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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTelIbHON
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanbHO padoueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 10 ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PacTHbIX ocoOeHHocTed oOywaromuxcsd. [Iporpamma mno Qusuke gaér
IpPEICTaBICHNUE O LENAX, COAEPKAaHUM, OOIIeH cTparernu oO0y4yeHus, BOCIMTAHUS U Pa3BUTUS
oOyuaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YPOBHE.

N3yuenne kypca Qu3MKK yriiyOJEHHOTO YPOBHSA TIO3BOJIIET PEATM30BaTh 3aqauu
npodecCHOHAIBPHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAWMBI Ui TPOJNOJDKEHUsT OO0pa3oBaHHMsI B OpPraHM3alUsAX MPOoPEeCCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATIEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAaHHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayuHO-MeTo0I0rnueckoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysIbTaTaM O0yYaroIluXcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AESITEIbHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM O0yUeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[TIporpamMa mo Qu3MKe HMEeT NPUMEpPHBIH XapakTep M MOXET ObIThb HCHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Y4WUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJU3alUd PA3IMYHBIX METOJWYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriIyOJIEHHOM YpPOBHE NpPU YCIOBMM COXpaHEHHUs 00s3aTelbHOU
YacTH COJIEPKaHUS Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBI Kypc (HU3UMKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ouonoruel, usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONMpeAeNio XapakTep U OypHOe pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOyuyatomierocsi, B (OpMUPOBaHUE
YMEHUH NPUMEHATh HaAy4YHbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kkypca (U3UKH Ha yPOBHE CPEAHEro OOIIEero oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



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

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3nueckux Teopuil. Benymmum B kypce sBnsiercs GopMupoBaHHE MpPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraeT UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHuuana GU3n4ecKoil HayKu, OCMBICIICHHE CBSI3H Pa3BUTHS (PU3UKU C pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢Gusuku — yrioyOn€HHOTO — ypOBHSA
IperoiaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJIOTUYECKUX MPUIOKECHUI
M3YYEHHBIX TeOpHil U 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypoBHE OOLIUX MpPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
NOCBANIEHHBIX JKOJIOTMYECKHM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOIeM palliOHAIFHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CHCTEMHO-IEATEIBHOCTHOTO Moaxoa. s pu3uKky peanuzanus 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO AKCIEPHUMEHTa KaK MOCTOSHHO JAecTBYyIoLIero Qaxropa
yuebHOoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YUYEHHYECKOTO OSKCIIEPHUMEHTa, BKIIOYAIOMIETO (PPOHTANbHBIE YYEHHUYECKHE OIBITHl TpU
U3y4eHHH HOBOTO MaTepuana, JiabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anu GU3NYeckoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MmepBOoro W BTOPOrO MONYTOAMI B
KOKIOM W3 3THUX KJIacCOB. BTopoii crmoco0® — 3To MHTerpamus padoT MpakTUKymMa B CHCTEMY
71a00paTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B Ipolecce u3yueHus paszaena (temsl). [Ipu aTom
noJ paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKIIHH.

B mporpamMme no ¢usnke cuctemMa yueHHYECKOT0 SKCIIEPUMEHTA, JIaDopaTOPHBIX paboT u
NpaKTUKyMa MPEJICTaBIeHA €NHBIM MTepedHeM. BBIOOp TeMaTuKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHKaMM 0Opa3oBaTeIbHOIO Ipoliecca UCXOls U3
0COOEHHOCTEH MOYpOYHOIrO IUIAHUPOBAHMUS M OCHalleHWs KaOuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs], MCCIECNOBAaHUS 3aBHUCHUMOCTEH (M3WYECKHX BEIMYMH M TIOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a7lad IMPUOPUTETOM SIBIISIFOTCS 3a/1a4l C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
buznyecKkoil MoJiebI0, MO3BOJISIONINE MPUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJIHOTO pa3liena Kypca, TaKk MU MHTErpupysl NpUMEHEHHE 3HaHUM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBISIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KU3HH, TpeOyromue BbIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kypc (pu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCJIOBUSAX MpeAMETHOro kabuHeTa. B kabunere
(bU3HUKH T0JKHO OBITH HEOOXOMMOE JTa00paTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX



B MporpaMMe Mo (PU3MKe yYEHWYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCcTpanmoHHOEe 000pyAoBaHHEe (HOPMHPYETCS B COOTBETCTBUU C TMPUHIIUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeUMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
bu3nKe KIIOYEBBIX JEMOHCTpAIUil AJs HUCCIIEOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOrO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS 00YYAIOIINXCS K HAYYHOMY U3Y4YEHUIO TPUPOIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

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

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HM3y4eHHs OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKUX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe TpPENCTaBICHUM O ponu (PU3MKU AJI Pa3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHEWIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTimkeHne STUX Iesell 00ecIeYrBaeTCsl PEHICHHEM CIEAYIOMMX 337ad B IpOIecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oOmMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOUAsi MEXaHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHrE YMEHUI NPUMEHATHh TEOPETHUECKNE 3HAHUS ISl OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3a1a4, TOAPA3yMEBAIOIIMNX CAMOCTOSATEILHOE CO3/1aHue (U3MUECKOW MOJEIH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHMX OCHOB M MPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBIIQICHUE METOJaMH CaMOCTOSITETFHOTO IUTAHUPOBAHHS W TPOBEACHUS (HU3MIECKHX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalud WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

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

pa3BUTHE UHTEPEca K chepam mpodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YYEHUS
yueObHoro mnpeamera «®Pu3uka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTcs
00yJaromuMUCs, TUIAHUPYIOIIUMH TPOJOJDKEHHE O0pa30BaHMS IO CIENUATBHOCTSIM (U3UKO-
TEXHUYECKOTO MTPOQUIIS.



Ha mn3yuenue usuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CPEHETrO 00IIeTo 00pa3oBaHMs
otBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1o Gpusnke nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJlaeT BBIOOpP MIpOBEICHHs 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00yUJaOITUXCS.

COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NPUPOBI.

Ousuka — (yHIaMeHTaNbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
uccieIoBaHus (PU3NYECKUX SIBICHUH.

OKCIIepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHue u sKCriepuMeHT B
¢du3uke.

Crioco0b1 m3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE W IIM(POBBIE M3MEPUTEIHLHBIC
npUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnueckux BeJnYuH (a0COIIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHasl )KUJKOCTh, UJI€ANIbHbBIN a3, TOUEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, TPaHUIIBI ET0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pone u mecto ¢u3uku B (QOpMHpPOBAHMH COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepeHnne cuibl TOKa M HaNpsKEHUS B LENHM IOCTOSHHOTO TOKa IPH IMOMOILU
aHaJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1M poBoil Jaboparopueit no ¢usuke. [Ipumepsl U3mMepeHuss PU3NYECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepualbHON TOYKU OT BpPEMEHU U UX TpapuKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPHAIbLHOM TOUKU
OT BPEMEHH U UX IpaduKu.



