED,
TU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TapoBas TypOWHA, NONYyYEHUE CBEPXHUKHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIJIOBOI'O HAcoca,
yTUIU3alKsga OMOOPraHN4eCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl pu auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHEHME YJENbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KommbrorepHbie MOIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCThIBAaHUS BEIIECTRA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTrUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSL U TeMIIEpaTypbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu kumeHue. YaenpHas TeIIOTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Tapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenune u cxarue. Cnsur. Moayne Onra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWUN YaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue sHEprun B (Pa3oBBIX MEepeXoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTskeHUs. Kanwisapaeie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTHYECKHME TMPOLECCH: KUAKUE KPUCTAJUIBL,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CwmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3yueHune 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHOU TEeIUIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIlii Pe3NHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUYECKUMA
3aps]. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

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

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHnocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OJHOPOIHOE IEKTPUUECKOE T10JIE.

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3ULIUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo oObéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHNN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MANeKTpUUYeCcKas IPOHUIIAEMOCTh BEIIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTOopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHne 3apsyKeHHON YacTHIIBI B OJHOPOAHOM 3JIEKTPUYECKOM TOJIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3apsSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

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

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

HabGnronenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPa B SHEPIHUI0 M3ITYUYECHHS
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LENHU, COAEpPHKAIICH KOHAEHCATOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHukm Toka.
Hampsoxkenne U u 31C é&.

3akoH OMa JJid y4acTKa LEMH.

DJIEKTPUUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIONIATU IONEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapajlIebHOE, CMEIIAHHOE COEAMHEHUE TMPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOoONIHOCTD IEKTPUUYECKOTO TOKA. TerioBast MOITHOCTh, BbIIEIsIEMast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHHME HMCTOYHHMKA TOKa. 3akoH Owma g MOJHOU
(3aMKHYTOM) 27eKTpUUecKoi nemu. MolHoCcTh HCTOYHNKA Toka. KOopoTkoe 3aMbIKaHHe.

KoHneHncaTop B 1enu moCcTOSTHHOTO TOKa.

TexHu4yecKkne yCTPOMCTBA W TEXHOJIOTHUYECKHE TIPOLIECCHl: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FINEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKCHUSI Ui PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHHS TIPU  TOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHET0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXY MOJIIOCAMU UCTOYHUKA TOKA OT CHJIbI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKasi MNPOBOAMMOCTb pA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXImpoBOAUMOCTb.

DneKkTpuuecKkuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B JIEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALUS. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pa3psl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpPONMCTBA U INPAKTHUUECKOE IPUMEHEHHUE: Ta30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TPyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa apanes.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJIJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHust (U3NUECKUX BEJIHMYHH C UCMOIb30BaHUEM aHAJIOTOBBIX U I (POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUH, WCCIECNOBAaHUM 3aBUCUMOCTEH  (HDU3UIECKUX
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THMOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nUecKkas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHelHas QyHkusa, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HMX MPOEKIUMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA IS BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTHH, MTOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaloB, TEINIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

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

Texnonozusa: nipeoOpa3oBaHUe JBUKEHHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIHMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH), UCTIOJH30BAaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBON XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMIIBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMmosieiicTBue MOCTOSHHBIX MarHUTOB M TNPOBOJHUKOB C TOKOM. MarHuTHoe IoJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHIYKIIHAH.

MarHuTHOe 10Jje NMPOBOJHUKA C TOKOM (TIPSMOTrO MPOBOJHUKA, KAaTYIIKH M KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MarunuTHOe nose B Bemiectse. PeppoMarHeTUKy, napa- U AMaMarHeTHKH.



TexHHYECKHME yCTPOMCTBA M TEXHOJIOTMUYECKHE IPOLIECCHI: NPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTApPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKUMM MarHUTHOIO IIOJIA IIOJIOCOBOTO M IOJKOBOOOPAa3HOIO
IIOCTOSIHHBIX MarHuTOB.

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

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

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

[TpuHIMN AeicTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO NOJISL TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTOopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOJAHMKE, IBUKYILEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. 9JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

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

Hemoncmpayuu.

Habmonenune siBIeHMs 3J€KTPOMarHUTHON UHTYKIIUH.

Uccnenoanue 3aBucumoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (METHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHHS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne MHAYKIIMA BUXPEBOIO MarHUTHOT'O TOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNH AIEKTPOMArHUTHOTO T€HEPATOpa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpaHEHHUS  MEXaHWYEeCKOW  »Hepruu). BriBojg
JTUHAMHYECKOTO OMHCAHUS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KHMHEMAaTUYECKOTO OTHCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

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

[TousTe o 3aryxaroummx KojeOaHusx. BoiHyxneHHble KoneOanusi. PesonHaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH I€pHOJia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOAHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHW Tpy3a HAa MAaCCUBHOW IMpPYXKHHE C LeNbi0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHECHHsI SHEPTUHU NIPU KOJIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMO/IBECE.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/ bl 3aTyXarOMINX KOIeOaHuH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdja KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaromuye DSJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE DJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIll TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3TUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

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

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBoO, mepeaada U MOTpeOieHHE IIIEKTPUIECKOU
SHEPTUH.



OKOJIOTUYECKME PHUCKU IIPU IMPOU3BOJACTBE DJIEKTPOdHEpruu. KynbTypa MCHOIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

VY CTpoCcTBO M NPUHIIMIT ACUCTBHS TpaHchopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzydenne tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCJeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U JJIMHA BOJNHBI. CBONCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIy4EHHUS JJIEKTPOMArHUTHBIX BOJH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLns,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHMS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHnueckue ycTpocTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-neusb, ynbTpa3BykoBas
JUArHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepepeHunn 1 1udpakiing MEXaHMUECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa M €ro NpUMEHEHHE.

Habmionenue cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pakeHUN B IJIOCKOM
3epkane. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjiesna
JIBYX ONTUYECKUX CPE.

Xon myueit B mpusme. ucnepeust ceera. CliokHBIN cocTaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

Cobupatonue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKAasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO ITOKa3aTeNs IPEIOMIICHHS.

®opMmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y O] TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTpPEe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas omnrtuka. WHtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuyeckiX MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpaxiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHHuecKkne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOII,
dboroanmapaT, MHUKpPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeloMIIEHUS CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBOA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB YepPe3 IJIOCKONAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne NOISPOUIOB I U3YUCHHSI MEXaHUYECKUX HAMPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomoit, nPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

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

N3mepenune GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tony4yenue n300paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepEpEHINH Ja3epHOTO U3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLlbl IPUMEHUMOCTH KJIacCUUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNJeHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKOM YaCTUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIHYTHUKOBBIE NMPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHnueckuil SKCIIepUMEHT, Ja0opaTOpHbIe pabOThl, MPAKTUKYM.

OmnpeneneHne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUll (10 gororpausmM TpeKkoB
3apsHKEHHBIX YaCTHIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBOe wu3NMydeHHE (M3IydeHUE aOCONMIOTHO YEpPHOro Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DHUHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocth). OnbiTh I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvaa BosnHbl ge bpoing u pa3mepsl
obnacTu  JOKANM3alMKM  JBWKYIIEHCS  dYacTuipl. KOpmycKynsipHO-BOTHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAsi OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [itaneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenune u moriomeHne (OTOHOB IMPH TEPEXOJe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuecKkne YCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Onpezenenne JIMHBI BOJHBI JIJA3EPHOTO U3IYYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas moxens sanpa [eiizenbepra—Banenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4EeHHeE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NydeHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbIN
¢don uznydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol siapa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPABISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. JKOJOIMYECKHE aCMEKThl PAa3BUTHUS  AJIEPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3auMOJEHCTBUA. baprnoHbl, Me30HBI U JeNTOHBI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TéMHas MaTepus U TEMHas DHEPTHSL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIBb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHoe ©W  MHpPOBO33PEHUECKOE  3HAUCHHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metoapl acTpOHOMHUYECKHX HcciieqoBaHU. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHasi acCTpPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IIIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1b, KX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIaBHOM OCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs
3BE3]] [JIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMH COJIHLIA U 3BE31. DTallbl )KU3HU 3BE3L.

Muneunsiii [lyts — Hama [Manaktuka. [Tonoxxenue n neuxxenune Connua B ['aaktuke. Tumbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaOnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHUsI HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CeBEpHOTO MOIyLIapus U ipKue 3BE3/1bI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeduyuH. OleHKa TpaHUI
IIOTPELITHOCTEMN.

[IpoBeneHne KOCBEHHBIX M3MEpPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, Ja00OpaTOPHBIE padOThI, TPAKTUKYM).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  CoJIEpKaHWs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIleUaNbHON TEOpPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usukay, «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE ONHCATEIbHOM, CHCTEeMaTU3UPYIOILEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYyHKIMIA (pr3nuecKor TEOpHH, poib GU3UIECKON TeOpruu
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue GyHKIMH: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEeMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100Us TPEYrOIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U o0bEMa Ted.

buonozua: snektpuueckue SBICHHUS B KUBOM MNpupoje, KoyieOaTelbHbIe IBHKEHUS B
JKUBOW  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHArHOCTHKA B
MEAHIIMHE, ONITUYECKUE SBJICHUSI B )KUBOU MPUPOJIE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusn: npuMeHEeHNE MOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAs TIedb, JIMHHWH 3JIEKTpoIiepenad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaTIuONPUEMHUK, TEJIEBU30p, aHTeHHa, TeinedoHn, CBU-neus,
yIbTPa3ByKOBash IMArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHevHas Oarapesi, CIyTHUKOBbIE MPUEMHUKH, SIEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOEHUsI yueOHOro npeamMera «Pu3nka» J10JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilckoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPa)IAHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

e CrNocOOHOCTh OLIEHHMBAaTh CUTyallUI0 W TPUHUMATb OCO3HAHHBIE  pElIeHUS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBbI U ILIEHHOCTH, B TOM 4HCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETMYECKOE OTHOLIEHHME K MHpPY, BKJIHOYAas OJCTETUKY HAy4yHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepamM NpoPecCHOHATbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® [UJIJAHUPOBAaHUE M OCYLIECTBIICHUE ACUCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHMS
1LieJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LENU JeSATEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHUBOpPEYHsS B paccMaTpUBaeMbIX (PU3MUECKHX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHWs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH MOCIEACTBUHN AESATEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciienoBarejbcKue e CTBHUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUSIMHU U METOJaMH (Pr3UIecKOn
HayKH;

BJIQJICTh HABBIKAMH Y4EOHO-UCCIICOBATEIILCKOM W TMPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB pEHICHUS 33a7a4 (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO pPa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJIETh BUJIAMU JIEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAlNH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUsIX, B TOM YHCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
rUnore3y € pelIeHus, HaxXxOJUTh apryMEHTBl JUIsl JIOKA3aTelbCTBA CBOUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTH U POPMYIMPOBATH COOCTBEHHBIE 33/]a4i B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a1a4u, JOITYCKAMNE aJIbTCPHATUBHBIC PCIIICHU .

PatGora ¢ undopmanmeii:

BJQJICTh HABBIKAMHU TONy4YeHHs HHpoOpManuu (HU3HUECKOTO COJCP)KAHHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBJISATh IIOWCK, aHAJIu3,
CUCTEMATH3allMI0 M HWHTEPIpETaluilo HHOOPMALMKM pPa3jIMYHbIX BHIOB H (GopM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIONIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEIICEHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHMU3AIMOHHBIX 33734 C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusl, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (M3MUYECKOTO COJCpKAaHUS B pa3iuYHbIX (opmarax ¢ yd4eTom
Ha3HAYCHUS WHPOPMALMU U IEICBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaAllMi U CMAT4aTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh €M COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIAMHHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH YYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KadyeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYaLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (hOPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITEIIbHO COCTABJISITh TUIAH PEMICHHs pACYETHBIX M KAYECTBEHHBIX 3aJ/1ay, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YUETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHHUS COBEpPILIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI JPYTUX IIPH aHAJIU3€E PE3yIbTaTOB JACIATCIbHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOIpaMMBbI I10 (1)I/I3I/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJCTH HAMpaBIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh  3a CBOE IIOBEJCHHE, CHOCOOHOCTH  QJaNTHPOBAThCi K
SMOIMOHAIBHBIM U3MEHEHHUSM H IPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHUIO LIEIU U YCIEXY,
OINITUMHU3M, MHUIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
SMIIATHH, BKIIOYAIOIIEH COCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBHBIX HABBIKOB, BKJIOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIOABMH, 3200 THTHCS, TIPOSIBIISATS HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLMAIIBHOW M ATUYECKOH cepax NesTeIbHOCTH YeIOBEKa, POJib U MEeCTO (PM3HUKH B
COBPEMEHHOM Hay4YHOH KapTHHE MUpa, 3HaYCHHE OIUCaTeNbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHHWKH, MOJEKYISIPHOW (PU3MKH M TEPMOIWHAMHKH, POJIb (pr3muecKon
TeopHuH B (HOPMUPOBAHHUHN TIPEACTABICHNN O GU3NIECKON KapTHHE MHPA;

pa3nuyath yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECCOB
(sIBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOYKa, PaBHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarus, abCOMIOTHO YNpyroe U abCONMIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCTH



ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsid, OHOPOIAHOE IEKTPUUYECKOE IOJIE;

pa3nuyath ycioBHsS (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOHIMI XapakTep (YHIAMEHTATBHBIX 3aKOHOB H OTPAaHHYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TPOIECCHl M SIBICHHUSA, HUCIOIb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (POpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUSA, MPeoOpa3oBaHUs
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKON DSHEpPruu, YCJIOBHS paBHOBeCHs TBEPAOTO Tena), MpU ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuies,, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHl U SIBJICHUS, UCIIOIB3Yys OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3UKM U TEPMOJAMHAMUKH (CBA3B
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpEeAHEH
KMHETUYECKOM JHEeprued TEeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJI M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHECHMS
SHEPTUM B TEIUIOBBIX TIPOIECCax), MpPU OSTOM UCIOJB30BAaTh MAaTEMaTUYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHnpeneeBa—
Knaneiipona;

aQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJNb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS dJIEKTPHUUECKOT0 3apsija,
3akoH  KynoHa, TNOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYMEPIIO3UINHN DJICKTPUUYECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKHM BaXKHbIE COOTHOIICHMS: 3aKOHbI Oma A
y4acTKa LEenu U JAJI1 3aMKHYTOH 3JIEKTpUUecKou 1enu, 3akoH Jxoyns—JIenua, npasumia
Kupxroda, 3akonsr dapajes s 371€KTposin3a);

OTNUCHIBaTh (DU3NYECKUE MPOIECCHl U SBICHUS, UCTIOIb3YysS BEIUYUHBI: MEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JAa U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAJIbHAs JHEPrus, KWHETHUYeCKas HSHEprus, MeXaHudeckas dSHeprus, paborta
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSHKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEPrHsl YHpyro aeGopManuu TNPYKHHBI, KOJIMYECTBO TEIUIOTHI, aOCOJOTHAs
TeMIiepaTypa Tena, padoTa B TEPMOJAWHAMHUKE, BHYTPEHHSSI DHEPTUS HIACATHHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
AJIEKTPUYECKOT0 TOJISl, HANPSHKEHHOCTh MOJIS TOYEYHOTO 3apsiia WM 3apsKEHHOTO
miapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJAa TOKA, HAIpsSKEHUE, MOIIHOCTh TOKa,
ANEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJIEHUE ydacTKa LENu C



MOCJIEIOBATEIbHBIM M MApaJuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOTO I0JI1 KOHJIEHCATOPA,

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUN: MEXaHHUYECKOE
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, ucrnapenue, KUIIEHUE U KOHICHCAIus, TIaBlICHUE
M KpUCTAUIM3alMs, HANPaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
SKBUIIOTCHIIMAIIBHOCTD [TIOBEPXHOCTHU 3aPSKEHHOIO ITPOBOIHUKA,;

NPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMYUHBI OT IPYTroM C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

NPOBOJIUTH KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYMH, NPU STOM BBIOUpPATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  ASKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  aHaJIM3UpOBATh
MOJIyYEHHBIE PE3YJbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAI0KEHHOU TUIIOTE3bI;
coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIEPUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JAOOPATOPHOTO
000pyI0BaHNS;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: Ha OCHOBAaHMM aHaJIHM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hH3HYECKOM
MOJIENIM, OTBEYalomeld TpeOOBaHUAM 3aJaud, TNPUMEHSTH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTYyJaTrhl (PU3MYECKUX TEOPHM TMpH  HUCHOJIb30BAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH pACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBaTh peE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pemeHus ¢ y4€TOM NOJy4EHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyromue MpUMEHeHHs 3HaHUH U3 Pa3HBIX pa3/ieioB
Kypca (M3MKH, a TaKKe MHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PACCYKICHHM C OIOpod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpAa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (PU3MYECKMMM MpolleccaMu, C TO3MIHM
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 panMoHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;

MPUMEHSATH Pa3JInYHbIE CIOCOOBI paboThl ¢ HHPOPMAIHEH (HU3UIECKOTO COAEPKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH  JUIsI  TIOHMCKa,
nepepabOTKM M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HHGOPMAIMH, TOJYUYCHHOH M3 Pa3IUUHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
HCTOYHUKA HHPOPMALIUHY;

OPOSIBJIATH OPraHU3allMOHHbIE M II03HABATENIbHBIE YMEHHS CAMOCTOSTEILHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTth B TpyIIE C WCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX POJICH, IJIaHUPOBATh
paboTy Tpymnmbl, pAIHOHATIBHO pACIpENeNATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B PELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE MOTHBAaIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3ylbTaThl Ha YriyOIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax IesTeIbHOCTH YeNOBEKa, POJb U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOM AESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHMYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIOIICH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uku, ponb QU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHUpPa B OOLIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pasnnyarth yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(ABNIEHMI): ONHOPOJHOE AJIEKTPUUECKOE U  OJHOPOJHOE MArHUTHOE OIS,
rapMOHHYECKHE KOJIeOaHMs, MAaTEMaTHYEeCKUH MasTHHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TaPMOHUYECKHE BOJIHBI, UJCAIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJI€EJIeN aTOMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOU MOJICIIH CBETA,

pasnnyath YCJIOBUS (TpaHHIbI, O00NAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIIOJIO)KCHMSI W 3aKOHBI DJIEKTPOAUHAMUKM U  CIELUAIBHONM TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/C
CaMOMHAYKIUU B DJJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTbIO M3MEHEHHUs CHIIbI
TOKa, MOCTYJaThl CIIEIMAIbHON TEOPUU OTHOCUTEILHOCTH DWHIITEHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHA a1 HoTOdPdeKTa, MepBbId U BTOPOH
MoCTynaTel bopa, MpUHIMI COOTHOIICHHs HeompeneneHHocTei I 'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsiJJ0BOTO U MAaCCOBOTO YMCE M SHEPIHH B SJIEPHBIX PEAKIMAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIOIb3YS BEIMYMHBI: HANPSKEHHOCTh
JJEKTPUYECKOTO  MOJIA,  TMOTEHIHal  3JEKTPOCTATUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAs CHJIA CAMOUHIYKIIHH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUN UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYECKUX SIBJICHUN: DIICKTPOMArHUTHAsS
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIUsS BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxeHue, (hoTodnekrpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaapl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeNIeATh HaIpaBJICHUE WHAYKIIMM MArHUTHOTO IOJISi MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHiia;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXTaJaKTUYCCKOW Cpele; JBIMKCHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOANUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUIA, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3MYECKHMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHuM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEIMYMH, MPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHUBAaTh aOCOJIOTHBIE W OTHOCUTEIhHBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTANbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATYyCE MPEAIOKEHHOU TUTIOTE3HI;
OTNHUCHIBATh METO/IbI TIOJIYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

cobOmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCIEAOBAaHHN B pamMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1aOOPaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM AaHalIM3a YCIOBHs BBIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIie TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUW TMPH HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIomre MpUMEHEHUs 3HAaHUI 13 Pa3HbIX Pa3/IeyioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