KpuBonuneliHoe nBuxeHue. J[BHKeHne MaTepUaIbHOW TOUKH 110 OKPYKHOCTH. YTJ0Bas U
auHelHas ckopocTb. llepmon m wacrora oOpamenusi. LlenTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTesbHOE (TaHMCHIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuueckue yCTpONCTBA W TEXHOJOTMYECKHE IPOLECCHL: CIHMIOMETP, JIBH)KCHHE
CHapsJI0B, LIETIHbIE, [IIecTepEHYAThIe U PEMEHHBIE NepeIay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETA, WILTKOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

NnnrocTpanus npeneapHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHUI, CKOPOCTEH TBMKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbBIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

W3mepeHne yckopeHuss TMpu MPSMOJIMHEHHOM pPABHOYCKOPEHHOM JABW)KEHHUHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepeHne yckopeHusi CBOOOAHOIO MajieHus (PEKOMEH0BAHO HCI0JIb30BaHUE LU(POBOH
nabopaTopun).

W3ydeHue ABUkKEHHs Tena, OPOLIEHHOTO TOPU30HTaIbHO. [IpoBepka rUumoTe3bl 0 mpsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuyenue aBuKeHUs Tea M0 OKPYKHOCTH € IOCTOSHHOMW 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH IepHoja OOpalieHHs: KOHHYECKOro MasiTHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

Ilepseiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHIMI OTHOCHTEIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONpEAETIEeHUE, TPUMEDPHI).

Macca tena. Cuina. [IpuHnun cyneprno3unmun cuil.

Bropoii 3akoH HeroToHa 111 MarepuanbHON TOUKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOrO TaJeHHsi OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil MmHUpoThl. J[BUKeHMe HEOECHBIX Tel U MX
crnyTHUKOB. 3akoHbl Keruepa. [lepBasg kocMHuueckast CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKynIerocs ¢ yCKOpeHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHHUS CKOJBXKEHUS U CUIA TPEHUS IIOKOS.
Koaddurment tpenuns. Cuiia COnpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEJIBHOTO JABHKEHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne ycTpoHCTBa M TEXHOJOIMUECKHE ITPOLECCHl: MOAIIUIHUKY, ABUKECHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtoienue 1BHKeHUs Tell B MHEPLUATIbHBIX U HEMHEPIHUAIBHBIX CHCTEMaxX OTCUETA.



[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenune nByxX UMIMHIPOB WIM WIAPOB PAa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOAECUCTBYIONIEH MPUIIOKEHHBIX K TEJIy CUJI C IIPOU3BEACHUEM MACChl TEJa
Ha €ro yCKOPEHHE B MHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOAECHCTBUS TEl.

N3mepeHne macce 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOPEHHOM MOIbEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJT TPEHUS IIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIXKEHHS OpycKa IO HaKIOHHOMN
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IIEPEKUHYTOH uepe3 JErKuid OJI0K.

N3mepenune kodpGuIEeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka IO HAKJIOHHOM IUIOCKOCTHM C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

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

VYcnoBust paBHOBecUs TBEPJOTO TeA.

YcroitunBoe, HeyCTOHUYMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHoBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKmuxKym.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJIOIMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMinynsc MaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TOYeK. LleHTp macc cucTeMbl
MaTepuaibHbIX TOYEeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuIibl 1 H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MoMeHT umMmmynbca MartepuanbHOM TOukd. [lpeacTraBieHre O COXpaHEHUM MOMEHTa
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.



PaGoTa cunbl Ha MaJoOM M Ha KOHEYHOM nepemelnieHuH. ['padudeckoe mpeacraBieHue
paboThI CHITHL.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPruu MaTepUaJIbHON TOUKHU.

IloreHumanbHple U HeNOTEHUUANbHbIE CWibl. [loTeHnmanbHas sHeprus. lloreHnuanbHas
SHEPTus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHImanpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM moJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KOcMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTUHU.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyiM A HMOCalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHAa COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAJBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne umiysbca Tena o TOpMO3HOMY IIyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHeHU UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHIINAIbHOM HEPTUHU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. MoAenu CTpOeHHUs ra30B, )KUJIKOCTEH U TBEPABIX Teld U OOBSICHEHHE CBOMCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuuecTBo
BemlecTBa. [locrosanas ABorazpo.

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

Mopenp uaeanbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCS] XAOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(mkama Ttemnepatyp KenbBuna). 3akon J[lanerona. M3ompomecchl B ueaqbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLIECCOB: N30TeEpMa,
M30x0pa, n3obapa.



CBa3b MEXKIYy [OaBJICHUEM M CPEIHEHM KHWHETUYECKOW »SHEpPrue MOCTyNnaTelIbHOro
TEIJIOBOTO JIBMXKEHHMSI MOJIEKYJI HACAIbHOrO0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH UI€aIbHOIO ra3a).

Cs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHein
KMHETUYECKOM dHEprueil NoCTyNnaTeIbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue YCTpOICTBA U TEXHOJIOTMUYECKUE IIPOLIECCHI: TEPMOMETp, OapoMmerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peajbHOro OpOyHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTeit.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUINYECKUX PEHIETOK.

Habmroienue u ncciaenoBaHue H30MPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS TIPH TEIIOO0OMEHE MEXKIY
ropsiuei U X0JIOAHON BOJOM.

W3ydyeHrne W30TEPMUYECKOro TMporecca (peKOMEHIOBAHO HCIONIb30BaHHEe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHS] COCTOSIHHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajmaHre  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u©  BHyTpeHHue mapamMerpel. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJHHE 3HAYEHUs BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs wuaeanbHOrO raza B TEPMOJAMHAMHKE — CHCTEMa YpPaBHEHWH: YypaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsI BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mus
BHYTpPEHHE!N SHEPIUU 0IHOATOMHOTO H/I€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

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

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl Oe3 coBeplIeHus: padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3ITyUEHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBolii 3ak0H TepMoOIUHAMUKU. BHyTpeHHss sHeprus. KomudyecTBo TemnoTel U paborta
KaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUU TEPMOIMHAMUYECKON CUCTEMBI.