Hay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO LIEMOYKY PAcCCyXJIEHHHl Cc omopod Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIIECCOB;
IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 pantoHaIbHOM
[IPUPOJIONOIb30BAHUH, A TAKXKE Pa3yMHOM MCIOJIb30BaHUMU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IMuyHble CIIOCO0BI PabOThl ¢ HHpOopManUel (U3NIECKOT0 COAEepPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOIHH, MpuU  3TOM
UCIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM Ul  IIOUCKA,
nepepadOTKM H TPEAbSABICHHUA YYEOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIuH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3InYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPraHM3aLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Y4eOHO-
HCCJIEI0BATEIBCKUX pPadoT;

paboTaTh B IpyIIe C WCHOJIHEHUEM pa3IMYHbIX COLHUAIBHBIX POJeH, MJIaHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PpACHPENEsATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIeKBAaTHO OLIEHUBATh BKJIA/l KaXJOI0 U3 YYaCTHUKOB I'PYIIILI B pelIeHUE
paccMaTpuBaeMoi poOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oynymed npodecCHOHATbHOM — JESTENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThbI
pecypcsl
Pasgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 4
Htoro no paznemny 4
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 18 1 1
2.2 Junamuka 22 1 3
2.3 Craruka TBEpAOIO TENa 9 1 1
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 14 1 1
Hroro mo pazueny 63
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 16
3.2 Tepmoaunamuka. TennoBble MalIMHbI 15
33 ArperaTtHble cocTosiHUS BenecTBa. DazoBbie 13 1
nepexoabl
Hroro no pazneny 44
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE 10JIE 21
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 21 1




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 48
Paznea 5. PU3UNUYECKHAN MPAKTUKYM
51 | duznUecKuil IPaKTUKYM 5 5
Hroro no pazgeny )
PesepBHOE Bpems 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 12




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMenoBaHue pa3aesioB H TeM mudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (unbp )
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MaruunTtHoe nose 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoueOaHus 10
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15
23 MexaHnueckue U eKTPOMarHUTHHIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro mo pazueny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Wroro no pazueny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 OuznyecKkuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' JESTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
®uszuka — pyHaaMeHTaIbHas HayKa O
1 npupojae. HayuHsiii MeTo1 mo3HAHUS U 1
METO/IbI HCCieI0BaHus (PU3MUECKUX SIBICHUN
2 dusnyuecKre BeTUIUHbBI 1
duznyeckas reopust. Puznyeckas KapTHHA
3 Mupa 1
AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH
4 u3MepeHuil pusndeckux BenuuuH. [lopsaok 1
00pabOTKHU Pe3yJbTaTOB U3MEPEHHI
OcHOBHbIE NOHATHUS KUHEMATUKU. Paguyc-
5 BEKTOp MaTepUalbHOU TOUYKHU, €r0 MPOECKIUU 1
Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopusl.
Pemenue 3agad mo reMe «DI1€MEHTHI
6 BEeKTOpHOU anredpsl. [1yTh u nepemenieHue 1
PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE U
7 €ro OIHCAHUE. 1
Pemenue 3axad Ha paBHOMEPHOE
8 1

MIPSMOJIMHEMHOE IBUKEHUE.




I'padmueckoe npeacraBiIeHuEe PaBHOMEPHOTO

9 MPSMOJTMHEHHOTO JIBUKCHUS
OTHOCHUTEIHLHOCTH MEXAaHUUECKOTO

10 nBKeHus. [I[puHINAIT OTHOCUTEILHOCTH B
MEXaHUKE

11 Cpenusis ckopocTb. MTHOBEHHAsI CKOPOCTh
AnBanuTtnyeckoe onucaHue

12 PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
JIBUKEHUS
Pemenue 3a1a4 Ha paBHOYCKOPEHHOE

13 JIIBIKEHHE.
I'pacduueckoe npencraBieHne

14 PaBHOYCKOPEHHOTO JIBHKEHUSI
Pemenue rpaduueckux 3aaay Ha

15 PaBHOYCKOPEHHOE JIBUKEHHUE.

16 CB00OIHOE TTaIEHUE TEIL.
JIBrokeHue Tena, OpOIIeHHOTO MO/ YTJIOM K

17 TOPU30HTY.
JIBroxeHue Tena, OpOIeHHOTO

18 TOPU30HTAJIBHO.

19 Pemtenue 3aga4d Ha IBHKEHUE TEJIA C

MIOCTOSTHHBIM YCKOPEHHEM CBOOOIHOTO




naacHus.

KpuBonuneiinoe nBuxenue. [[prxenue
MaTepUaIbHOM TOUKH [0 OKPY>KHOCTH.
VYrioBas u MuHEiHasA ckopocTh. [lepuon u
yactoTa oOpanienus. LlenTpocTpemMurenbHoe

20
(HOpMaJIbHOE), KacaTeJIbHOE
(TaHTeHIIMAIBHOE) U TIOJIHOE YCKOpPEHHUE
MAaTepHaAIbHON TOUKH.
21 Pewenue 3ampau no reme «Kunematukay.
KonTpoabHnasi padora «Kunemaruka
22 MaTEepPUAJTbHOH TOUYKH»
HNuepumansHble cuctemsl otcuerta. [IpuHnun
23 OTHOCHUTENBHOCTH ['anunes. [lepBblit 3aK0H
HeroTona.
24 Bropoii 3akoH HeroToHa.
o5 [IpuHIMI cynepno3uuu CUil.
26 Tpernii 3akoH HproTOHA.
3akoHbl AMHaMUKH HbIOTOHA M TpaHUIIbI UX
27 MPUMEHUMOCTH.
['eoneHTprUEeCcKast U reIMOLEHTPUYECKAS
28 CHUCTEMBI OTCUETA




Pemenune 3ama4d Ha 3akoHBI Hpr0TOHA

29
I'paButanmonnas cuiia. Cusa TsKecTu. 3aKOH

30 BCEMUPHOIO TATOTEHUSI.

Cuna TspKecTH Ha apyrux rutanerax. [lepsas
KOCMHYECKasi CKOpOCTh. [IBrxkeHue

31 HEOCCHBIX TeJ U CITyTHUKOB. 3aKOHBI
Kennepa.

Pemenue 3ana4 no Teme «3aKOH BCEMUPHOTO

32 TATOTECHUS»

33 Bec tena. HeecomocTh

34 Cuna ynpyroctu. 3akoH ['yka.

35 Pemenue 3amau mo reme «3akoH ['yka»
Jlabopamopnasa paboma «Hccnedoeanue
3a6UCUMOCIU CUJI yRpYy2oCmu,

36 603HUKAIOUWUX 6 NPYIHCUHE U PEZUHOEOM
oopaszue, om ux oegpopmayuu

37 Pemenne 3amau mo teme «Bec Tena.
HesecomocTts. [leperpy3km»

38 Cuna tpeHus.

Jlabopamopnasa pavoma «Hzmepenue

39 KoI¢hpuyuenma mpenun no eenuyune

Y27108020 K0I(hpuyuenma 3asucumocmu




Fmp(N)»

[Ipumenenue 3akoHOB HprO0TOHA.

40
Jlabopamopnas paooma «H3yuenue
41 08UdICEHUA meNa NO OKPYIHCHOCHU C
HOCMOAHHOU RO MOOYJII0 CKOPOCHbION
42 Pemenue 3anay no teme «J{uHamuka»
43 Pemenue 3anay no teme «J{uHamuka»
KonTpoabHnas padora «/Innammuka
44 MaTEepPUAJTbHOH TOYKH»
NMnynsc maTepuaibHOU TOUKU. MMimyibe
45 CHJIBI.
46 3aKOH COXpaHEHMs UMITYJIbCA.
47 PeaktuBHOE ABMKEHNE
Pemenue 3a1a4y Ha 3aKOH COXpaHEHUS
48 HMITYJIbCA.
Pemenue 3a1a4y Ha 3aKOH COXpaHEHUS
49 HUMITyJIbCA.
50 Pa6ora cunbl. MomHOCTb.
Mexannueckas sHeprus. Kunernueckas u
51

NMOTCHIMAJIbHAA SHCPIrUsl.




Mexanunyeckas sHeprus. Kunernueckas u

52 MOTEHUMAIbHAsl SHEPTUS.
53 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.
W3meHeHune sHeprun CUCTEMBI MO AEHCTBUEM
o4 BHEILIHUX CHJI.
Pemenue 3amau Ha mpuMeHEHUE 3aKOHA
55 COXpaHEHUs SHEPTUH.
abopamopnan paboma «H3yuenue 3akona
Jab 0 U
56 COXPAHEHUA MEeXAHUYUECKOU IHEPUL)
Pemenue 3agau no reme «3aKOHBI
57 COXpaHEHUS B MEXaHUKEY.
KourpoabHnas padora no reme «3aKkoHbI
58 COXpaHeHHUs B MEXaHHUKe.
AbcomtotHo TBEpAOE Teno. [locTynaTenbHoe
59 Y BpallaTelbHOE JBUKEHUE TBEPAOTO Tea.
MoMmeHT cuibl. Y CI0BHUS paBHOBECUS
60 TBEPJIOTO TeJa.
LlenTp TsxecTr Tena. Y coBUSl paBHOBECHS
61 TBEPAOTO Tena. Y CTOMYMBOE, HEYCTOMYUBOE,

0e3pa3InyHOE paBHOBECHE.

62

Pertennie 3agad mo reme «CraTukay.




Jlabopamopnas pabomahe 6: H3zyuenue
pasHnosecusn mena noo oeiicmeuem

63
HeCKOIbKUX CU»
64 JlaBiieHrE TBEPIBIX TEJ U KUIAKOCTEH.
65 ApxumenioBa cuiia. Y cJI0BHE IIJIaBaHUS.
66 Pemenue 3aia4 no ruipocTaTHKe.
KonTtpouabHnas pabora Ne 4 mo reme
67 «Crarukay.
OcHoBuble nonoxenuss MKT. Pa3zmepsl
63 MOJIEKYI.
Macca monekyn. KonuyecTBo BemecTsa.
69 [TocTostHHas ABoraapo.
BpoyHnoBckoe nuxkenue. Cuibl
70 B3aUMOJENCTBUSA MOJIeKyJl. CTpoeHue ra3os,
KHUIKOCTEH U TBEPABIX TEI.
Wneanpsiii raz. OcHoBHoe ypaBHeHne MKT
1 ra3os.
Pemenue 3anay no teme «OCHOBHOE
2 ypaBHeHne MKT».
73 TemnepaTypa u TEIJI0BOE paBHOBECHE.

Omnpenenenne TemnepaTypbl. JHEPIUsl




TCILJIOBOI'O ABUKCHHA MOJICKYJI

N3Mepenne ckopocTel MOJIEKYJ ra3a

74
Pemrenue 3agaud mo reme «MKT mpaeanpHoro
75 rasa»
76 VYpaBHEHHE COCTOSHUS UACATBHOTO rasa.
Pemenue 3anay no teme «YpaBHeHUE
" COCTOSIHUS MJI€aIbHOTO ra3a.
78 N3onpoueccel. ['a30Bbie 3aKOHBI.
79 Pemenue 3ana4 no teme «l'a30BbIE 3aKOHBI».
80 I'pacuku n3ormnpoueccos.
Pemenue 3aia4 Ha onpeesieHrne napaMeTpoB
81 rasza 1o rpaukam H30IpOLECCOB.
82 Pemenue 3ana4 no teme «l'a30BbI€ 3aKOHBI».
KonTtpoabsnas padora Ne 6 no reme « MKT.
83 YpaBHeHHe COCTOSIHUSI HACATBHOIO ra3a.
H3onpoueccesi».
TepMmonnHamuyeckas cucrema. 3aJjaHue
84 BHEIIHUX ycnoBui 1uist T/ cucreMsl.
BHemHue v BHYTpEHHUE ITapaMETPBI.
85 Mozenb ueanbHOro ra3a B TEpMOAMHAMUKE.