Bropoili 3akoH TepMOAMHAMHUKHM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHYECKON CHUCTEMBl MPOXOIUT EAMHCTBEHHAs ajauadaTta.
AOcoutoTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKH Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJIOJAHOrOo Tejla K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
Heob6patumocTh npupoaHBIX MPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanibHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCIEKThl UCIIOJIb30BAHUS TEIUIOBBIX JABUrarened. TemnoBoe 3arps3HeHue
OKPYKarOILEH CpeIbl.

TexHu4yeckue ycTpoucTBa M TEXHOJIOTHYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHIUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOWHA, MOJIYyYEHUE CBEPXHU3KHUX
TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHUEM TEIUIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTLTMNBA JJIsI BEIPAOOTKH «TEILIOBOMY M AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IpH aquadaTHyecKoOM pacIiIupeHUH.

Bo3ayniHoe orauso.

CpaBHeHHE yJeIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeINIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelnbHas TeroTa
napooOpa3oBaHusl.

Haceimmennsie ¥ HeHacwilieHHbIE mapbl. KadyecTBeHHass 3aBUCUMOCTh IIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJIEHUS B )KUJKOCTH.

BnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucranmuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu TtBEpAOro Tenma. Pactskenne u cxatue. Cosur. Moayns FOnra. Ilpenen
yhnpyrux aedopmanui.

TennoBoe pacmMpeHnue KUAKOCTEH U TBEPIBIX TeJ, 00BEMHOE U JTMHEHHOE paCIIUPECHHE.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoaduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
ABJIEHUA. [{aBieHne o UCKPUBIEHHOM MTOBEPXHOCTHIO kKuAKocTH. Dopmyia Jlamaca.

TexHu4yeckne yCTPOMCTBA W TEXHOJOTHYECKHE TMPOIECCHI: IKUIKUE KPUCTAIUIBI,
COBPEMEHHBIC MaTepHAIbI.



Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue npu nOHMXEHHOM JaBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwsipusle sBieHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmanmii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOM TEIIOTHI MJIaBJICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX APOB.

N3mepeHne abCoMIOTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayins FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMalii Pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noe.

OneKTpu3anusl Tea U €€ MpOsIBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA AJIEKTPUUYECKUX
3apsaaoB. IIpoBONHMKM, AMAIEKTPUKH U IOJYIPOBOJAHUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hampspk€anocts  anektpuueckoro mois. IlpoOHbiit 3apsn. JIuHMKM  HanmpspKEHHOCTH
aneKTprudeckoro nosst. OQHOPOIHOE FIEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLMANIOB U HAIpPSKEHHUE.
[loTenuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
aNeKTpocTaThyeckoro mosst. CBs3b HANpsDKEHHOCTH TMOJIE M PAa3HOCTH TMOTEHIHUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUUI Cynepro3UIINK SIEKTPUYECKHUX MTOJIECH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosie paBHOMEpPHO 3apsHKEHHONW OECKOHEYHOW TUTOCKOCTH.
KaptrHbl TMHMI HANPSy)KEHHOCTU ATUX TOJIEN M SKBUITOTEHIIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdIIEeKTPUKN B JIEKTPOCTaTUYECKOM IoJIe. J(ManeKkTpuuecKas NIpOHUIAEMOCTD BELECTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCaTopa.

[TapamnenpHOe  coequHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.
JIBr>keHue 3apsK€HHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUECKOM TIOJIE.



TexHu4eckne ycTpOMCTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHBI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHULIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCATOpA.

3apsika ¥ pa3psiika KOHIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUU 3apsH>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOJINO/1A.

N3yuenue npoTekaHus TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs) TPH  MOCIEAOBATEIHLHOM
COCIMHEHUH KOHJACHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PeE3UCTOp.

Tema 2. Ilocmoannulit IneKmpuyecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIECTBOBAaHMSI TOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEeMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M TUIOMIAJU TOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

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

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MOITHOCTh JEKTPUUYECKOTO TOKA. TerioBast MOIHOCTG, BbIIENsI€eMast HA PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA ToOKa. 3akoH Owma s TOJIHOM
(3aMKHYTOM) 27IeKTpUUecKoi nenu. MolHoCcTh UCTOYHUKA Toka. KOopoTkoe 3aMbIKaHue.

KoHnneHncaTop B 1enu mocTOSTHHOTO TOKa.

TexHu4eckne yCTpONCTBA W TEXHOJIOTHYECKHE TIPOILIECCH: aMIIEpPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa ¥ HAMPSKSHMUS.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUS U CBETOIMOJIA.

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



HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

[Tpsimoe u3zmepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coeHEHUST ICTOYHUKOB Toka, JJ1C GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccenenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANIPSDKCHUS IS JTaMITbl HAKaJIMBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIKOCAMU UCTOUYHHUKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DJIeKTpUYecKasi MPOBOAMMOCTD pPA3JIMYHBIX BEUIECTB. JJIEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXImpoBOAUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIBHBIM paspsl.
Pa3znuuHble TUIIBI CAaMOCTOSTENBHOTO pa3psiaa. Monnus. [lnazma.

TexHU4YecKkne yYCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHble JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

3akoHsl 3nekTponnsa dapanes.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapAaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaAKTUKYM.



CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIC  TOTPEIIHOCTH  HM3MepeHud  ¢usmueckux BenuuywH. OIlEHKa TpaHUI]
MOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PA0OTHI, IPAKTUKYM).

MexknpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3MEPEHUE, IOTPELTHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiictBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M MX NPOEKUHMH Ha OCH
KOOPJIMHAT, CJI0KEHNUE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE€  3arpsi3HEHHE  OKPYXKAWIIEW  Cpelbl,  yTHIA3auus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M AJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJy4YeHue HAHOMATEepUasoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JKUJIKHE KpPHUCTAJUIbl, JJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS
JMCCOLMaNus, rajJbBaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIMH ), UCTIOIH30BAaHUE 3aKOHOB COXPAHEHHUsI MEXAHUKU B TE€XHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  DJIEKTPOCTAaTUYEeCKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHHKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuUKAa.

Tema 4. Mazhnummnoe none.

B3anmopnencTere MOCTOSHHBIX MAarHUTOB M IPOBOJAHMKOB C TOKOM. MarHuTHoe IoJe.
Bekrop marautHOM MHAYKUMH. [IpUHIMI Cyneprnio3uiMy MarHUTHBIX 1OJIeH. JIMHUY MarHUTHOU
UHAYKILINH.

MaruutHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.



Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBHKEHHE 3apsSKEHHOW 4YacCTUIbI B
OJTHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nojie B Beuectse. GeppoMarHeTUKH, Mapa- U 1UaMarHeTUKH.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U IMOJKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HabGmronenue qBrKeHUS MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3TEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOSICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OrnpezenieHrie MAarHUTHON UHAYKITUU HA OCHOBE U3MEPEHUS CHUIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTOok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOE IOJIE.
Toxu @yko.