86

87

VYcinoBus TPUMEHUMOCTH 3TOM MOJIEIIH.
VYpaBuenue MenpeneeBa-Knanelipona u
BbIpa)KEHHE ISl BHYTPEHHEW SHEPIUU

DneMeHTapHas paboTa B TEpMOMHAMUKE.
Brruncnenue paboTs 1o rpaduky mpoiecca
Ha pV-nuarpamMmme

Temonepenaya Kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepuieHust paboTel. Busl Temonepenaun

88

89

KomnuectBo Temiorel. Tem1oéMKOCTh Tea.
VYenpbHas U MOJISIpHAs TEIUIOEMKOCTH
BENIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS

Pacuér xonuyecTBa TEIIIOTHI IPU
Terioneperaye

90

[Tonsitue 06 agnadbataom mpouecce. [lepBoiit
3aKOH TepMOJII/IHaMI/IKI/I

91

KonnuecTBo TemnoTel v paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel sHepruu T /1
CUCTEMBbI

92

Bropoi 3ak0H TEpMOIMHAMUKH IS
PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB.
Heo6paTuMocTb NpUPOIHBIX

IIPOIIECCOB

93

[Tpuniun nevictBus TemioBbix MamuH. KIT/I.
MakcumanbHoe 3Hauenue KI1JI. [{ukn Kapuo

04

Pemrenue 3anau no reme «TepmonuHaMuka.




95

96

97

98

99

100

101

TemioBble MALLIUHBIY)

DKOJIOTUYECKHE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBBIX ABUTaTesel. TemioBoe
3arps3HEHUE OKPYKAFOIICH CpeJIbl
Pemrenue 3anau no reme «TepmonHaMuka.
TeruioBeIe MAILIUHEBD)

O0600611eHre 1 cucTeMaTH3alus 3HaHUi 10
teme "Tepmonunamuka. TemoBbie MauHb!"

Konrtpoabnas pabora no reme
"Tepmoaunamuka. TermioBble MAIIUHBI"

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u xkunenue. Y 1enpHas TEIIOTA
napooOpazoBaHUs

HaCI)IHIGHHI)Ie M HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AABJICHUSA HACBIIIICHHOT'O I1apa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT 00BEMa
HACBIIIECHHOT'O I1apa. 3aBUCHMOCTh
TEMIICPATYPhI KUIICHUA OT JaBJICHUS B

JKUJIKOCTH

BrnaxxaocTs Bo3ayxa. AGCOTMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh

102

Pemenne 3amad mo teme «BIakHOCTH
BO3/IyXa»

103

Tsépnoe Teno. Kpucrannuueckue u
amopHbIe Tesna. AHU30TPOIHS CBOWCTB
KpPHUCTAJJIOB




104

[InaBnenue u kpucrammsanus. Y 1eJbHas
TertoTa miasnenus. Cyonumanus

105

106

107

108

109

JHedbopmarnu TBEpAOTO Tena. PacTsokeHuen
cxkarue. Casur. Moayns FOura. [Ipenen
ynpyrux aedopmariuii

TernnoBoe paclIMpeHue KUJIKOCTEN U
TBEPABIX TEI.

[Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX
nepexojax. YpaBHEHHE TEIUIOBOTO OanaHca

Pemenue 3amau mo teme «®a3oBbIe
epexoabn»

[ToBepxHocTHOE HaTsKeHUEe. KanusipHbie
siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON
MMOBEPXHOCTHIO KUJIKOCTH. Dopmyra

Jlamtaca

110

111

112

113

O06o001enye 1 cucTeMaTU3anus 3HaHMH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
da3o0Bble epexosl”

KonTtpoabsHnas padora no reme
«ArperaTHble COCTOSIHUSI BelleCTBA.
da3oBble Mepexoabl»

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
ANeKTpUUeCcKuX 3apsaaoB. [[poBoaAHMKY,
JTUAJIEKTPUKU U TTOTYIIPOBOTHUKHI
DJIeMEHTapHBIN ANEKTPUUECKUI 3aps. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa




114

3axoH KyrnoHna. Enununa a5ekTpuieckoro

3apsja
Pemenue 3anau Ha 3akoH KyiioHa u 3aKoH
115 COXpaHEeHMs 3apsja.
bim3konencTere U ACMCTBUE HA PACCTOSHUM.
116 DNeKTpUYECcKoe MoJie.
Hanpsik€HHOCTD 371€KTPUYECKOT0 MOJIS.
117 CuIi0BbI€ JIMHUH.
ITone TouevHOro 3apsaa u 3apsyKEHHOTO
118 niapa.
119 [IpuHIHMI Cyneprno3uiuy noJen.
Pemenue 3a1a4y Ha pacuér HAIPSYKEHHOCTU
120 IIEKTPUYECKUX MOJIEH.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
121 Ycnosue paBHOBecHs 3aps0B
122 JIMBIIEeKTPUKHU U MOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
123 [ToTeHunanbHas 3HEPTUs 3apsSKEHHOTO TeNa
B OJIHOPOJHOM RJIEKTPOCTaTUYECKOM IIOJIE.
[ToTenuuan snexTpuyeckoro nojsi. Paznocts
124 MOTEHINAJIOB.
125 CBs13b MEX Ty HAPSDKEHHOCTHIO U




HAaIIPps>KCHUCM. 3KBI/IHOTCHLII/I3,JIBHBI€
ITOBEPXHOCTH.

Pemrenue 3agad mo teMe «lloTeHnuansHas

126 SHEPTHUsl JIEKTPOCTATUYECKOTO MOJIS.
Pa3HocTh moTEHIMATIOBY.
DneKTpoEMKOCTh. EarHUIIbI

127 a1eKTpoeMKOCTH. KoHaeHcaTopsl.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

128 [IpuMeHeHne KOHIEHCAaTOPOB.
Pewrenue 3amau no reme «JIEKTPOEMKOCTb.

129 DHeprus 3apsyKEHHOT0 KOHJEHCATOPay.
JIBr>keHue 3apsiKEHHOM YacTHUILIbI B

130 OJTHOPOJTHOM DJIEKTPUUECKOM II0JIE.
Pemenue 3anau o teme «JIBrxeHue

131 3apsKEHHOW YacCTHIbI B OJJTHOPOJHOM
AIEKTPUUYECKOM MOJIE»
KonTtpoabnas pa6ora no reme

132 «JJIeKTpHYECcKoe 1oJIe)»
DNEeKTPUYECKHUI TOK U YCIIOBHS €T0

133 cymiectBoBanusa. Cuia Toka.

134 3akoH OMa Uit y4acTKa LETH.

ConpoTuBieHue. Y 1€IbHOE CONPOTUBIIEHUE




BCIICCTBA.