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

IIpaBuno Jlenua.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camouHaykiuu. 9J[C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TMOJIsl KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOHWCTBA M TEXHOJOTHYECKHUE TPOIECCHl: HWHAYKIMOHHAS TIEYb,
COJICHOM/I, 3aIMTa OT 3JIEKTPU3ALMH TeJ MPHU IBUKEHUU B MATHUTHOM I10JIe 3€MJIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31eKTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd I/C HHAYKIUM OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
MIOTOKa.

IIpaBuno Jlenna.

[Tagenune MarauTa B aTFOMUHUEBOM (METHOM) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.



UccnenoBanue sBiIeHUs CAMOUHIYKIIUH.

COopka Moenu NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kojiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konieoanus.

Komnebarensuasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

['apmonmnueckue  konebanusi.  KuHematmueckoe W JAMHAMHYECKOE  ONMCAHUE.
DHepreTHYecKoe ONHUCAaHHe (3aKOH  COXpaHEHUsT MEXaHW4YecKoW osHepruu). BriBox
JTUHAMHUYECKOTO OINHUCAHMUS TapMOHUYECKHUX KOJIeOaHMH W3 WX DHEPreTHYECKOro U
KUHEMaTHYSCKOTr'0 OIMMCAaHUS.

Amrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUI MCXOJHON BEIMYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

ITepuon u yactora konebanuii. [lepuon ManbIx cBOOOHBIX KOJEOAHUH MaTeMaTHUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJieOaHUH IPYKUHHOTO MasTHHKA.

[Tonsatne o 3aryxatommx KojeOaHuWsx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJIEOaHMSI.

TexHuueckue yCTpONCTBa M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3ammck K0ae0aTeIbHOrO ABMXKCHHS.

Habmroienue He3aBUCUMOCTH TIEpUOa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaromux KojaeOaHui U 3aBUCUMOCTH MEepHoJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanue koyiebaHWil rpy3a Ha MAacCUBHOM IMpPYXHHE C IEJIbl0 (OPMUPOBAHUS
npeJICTaBICHU 00 naeanbHON MOJENN IPYKUHHOTO MasTHHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NpU KoieOaHusX rpy3a Ha MpYyKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Hab6monenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, nPAKMUKyMm.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U PYKMHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS Tella B X0/1€ KoJieOaHUM Ha YIIPyroM IoJiBece.

N3yuenune ABUKEHUS HUTSHOTO MasITHHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IBI 3aTyXaONINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. InexkmpomazHumnele Koiedanus.

Konebartenbubiit kKoHTYp. CBOOOTHBIE SJIEKTPOMArHUTHBIE KOJNEOAHUS B HICATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIBI 3apsjia KOHAEHcaTopa ¢
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0oH COXpaHEHUs YHEPTUU B UJI€aTLHOM K0JIe0aTeTbHOM KOHTYpE.

3aryxamoiue JJIeKTPOMarHUTHbIE KoyieOaHUsl. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
KoJIeOaHHSI.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JIEMCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMdHON (hOopMeE 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3uCcTOp, KOHIEHCATOP M KATYIIKA UHAYKTUBHOCTH
B IIENY CHHYCOUJAJIBLHOIO MEPEMEHHOTO TOKA. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKeHUH.



WneansHbiii Tpancopmatop. [IponsBoacTBo, nepenada U mMoTpedaeHUE AIEKTPUISCKOM
SHEPIHH.

OKOJIOTUYECKHE PUCKHU IPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa ucCHoiab30BaHUs
3JIEKTPOIHEPIUU B TIOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOWCTBA M TEXHOJOIMUECKHE IPOLECCHI: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumsuiorpaMMbl 3I€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXarOMMUX 3JIEKTPOMArHUTHBIX KOJIEOaHHIA.

Mozenp 37eKTpOMarHUTHOTO FeHepaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHUS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENIH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHcaTopa.

VYcTpoiicTBO 1 NPUHIMIT AEHCTBHS TpaHCchopMaTopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenue Tpanchopmaropa.

HccnenoBaHue MepeMEHHOT0 TOKa 4epe3 IOCIeI0BaTeIbHO COeIMHEHHbBIE KOHJIEHCATOop,
KaTyILKY U PE3UCTOP.

HabumtoieHune 351eKTpoMarHuTHOrO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAHUNIHBLE GOTIHDL.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacnpocTpaHeHus. [lonmepeuHble UM HpoOJOJbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHa BOJIHBI. CBOICTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIEeH Cpeibl.

ONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH: OTPaXEHHE, IPEIOMIICHHME, IOJISIpU3ALHNS,
uHTepdepeHus U nudpaKius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeAeBUACHUA. Pagronokanms.

DNEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeNeBU30p, aHTeHHa, TenepoH, CBY-meub, ynabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJULIUHE.

Hemoncmpayuu.

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmroienue otpaskeHus: U NpeaoMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmoienue nnrepdepeHny u AMPpakiud MEXaHUYeCKUX BOJIH.



AKYCTHYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGumronneHne cBsI3u I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOH M 4acTOTOMN
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Oo6HapyxeHre HHPPAKPACHOTO U YIETPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300paXeHUH B IUIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenue cBera. 3aKOHbI MpENOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomieHuss. OTHOCUTENbHBIM IOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IPH MEPEX0/I€ MOHOXPOMATHYECKOIO0 CBETA Yepe3 IpaHHULly paszena
JIBYX ONITUYECKUX CPE.

Xon nyueit B mpusme. ucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUS.

CoOuparomue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

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

Xona syya, IpOLIEAIIEro JIMH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOM OCH.
[TocTpoenue n300pakeHU TOYKKA U OTpPEe3Ka MPSIMON B COOMPAOIINX U PACCEUBAIOIIUX JTMH3AaX
U UX CUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. WHtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsT MAaKCUMYMOB M MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [IpuMeps! KitaccuyeckiuX MHTEpPEPEHIIMOHHBIX CXEM.

HMudpaxknus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
doroanmnapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE OINTHUKH, BOJOKOHHAS
OnTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue X0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300payKEHU B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenue nonsipu3anuu cBeTa.

[TpumeHeHre NOaIpPONI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

H3mepeHnue nokasaress npeaoMIIeHUs CTEKIIA.

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

N3mepenune GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIUN U NOJSPU3aLUU CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne nHTEpGEpEHIINH Ja3€PHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

M3mepeHue UIMHBI CBETOBOM BOJIHBI.

[TosryueHue cekTpa U3Iy4yeHus: CBETOAMO0/1a IIPU OMOLIH TU(DPAKLIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

I'panunel NPpUMEHMMOCTH KJacCHMUecKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  Yciosue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNJeHHE BPEMEHHU U COKpallleHue
JUIMHBI.

OHEeprus U UMILYJIbC PENSTUBUCTCKON YaCTHUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHUuyeckue YCTpPONCTBA M TEXHOJOTHYECKHE IPOLIECChl: CITyTHHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHnueckuil SKCIIepUMEHT, Ja0opaTOpHbIe pabOThl, MPAKTUKYM.

OmnpeneneHne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUll (10 gororpausmM TpeKkoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otoadpdexrt. Onbitol A. I'. Cronerosa. 3akoHbl poTtodddexra. YpaBHeHre DHHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

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

BomHoBeie cBoiicTBa yactul. Bonubl ne bpoind. [InuHa BosiHBI ne bpoiins u pasMepsl
o0jmacTu  JoKanM3alMM  JBWXKylleiics dactuipel. KopmyckynspHO-BOJTHOBOW — Tyaiu3M.
Judpakius 31eKTpOHOB Ha KpUCTaIaX.



Crnemnuduka nzmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTei [ eiizendepra.
TexHUUECKHE YCTPOMCTBA U TEXHOJIOTUYECKUE MPOIECCHI: CIIEKTPOMETP, (OTORIEMEHT,
¢doTonaTunK, TYHHETBHBI MUKPOCKOII, COJTHEYHAasi OaTapesi, CBETOUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToquoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanue porope3ucropa.

Uzmepenne noctosuHoil [Inanka Ha ocHoBe uccnenaoBanus Gotosddexra.

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

Tema 2. @usuka amoma.

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

[Toctynatel bopa. M3nydyenue u morioumieHne (OTOHOB MPH MEpPexoje aromMa ¢ OAHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunel ciektpoB. CriekTp ypoBHEH 3HEPIUU aTOMa BOAOPOA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyuyeHue cBera. Jlazep.

TexHuueckue yCTpPOHMCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: CIEKTPaJIbHbIM aHaIMU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmroienue nuHedvaTbix CeKTpoB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHILI.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HaGnronenue nuHeyaToro crekrTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punoepra.

Tema 3. Qusuka amommno20 A0pa u 1eMeHMaAPHLIX YaACHUY,.

Hyknonnas mozens sanpa I'eitzenOepra—Banenko. 3apsn sapa. MaccoBoe uucio sjpa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NMO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTHBHOIO pacnaaa. PaavoakTtuBHble wn3oTomsl B mpupone. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiausHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢dbon m3nyuenus. [lozumerpusi.

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

Snepubie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTophl. [IpoGiembl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
SHEPreTHKH.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAaPHBIX YaCTHII.

@yHIaMEHTaIbHbIE B3aUMOJEHCTBUA. baprnoHsl, Me30HbI U sentoHsl. lIpencrasnenue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npenenamMu CTaHaapTHOW Mozienu. TéMHas Matepust U TEMHAs SHEPTHSL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHUuUecKkre yCTpOMCTBA M TEXHOJOTHMYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuibcoHa,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe W MHUPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHUS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbBIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHeaTMOCc(hepHas acCTpOHOMHUSL.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

ConneuHas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun CosHua u 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM OCJIEI0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJIs
3BE3]] T[JIAaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOKACHUM U 3BOIoLMH COJIHLA U 3BE3]I. DTallbl )KMU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaOnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUIN Ui OIpeNesIeHUs] TMOJIOKEHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CEBEpPHOT0 MOIylIapus U IpKue 3BE3/IbI.

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

Du3nYecKU MPAKTUKYM.

Crioco6b! u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
MO PELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MHCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
paznenax «Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM»).

O0o0maroniee NOBTOpPeHUeE.

OO6oOuieHne W cUCTeMaTH3alMsl  CoJepKaHWs  pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOJUHAMHKa», «DJIeKTpoauHamukay, «KomeOaHus v BOJHBIY,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMMHU U acTPOUBUKUY.

Posib Qu3MKHM W acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUYECKOW, COLMAIbHON U
THUYECKON cdepax [esATeIbHOCTH 4YelOoBeKa, pPOidb MU MeCTOo (U3MKM M acTpOHOMUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpa, 3HAYEHUE ONMCATENIbHOW, CHCTEMAaTU3UPYIOLIEH,



OOBSICHUTEIIBHOW M TTPOTHOCTHYECKOW QYHKIIUHA (GU3HIECKOU TEOPUH, POJIb GU3HIECKOU TCOPUHU
B (popMHpOBaHUM TpEACTaBICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NUYECKON KapTHUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢pusuku yriayon€HHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTEeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SBIICHHE, Hay4HbId (akt, rHrore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MOEIh, U3MEPEHHE, IIOIPEIIHOCT U3MEPEHUI, N3MEPHUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTEMbl ypaBHEHUH. TpUroHoMeTpruecKue QYHKIIUN: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB. IIpom3BOIHBIC 37EMEHTAPHBIX (DYHKIHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMA Tell.

Buonozus: >nextpudeckue SBICHHS B JKMBOH NPUpPOJE, KOJICOATEIbHBIC IBUKCHUS B
KUBOW  TMPHPOJIE,  DKOJOTMYECKUE  PHUCKA  TNPH  IPOHM3BOJCTBE  BJICKTPOIHEPIHH,
DIIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYXKAIoIIeH Cpeabl, YIbTPa3BYKOBas UAarHOCTUKA B
MEIUIIUHE, ONITUYECKUE SIBICHUS B )KUBOW NIPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KpPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghusa: marauTHBIC TONIOCA 3E€MIIM, 3aJIE)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozusn: NpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOTO TOKA, WHAYKIMOHHAs T[e4b, JIMHHUU DIIEKTpoIepe/ad,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, MPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHCKOro  OOIIeCTBa,
pacIIupeHHe KU3HEHHOTO OIBITA U OIBbITA AEATEIBHOCTH B IIPOLIECCE PEAM3ALMM OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHPOBAHHOCTh TI'PAXJAHCKONW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JI€SITE€IbHOCTh B MHTEpECcaxX I'Pa’kJaHCKOIo OOILIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

e yMCHHME B3aMMOJCICTBOBATH C COLMAIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;

e CrnocoOHOCTh OLIEHWBAaTh CHUTyallUI0 W TPUHUMAaTb OCO3HAHHBIE  PpELICHMUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILICHHOCTH, B TOM 4YHUCIIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIEroO.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKIIOYas D3CTETUKY HAy4yHOIO TBOPYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