HapaJ'IJ'ICJ'ILHBIC " IIOCJICA0BATCIIBHBIC

135 CMEIlIaHHOE COeIMHEHNE TPOBOTHUKOB
COEMHEHUS IPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
136 neneit. [Ipasmia Kupxroga
Pemenue 3amau o reme «3akon Oma u
137 COEIMHEHUS TIPOBOIHUKOB)
Pemenue 3anay no teme «3akon OMa u
138 COEIMHEHUS TIPOBOIHUKOB)
Pabota u mourHOCTh TOKA. 3aKoH J[xoyis-
139 Jlenna.
Pemenue 3amau mo reme «Pabdora u
140 MOIIIHOCTb TOKa»
141 DNEeKTPOABUKYIIAsl CUIA.
142 3axon OMa 11 MOJIHOH IIETH.
Pemrenue 3amay mo reme «3axkoH OMa Ut
143 MOJTHOM LEenn»
Jlabopamopnasa pavoma «Hzmepenue 3/1C u
144 GHYMPEHHe20 CONPOMUBIEHUA UCHOYHUKA

mokKkay.




PaboTa u MmoutHOCTh TOKa. 3akoH Jxoys-

145 Jlenna.
Pemenue 3amay o reme «Padora u
146 MOIIIHOCTb TOKa»
147 DNEKTPOABUKYILAS CUTIA.
148 3akon OMa 1st TOJTHOM 1T .
Pemenue 3amau o reme «3akon Oma jyist
149 HOJIHOU LETN»
MortHocTh HcTouHMKa Toka. KopoTkoe
1150 sampikanme.
Pemenue 3amau mo teme "IlocTosTHHBINM
151 ANEKTpUYECKUi TOK"
O000111eHIE U CUCTEMATH3alHs 3HAHUH 11O
152 teMe "[10CTOSHHBIN 21eKTpUUECKU TOK"
153 KoutpoJabHas paéora no reme
"IloCcTOSAHHBIN dJIEKTPUYECKHI TOK"
DneKTpuuecKas MPOBOAUMOCTh PA3IUYHBIX
154 pemrecTB. DieKTpHUECKHi TOK B METAIIAX.
CBepXIpoBOIUMOCTh
DIIEKTPUYECKHI TOK B pacTBOpax u
155 paciuiaBax 3JIEKTpOJMTOB. 3akoHbl Dapanes
JUTSL DIICKTPOJTH3a
156 DJNeKTpuYecKui TOK B razax. [lmazma




157

DneKTpuUecKuil TOK B BakyyMe. BakyymHble
npubopsI

158

DNEKTPUUECKUN TOK B MTOJIYIIPOBOIHUKAX

159

Pu3NYeCKU NPAKTUKYM 110 TEME
«M3mepeHne CUIIbI TOKA U HaIPSKEHUS B
LIENIH [TOCTOSIHHOTO TOKA IPH ITOMOIIX
aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX
npuOOpPOB»

160

Pu3NYeCKU NPAKTUKYM 110 TEME
«M3MepeHne yCKOpeHus IIpu
IIPSIMOJIMHEHOM PAaBHOYCKOPEHHOM
JBUKCHHUHM 110 HAKIIOHHOW IIJIOCKOCTH

161

Ouznyeckuil mpakTukyM mo teme «M3yuenue
JIBIKEHUS Teja, OPOIIEHHOTO
TOPU30HTAIILHO»

162

Pu3nuecKuil IPaKTUKYM 110 TEME
«M3ydeHne n30TepMUIECKOro IIPoLEeccar

163

164

165

166

Pu3HYECKUl NPAKTUKYM 110 TEME
«HccienoBanne CMEIMAaHHOTIO COEAMHEHUS
PE3UCTOPOB»
PesepBHrIit ypok. O6001IeHNE 1
CUCTEMaTHU3alUs 3HAHUM 110 pa3aeny
«Kunemaruka. Jlunamuka

PesepBHeIit ypok. O6001ICHNE U
cHCTEeMaTHU3allUs 3HAHUH 110 pa3/ieiny
«3aKOHBI COXPAHCHUS»

PeseprubIil ypok. O60061IeHIE 1

cUCTEeMaTu3anus 3HaHu| 1o TeMe «OCHOBBI
MKT. TepmonnHaMuka»




PesepBHelil ypok. O000ICHHE 1

167 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1
«DIIEKTPUIECKOE TI0JIC)
PesepBHelil ypok. O000IICHHE 1
168 cucTeMaTu3alus 3HaHUH 110 TEME 1
«IIOCTOSIHHBIN IIEKTPUUECKUM TOK
169 PesepBHrlil ypok. O600111eH1E 1 1
cUCTeMaTU3aIis 3HaHHUH 110 TEME
170 HroroBoe TecTupoBaHue 1
170 12




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fllsyqeﬂnﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
B3aumoseiicTBue MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB ¢ TOKOM. MarHutHoe mouie. 1
I'mnoTesa Amrmepa
Bekrop marauTHOM nHAYKIuU. [TpuHmn
2 CyNEpNO3UIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHON UHIIYKIIUU
3 MarnuTtHO€E 1oJjie TPOBOJHUKA C TOKOM. 1
OmneIT DpcTena
4 Cuita AMnepa, e€ HanpaBJiIeHUE U MOJTYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Amrepa. 1
DNEeKTPOU3MEepPUTENbHbBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb.
7 JBr>keHue 3apsyKEeHHON YacTHIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Penrenne 3amau
9 PaGora cunsl JlopeHiia
10 Pemenne 3amau 1
11 MarnuTtHoOe 1oJie B BEIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHoBHBIE CBOICTBA (heppOMArHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBiCHHE IEKTPOMArHUTHOW WHTYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHA

16 OC unayKmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTh. KaTyika HHAYKTUBHOCTH
B IIEIU ITIOCTOSIHHOTO TOKA

93 SBnenue camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "DnekTpoauHaMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexrpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndeckoe ¥ JUHAMHYECKOE

OITMCaHKE KOJIeOaTEIbHBIX ,I[BI/I}KCHI/If/'I




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMHMCAHUS TAPMOHHYCCKUX

30 KOJICOaHUH U3 UX DPHEPTETUIECKOTO U
KUHEMATHYECKOT'O OIMMCAHMST

31 Awmmuiutyna u ¢daza xonedanuit
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTtuyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosnebanus. Pe3oHnanc

34 ABTOKOI€0aHUA

35 Penrenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Mexanndeckue kojieoanus"

38 DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIBI

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarwollue 3JIeKTPOMAarHUTHbIE

41 KoJjieOaHus. BeiHyKIeHHbIE

OJICKTPOMAardauTHBIC KoJIeOaHHs




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIENIU [IEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIEITU
MIEPEMEHHOTO TOKa