® UHTEpeC K pa3IuyHbIM cdepam Mpo(hecCHOHAIBHOW esITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIN BHIOOP OymymIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHNUHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHUPOBAaHUE M OCYLIECTBIIEHUE JIEHCTBUN B OKPY)KAIOILIEH Cpele Ha OCHOBE 3HAHUSA
LeJeN YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTh B IIPOLIECCE H3YYEHUS
(GU3UKKM  OCYIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U AKTyaIU3UPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LU AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUTAH pEUICHHs MOpoOJieMbl ¢ y4€TOM aHaiM3a HWMEIOLUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICINISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBHUSIX pEajbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIILJICHUE MTPU PEHICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKOMN
HAYKH;

BJIQJICTh HABBIKAMH Y4EOHO-UCCIICOBATEIILCKOM W IPOCKTHOW JEATCIILHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUSI,;

BJIQJIETh BUJAMU JIEATEIHHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETalNH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YUCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
runore’y e€ pelleHus, HaxOIUTh apryMeHTBl [UIsl JO0Ka3aTelbCTBA CBOUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIBIT;,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICATSILHOCTH;
YMETh HHTETPHUPOBATh 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;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE ITOBEICHHUE B PA3IMYHBIX CUTYyaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U ()OPMYITHUPOBATH 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 CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

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

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

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

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
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 IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBIICHHUS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeryJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh  3a CBOE IIOBEJCHHE, CHOCOOHOCTH  QJaNTHPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHUSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHUIO LIEIU U YCIEXY,
OINITUMHU3M, MHUIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
SMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
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 y O0OYUaIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYecKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMHUPOBAHUHU MPECTABICHUM O PU3NUECKON KapTUHE MUPA;

pa3nuyarth yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(siBJIeHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEPAOE TEJO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJIENH



ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I0JIE;

pa3nu4dath yciaoBHs (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI Xapaktep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TPOIECCHl M SIBICHHUSA, HUCIOIb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUKEHUS, (OpMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, 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
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHMii | anuies, BTOPOTO U TPETHEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SBIICHUS, WUCIIOIB3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3UKM U TEPMOJAMHAMUKH (CBA3B
JIaBJICHUS HJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPruei TEMIOBOTO JIBUKEHHUS
M KOHLEHTpaUMe:d €ero MOJIEKYJ, CBS3b TEMIIEPATypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM JHEeprued TEeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJI M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblld 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPaHEHUS
SHEPruM B TEIUIOBBIX IpoOlleccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHUYECKOE
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHnpeneeBa—
Knaneiipona;

aQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJNb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI ANEKTPOIMHAMUKH (3aKOH COXPAHEHHsI DJIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DOTEHIMaNbHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJICKTPUUYECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKH BaXKHbIE COOTHOIICHMS: 3aKOoHbl Oma s
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBumia
Kupxroda, 3akonsr dapajes s 371€KTposin3a);

OTNUCHIBaTh (DU3NYECKUE MPOIECCHl U SBICHUS, UCTIOIb3YysS BEIUYUHBI: MEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, 1ABJICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSHKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEPrusi YHpyroil aegopManuy TPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTra B TEPMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJl wmneanbHOro TEMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE ToJie, HAnmpsHKEHHOCTD
3JIEKTPUYECKOTO ITOJISI, HANMPSKEHHOCTh ITOJISI TOYEHHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJAa TOKA, HAIpsSKEHUE, MOIIHOCTh TOKa,
ANEKTpUUEcKass €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEIbHBIM M MApaJuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOTO I0JI1 KOHJIEHCATOPA,

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUN: MEXaHHUYECKOE
JBWKECHHE, TEIUIOBOE JBWIKEHHE 4YacTHUI] BEIIECTBA, TEILUIOBOE PaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHISHCAIus, TIaBlIeHUe
M KpUCTAUIM3alMs, HANPaBICHHOCTh  TEIUIONEpeAauu, JJIEKTpU3auus  Ted,
SKBUIIOTCHIIMAIIBHOCTD [TIOBEPXHOCTHU 3aPSKEHHOIO ITPOBOIHUKA,;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEpPEeHHi, NeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYMH, NPH 3TOM BBHIOMPAThH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OIBITHI [0 MPOBEPKE IMPEAJOKEHHOM THUIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAI0KEHHOU TUIIOTE3bI;
coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPAKTUKyMa U y4eOHO-MCCIEI0BATEIbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHNS;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: HAa OCHOBAaHMHM aHaJIW3a YCJIOBUS OOOCHOBBIBATH BHIOOp (pusmueckon
MOJIENI, OTBeyalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH pACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJM3UpPOBATh pe3yNbTaThl U KOPPEKTUPOBATH METObI
pemeHus ¢ y4€TOM IOJyYECHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyromue MpUMEHeHHs 3HaHUH U3 Pa3HBIX pa3/ieioB
Kypca (M3MKH, a TaKKe MHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO ILIENOYKY pPacCyKIEHUH C OMOpod Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

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

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NESITEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKMMM TMpolleccaMH, C TO3MIMH
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 panMoHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;

MPUMEHSATH Pa3JINYHbIE CIOCOOBI paboThl ¢ HHPOpPMAITHEH HUIUIECKOTO COACPIKAHUS 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 HMHTEPIpETalud HH(OPMAIMM, TOJYYEHHOH M3 Pa3IMYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
HCTOYHUKA HHPOPMALIUHY;

OPOSIBJIATH OPraHU3allMOHHbIE M  TI03HABaTENIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
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, IeKBaTHO OLIEHUBATH BKJIAJ[ KAXKIOTO U3 YYaCTHUKOB IPYIIIBI B pEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

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

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYECCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMMH B MPAKTUYECKOMN ACITEIBHOCTH YEIOBEKA U
JabHENIIEM HAay4YHO-TEXHUYECKOM  pa3BUTHUH, 3HAYCHHE OIMCATEJIbHOM,
CUCTEeMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uKy, ponb GU3NIECKO TeOpuu B (POPMHUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pasnnyath yCJIOBHUS NPUMEHUMOCTH Mojeneld (U3NYeCKMX Tel M IPOLECCOB
(ABNIEHMI): OJHOPOJIHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKH MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasnnyath yCIoOBUS (TpaHMIbI, O00NAaCTH) HPUMEHHUMOCTH (U3NYECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBIEHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KCHHMS W 3aKOHBI DJJIEKTPOAUHAMUKM U CIELUAIBHON TEOpHUH
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AMIiepa, cuia
Jlopenua, 3aKOH »AIEKTPOMAarHUTHOM WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMAIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHA a1 HoTOdPdeKTa, MepBbId U BTOPOH
MoCTynaThl bopa, MpUHIMI COOTHOIICHHsT HeonpeneneHnocTei I 'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsiJ0OBOTO U MAacCCOBOTO YMCE M SHEPIHH B SJIEPHBIX PEAKIMAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIOIb3YS BEIMYMHBI: HANPSKEHHOCTh
JNEKTPUYECKOTO  MOJIA,  TMOTEHIHal  3JEKTPOCTATUYECKOro  TOJs,  Pa3HOCTb
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, 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 oTpaxeHwue, 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 cunsl JlopeHiia;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXKraJlaKTUYeCKOW Cpeje; HBIKCHHS 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 KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHUBAaTh aOCONIOTHBIE W OTHOCUTEIHHBIE
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MPOBOAWTH  OMBITHI MO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATh
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTANbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATYyCE MPEAIOKEHHOU TUTIOTE3HI;
OTMCHIBATh METOJIBI TTOJYUCHUSI HAyIHBIX ACTPOHOMUYECKIX 3HAHUM;

cobOmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCIEAOBAaHHN B pamMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEeI0BATENbCKOW W MPOEKTHOM
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 TMPU HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pelleHus 3ajad, TPOBOJUTH pPAcu€Thl HAa OCHOBAHMHM HMCIOIIUXCS JTAaHHBIX,
AHAIM3UPOBATh PE3YAbTAaThl M KOPPEKTUPOBATH METOJBl PEHICHHS C Y4ETOM
MOJTy4YEHHBIX PE3y/IbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre IpUMEeHEHUs 3HAaHUIM U3 Pa3HbBIX Pa3/IelioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



Hay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO LIEMOYKY PAcCCyXJIEHHHl Cc omopod Ha
U3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [T OOBSICHEHHUS] OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIIECCOB;
IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
IPUPOJIONOIb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUH HAyKu U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IMuyHble CIIOCO0BI PabOThl ¢ HHpOopManUel (U3NIECKOT0 COAEepPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOIMH s IOMCKA,
nepepadOTKM H TPEAbSABICHHUA YYEOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIuH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 MH(OpMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS 3HAHMM, TaK M Ha OCHOBE aHaJIU3a
UCTOYHUKA MHPOpMALUY;

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

paboTaTh B IpyIIe C HUCHOJIHEHUWEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IIAHUPOBATh
paboTy TIpymmbl, palMOHAIbHO PpACHPENEsATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed npodeccHOHANbHOM — IE€ATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO TEna 5
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUuYEecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoineOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 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. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoaensie — IpaxTiiecikue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI

Ouznka — pyHIaMeHTalbHas HAyKa O 1

npupojie

HayuHslif MeTO1 TO3HAHUS U METO/IbI 1

uccienoBaHus PU3NYECKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIECCE

no3Hanus npupoasl. Habmonenne u 1

HKCIIEPUMEHT B (hU3HKE

CrniocoObl u3mepeHus: U3NUECKUX BEIIMYUH 1

AOGCo0THas M OTHOCUTENIbHAsS

HOTPEIIHOCTH U3MEpEeHUH pru3nueckux 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢bu3uKky B opMUpPOBAaHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTUUYECKOU

JEATENBHOCTH JIIOJEH

Mexanundeckoe aBmkeHne. CucreMma

orcyeTa. OTHOCUTEIHLHOCTh MEXAHUYECKOTO 1

nerxeHus. [Ipsimas u oOpaTHas 3a1aun

MEXaHUKH

Pannyc-BexkTop MarepuaibHON TOYKH, €TI0 1

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.
I'paduueckoe onncanre paBHOMEPHOTO
MNPSIMOJIMHEHHOTO JIBHXKCHUS

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOomHOE MmajieHne. Y CKopeHue
¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpapuKu

JIBm>xkeHue Tena, OpOIIEHHOTO MOJT YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENBHOE U IIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

Ilepsiif 3akoH HproToHa. HEpIManbHbIe
cuctemsl orcyéTa. [TpuHImn
OTHOCUTENBHOCTH ["anuies.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKkoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMEeHeHne 3aKk0HOoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHHUS.

21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4ETOM CHUJIbI COIPOTUBIIEHUSI CPEIBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE.
Cuna Apxumena
AOCOFOTHO TBEPJIOE TEJIO.

27 [TocTymarensHOE U BpaliaTeIbHOE
JIBIKEHUE TBEPJIOTO Tella

98 MOMEHT CUJIBI OTHOCUTEILHO OCH
BpanieHus. [1nedo cumnbl

29 CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO Teia. Buasl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtponbhas padota mo teme "J{uHamuka.
Cratuka TBepaoro rena"

32

HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepualbHbIX ToYeK. LleHTp Mace
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tema. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBMKEHIE

34

35

MoMeHT uMITylibca MaTepruaIbHOU TOUKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
I/IMHYJ'II)CQ, B HeHTpaJ'IBHBIX IT10JISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpe/ICTaBJICHHE padOTHI CHUIIbL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHON TOUKH

38

39

[ToreHnnanbHbIE U HENOTEHIIUAIBHBIE
cuibl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOMH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyum U1 uacanIbHON
KUJKOCTH

41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenuss MKT.
HMuddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo

45 Temneparypa. TemnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menneneesa-Knaneiipona.
Pemenue 3anau

49 AOcomroTHas TeMIiepaTypa. 3aKoH
HanproHna

50 M3onporneccel B UaeanbHOM ras3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencraBieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Pentenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM dHEpruey moCcTynaTeaIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHL]

55

56

OO0001IeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBet MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycinoBul s T/ cuctemel.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/I cucTeMbl Kak CpeIHUE
3HAYCHUS BEINYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOgUHAMUKH.

Camonpoun3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansHOTO rasa B
TepMO)II/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knamneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucraruueckue u HeCTaTUUCCKHE
IIPONLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel sueprun T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Teninorel. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS
TOILIMBA

66

67

68

Pacuér konmuyecTBa TEIUIOTHI IPH
TerIonepeiaye

[TonsiTre 06 agnabaTHOM Mpoiiecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JJTsI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUPOAHBIX
IIPOLIECCOB

70

[TpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

KT

71

MaxkcumansHoe 3HaueHue KITM, I{ukn




Kapno

72

73

Penrenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareieii. TemioBoe
3arpsi3HECHUE OKPYKAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTpoinbHas pabora 1o Teme
"Tepmoaunamuka. TernnoBbie MaluHb!"