44 3akon Oma 1Sl JICKTPUYECKOM e
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIEe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoscTBO, IEpenaya U NoTpedIeHNE
ANEKTPUYECKON SHEPTUU
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 atekTpodHeprun. KynbTypa ucnoap30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

59 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnuecKkre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Nudpa3Byk u ynerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [Tnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMIICHUA CBCTA

68

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIl cocTaB Oeroro ceera. L{per




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

20 [TocTpoenne n3o0pakeHuii B TMH3aX U UX
cUCTEMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha MOCTpOCHUE

71 M300paKeHHH, MMOJTy4aeMbIX C IIOMOIIBIO
JIVH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amay. [Ipenensr mpuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 Wutepdepenums ceta

7 KorepenTHble HCTOUHUKH. Y CIIOBUSA
HaOJF0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HaOJII0/IeHUS TJIaBHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceera

84 Pemenne 3amay

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTH3aIMsl 3HAHUH 110

Teme "OnTuka"




87 KontponbsHas padota mo teme «OnTuka 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpaIlleHUE JITTHHBI

01 DHeprusi U UMITYIIbC PEISTUBUCTCKOM 1
YaCTHUILIbI

92 CBsI3b MacCCBhI C SHEPTHEN U HMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3NTyUYEHHE 1

94 3akoH cMereHus Buaa 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onpithl A. I'. CTonerosa. 1
3akoHsb!l poTodddexra

08 VYpaBuenue DiiHretHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL
Bosubl ne bpoins. JlnuHa BoaHbI e

101 Bpoiinst u pazmepsl 007aCTH JIOKATA3AITUN 1

JBIDKYIICHCS YaCTUIIBI




102

KopmyckynsipHO-BOIHOBOM yaIn3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudeckux 3agadq

106 Pemrenne pacy€THBIX 3a1a4
KonTpompHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
ayanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopna

109 IToctynarsl bopa

110 Buapl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOj0poja

111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas moxaens sinpa [ eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
H3otonbl. PagnoakTHBHOCTE
3aKoH panoaKkTUBHOTO pacnana. CBoHCTBa

114 MOHHM3UPYIOIIECTO H3TydeHHs. Biusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuibl. Jledekt maccel siapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaly U UCCIEIOBAHNS
AJIEMEHTAapHbIX YacTull. PyH1aMEHTAIIbHbIE
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTHHBI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIKEHNE

122

123

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[LI TJIaBHOM IIOCICI0BATCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mineunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B SApax ralakTHK

127

128

129

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

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

130

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TTOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHYKIIUH
Ha OCHOBE U3MepeHus cuibl Ammnepa”

132

DuU3nyeCcKui MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM IO TeMe
"IIpeoOpa3oBaHue FIHEPTUU B IPYKUHHOM
MasiTHUKE"

Pu3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOr0 TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns IpeaoMIIeHUs
crexsa" win "[lomyuenue nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




JKuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKul IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHINH
U HoJsipusanuu ceera'

141

dusnueckuil NpakKTUKYM 10 TeMe
"OnpeneneHyre UMIyJbCa U SHEPTUn
PENATUBUCTCKUX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TEMe
"N3mepenue nocrossHHoM [lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra" nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

143

144

145

Du3nUeCKu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" Min
"N3yuenune moromenus 6eTa-4yacTuil
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnromeuus 386342010 HeOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T




146

147

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMYIIaApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEHN M 3BE3THBIX
CKOILJICHUI"

O06o0011eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusuku u actpoHOMUM B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIEATEIbHOCTH YEJI0BEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb u MecTo pU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

148

149

0O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUN O IPUPOIE

O0001eHne 1 cucTeEMaTU3aINs 3HAHUHN 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Cratuka TBEpAOro tena'




153

O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN T10
TeMme "3aKOHBbI COXPaHEHUS! B MEXaHUKe"

154

155

156

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

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teMe "[1oCTOSHHBIN 27eKTpUUecKuid TOK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TteMme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHue 1
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3alMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHelil ypok. O600IICHHE 1
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3Haguii 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBusiit ypok. O60011eHNE U
cucTeMarusaius 3HaHui no reme "dusnka
atoma"

169

Peseprubriit ypok. O600111eHIE U
cucreMaru3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIr"

170

Peseprubriit ypok. O60011eHIE U
CUCTeMaTH3allMsl 3HAaHUH 10 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» dusuka, 10 knacc Kiaccnueckuit kype/ ba3oBeiii u yriy0néHHbli ypoBHu. Msikuies I7.51.,
byxosues b.b., Corckuit H.H. nmox penakuueii [TapdentreBoit H.A., AKIImoHepHOE 00IIECTBO
«M3natenscTBO «IIpocBenieHue»

» ®usuka, 11 knace Knaccnueckuii kype/ ba3oBsliii u yriayOonéuusiii yposau . Mskuiies I'.J1.,
byxosnes b.b., YUapyrun B.M. nox penakmueii [lapdentoeBoit H.A., AkiimonepHoe 0OIIECTBO
«3narensctBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

e  VYuyeOuuk: Msxkumes I'.41., Byxosues b.b., Corckuii H. H.®u3uka: Yuebnuk mns 10, 11
KJ1acca 001eo0pa3oBaTeNbHBIX YUpeKIeHUN. ba3oBblil u yriryOiaeHHbIH ypoBHH. — M.:
[Ipocsemenue

e Jlumaktmueckue matepuansl Dusuka 10,11 xmace / A.E.Mapon, E.A . Mapon. — M.:
WznarensctBo «/Ipodar, 2014.

e TemaTndeckune KOHTPOJIBHBIC M CAMOCTOSATEIbHBIC paboThl o ¢pu3ukel0, 11 kmace /
O.N.I'pomuieBa. — M.: M3narenbcTBO «IK3amen», 2012 r.

e 3anmanus oOpazoBaTenbHOro noprana Pemry EI'D

e COOpHHK 33JJaHUI U CAMOCTOSITENBHBIX paboT « dusuka 10», JL.A. Kupuk, F0.1.Tuk- M.:
Nnekca 2012r

e Caypos IO. A. ®usuka. [loypounsie paspadortku. 10, 11 knace : yued.mocobue ans
o0mieo0pa3oBar. opranu3anwii : 6a3oBsiii U yriryos. yposau / FO. A. CaypoB. — 4-¢ U3, Aor.
—M. : IlpocBemenue, 2017. — 274 c.

e [lapgpentreBa H.A. CoopHuk 3a1au o ¢puzuxe 10-11 ki

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuroreka L{TOK https://m.edsoo.ru/
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