77

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEILIoTa
napooOpa3zoBaHus

78

HacplinieHHbIe 1 HEHACHIIIIEHHBIE MapHI.
KauecTBeHHas 3aBUCUMOCTB IUIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B
KUAKOCTU

79

BnaxxnocTs Bo3yxa. AGComOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe Teno. Kpucramnmueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTauM3auus. Y geiabHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Tel. AHFAPMOHHU3M TEIIOBBIX
KoJIe0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanmsspHbie
aBJieHUd. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlannaca

89

90

91

92

O0001eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXObI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKHU

DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToueuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.
96 [TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH
aNeKTpudecKoro nois. OqHopoIHOe

JJIEKTPUYECKOE T10JIC
[ToTeHIHATBLHOCTD IEKTPOCTATUYCCKOTO
97 moJyist. Pa3HOCTh IMOTEHIINAJIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEpTUs 3apsaa B
98 AJIEKTPOCTaTUYECKOM TMosie. [ToreHmman
JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH MOJISL U Pa3HOCTH
99 MOTEHIIUAJIOB JUTS AJICKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIINH IIEKTPUUECKUX

100 .
noJsen

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [lose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
VYcnosue paBHOBECHS 3aps 0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INTIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUYECKOM T0JIe

112 Pemenue 3anau

113 O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "OekTpudeckoe nosue"

114 KontponbHas padoTa o Teme
"DnexkTpuueckoe mnosie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 11 y9acTKa IEeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOJIHOTO

118 MPOBOJHUKA OT €T0 JUIMHBI U TUIOMIAIHA
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pewenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX

121 nenei. [IpaBuna Kupxroga 1

122 Pemrenne 3agau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNUE 1
HMCTOYHHKA TOKA

128 3akon OMa AJist TOTHOM (3aMKHYTOM) 1
AIEKTPUUYECKOM 11eTn

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 KonpneHncarop B 11enu NocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agad mo teMme "I1oCcTOSHHBIN 1
3IIEKTPUYECKUM TOK"

135 Pemenne 3agau mo Teme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

136 Pemenue 3agad o teMme "I1oCTOSHHBIN 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110 1

teme "TloCTOSIHHBIN AIEeKTPUUECKUNA TOK"




138

KonTtponbHast pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IpOBOJUMOCTD Pa3InYHBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJlIaX. 1
CBepxnpoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoIUTOB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie ipr0Oopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO IBKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopoctH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHus npu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBIOKEHUH 110 HAKJIOHHOHN IJIOCKOCTH" WIIN
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4eCcKuil NPaAKTUKYM 110 TEME
"N3yuenune qBUKEHUS TeJa IO OKPY>KHOCTU
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCTBhIO" MIIn
"HccnenoBanue 3aBUCUMOCTH ITEPHO/IA
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMerpos”

150

151

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mMepeHne paBHOAECHCTBYIOIIEH CHUITBI
IpHY ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTn" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3nYeCKUui IPAKTUKYM 110 TEME
"HUccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue korpuIenTa TpeHus no
BEJIMYMHE YIJI0BOTO Ko duiimenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIIieHTOM
TpeHust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEP/OrO Tella, HMEIOIIETO OCh BpaleHus "
win "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TEJIA, UMEIOIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3nYeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMItysibca Tena mno
TopMo3HOMY TIyTH" iy "V3Mepenue cuibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" win "CpaBHEeHHE
WU3MEHEHHUsS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTaun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUecKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE
udpoBoii taboparopun)" unn "MU3yuenue
M30X0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTtHoro npouecca” uin "HM3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPHI KUTICHUS
JKAOKOCTER"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" MU
"N3mepeHne abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKA MacChl TTapOB B
nomenieHnn". 3mepenne kodgpuimerta

MMOBEPXHOCTHOT'O HATSAXKCHUA

158

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroguona’ win "M3yduenue
MPOTEKAHUA TOKA B LIETH, COJEPKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHIIANIOB (HANpPSHKEHUs) MIPH
MOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

159

DuU3nYeCKui MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” win "M3MepeHue yienbHOro
COTPOTHUBIICHHUS MPOBOJHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIaMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU quoja"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allksl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O60011eHIE U

CHUCTeMaTH3allMsl 3HaHUH 10 TEME
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanusa 3Hagui mo teme "Crartuka
TBEpAOro Tema"

164

165

Peseprubrit ypok. O6001eHIE U
cHUCTeMaTU3alus 3HaHUI M0 Teme ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O6001IeHHE U
cucTeMarusalusa 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON TeopHun"

166

PesepBHsiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE 1
CUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnosie"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cucreMarus3anys 3Hagui mo reme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
BzaumMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnote3a Ammepa
BexTop marauTtHOM nnaykiuu. [Tpunimn
2 CYINEpHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT DpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Ammepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsHKEeHHON YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
8 Pemenne 3amau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BEILIECTBE. 1
deppoMarHeTHKH, Imapa- U JuaMarHeTHKN
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTHKOB. 1

[Ipumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "Marautaoe 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 Dyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 NuayktuBHOCTH. KaTyika MHAYKTUBHOCTH
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 "DnekTpoarnHamMuKa"

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
3aryxaroiue JIeKTPOMarHuTHbIS

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 [IpousBoacTBO, epeaaya u norpedieHne
ANEKTPUYECKON SHEPTUU
DKOJIOTUIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpodHeprun. KylbTypa ucnois30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agau

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

53 MexaHnuecKkre BOJHBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

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
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 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 ITPECIIOMJICHUA 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
Pemenue 3a1a4 Ha mocTpoeHue

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 JudpakunonHas pemeérka. Y cioBue
HaOJII0/IeHUS TI1aBHBIX 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 padora no tTeme «OnTuKa 1
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

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 VYpaBHenue DifHmTelHa 11 GoTodPdeKTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL
Bosubl ne bpoiins. JlnuHa BoJHBI 1€

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 moznens snpa ['eiizenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3otonsl. PagnoakTHBHOCTH
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 TCIICCKOIIBI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 38é31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBHKEHUE

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 IIOCICI0BAaTCIbHOCTHU

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
"UccnemoBaHue 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
3aBUCUMOCTH 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

Pu3n4eCcKul 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 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUU B IPYKUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 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, uHTEpHEepeHIIH
U ToJsipusanuu 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
"U3mepenue noctosHHoi [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
"HaGnaromeuus 38€34H0T0 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 psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUN O IPUPOIE

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "Jlunamuka"

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-KUHETUYECKON
Teopun"

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

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

157

O0o01IeHNe U CUCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teMe "[1oCTOSIHHBIN 21eKTpUUecKuid ToK"

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

160

0O00011eHne U cUCTEMATU3ALNS 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

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

165

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anys 3Hauui 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
cucTeMaTu3aiis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIr"

170

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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