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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HA ypOBHE cpeaHero oOmero oOpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHON 0O0pa30BaTEIbHOU
nporpammel, mnpeActaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl BocniuTanuss ¥ Konnenuuu mnpemnopaBanusi ydeOHOro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
o0pa3oBaTeibHbIE IPOTrPaAMMBbI.

[Iporpamma 1o ¢Qusuke omnpenenser o0A3aTeTbHOE MPEAMETHOE COAEpKAHHE,
YCTAQHABJIMBAET PEKOMEH]IYEMYIO TOCJIE0BATEIbHOCTh M3YUYEHHUS TEM U Pa3/eioB y4eOHOTro
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTrO
mporiecca, BO3PAaCTHBIX OcCOOGHHOCTeW oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTaBICHUE O LEsIX, COJAEp)KAaHUM, OOIIel cTpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcst cpecTBaMu yueOHoro npeamera «Pusnka» Ha yriry0JaEéHHOM ypoBHe.

Wzyuenne kypca ¢u3MKHA yrIyONEHHOTO YpPOBHS TIIO3BOJIAET pPEaM30BaTh 3aJaud
npodeccuoHaNbHOM OpPHEHTAllMK, HAlpaBJI€HO HA CO3JaHUE YCJIOBHM IJIsi MPOSBIECHUS CBOMX
MHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4YalolmuMCsi, KOTOphIE
HEOOXOAUMBI Ui  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusAX Mpo(dhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs MIIaHUPyEMble Pe3yJbTaThl OCBOCHHS Kypca
bu3MKM Ha YpOBHE CpeAaHero ooOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-MEeTOq0I0TH4ecKol OCHOBOM [isl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTraM OOydaroIuxcs,
OCBOMBIIIMX ITPOrpamMmy 1o (pU3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Iporpamma no ¢pu3KKe BKIIOYAET:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (DM3MKH Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPEeIMETHBIE Pe3yIbTAThI 110 roJ1aM 00ydeHus;

coJiepkaHue yuyebHoro npeamera «Pu3rka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe HMEEeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMHI (PU3UKH [Tl COCTABJICHUSI CBOMX PabOUUX MPOTPaMM.

[Iporpamma 10 (¢uU3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY YyUYUTeNned u
MPEOCTABISAET BO3MOXKHOCTU [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE INPHU YCIOBUM COXpaHEHUs 00s3aTelbHON
YacTu COAep KaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/BI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKalollemM MHpE.
[[IxonpHBIA Kypc (GU3UKH — CHCTEMOOOpas3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoii reorpadpueit u acrpoHomueil. Mcrnons3oBaHHEe U aKTHBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. V3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(¢opMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OopMHUpOBaHUE
YMEHHM MPUMEHATh HAYUHBI METOJ] IIO3HAHUS MTPH BBITOJHEHUU UMH YU€OHBIX UCCIIEIOBAHUMN.



B ocHOBY kypca pu3nku Ha ypoBHE CpPEIHETO OOIIero 0Opa3oBaHUs MOJIOKEH PSII UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3zesioB (PM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH O0O0BeAMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B kypce siBisiercss (GOpMUpPOBAHHE IMPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BELIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoIb30BaHNE TYMaHUTapPHOTO
noTeHImana GU3NIecKoi HayKu, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusukm  yriayOon€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIUPOKUM KPYrOM TEXHMUYECKHUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN
U3YyYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUM
U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs TIOCPEICTBOM BBEACHUS 3JEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0IeM palliOHAIBHOTO IPUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (U3HKE JTOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoza. /s ¢usuku peanuzanus 3TUX IPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yuebHoro mporecca. [l yrmyOn€HHOro YypoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OMbIThl MpU
M3y4EeHUHW HOBOT'O MaTepHayia, J1labopaToOpHble pabOThl W PabOThI MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peayin3auuu GU3MUECKOro MpakTHuKyma. B mepBoM ciiyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, nmb0 mocie MmepBoro ¥ BTOPOrO MOJIYTOAMNA B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 310 MHTerpanus paboT NMpakTUKyMmMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCS B MpoIlecce M3ydeHHs pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE TPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 OMIArOBOi HHCTPYKITHH.

B mporpamme no pusuke cucremMa y9eHHYECKOTO SKCIEPUMEHTA, JJAOOPATOPHBIX padoT U
MpPaKTUKyMa MpeJCTaBlIeHa eIUHBIM MepeuHeM. BriOop TeMaTHKy JUIsl STUX BUJOB YYEHUUYECKHUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O0Opa3oBaTeIbHOIrO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOIrO IIJIAHWPOBAHUS W OCHAIIeHUs KaOuHera ¢usuku. [Ipu 3TOoM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCA YMEHHSIMH MPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpEHUs, UCCIIEOBAHMSI 3aBHUCUMOCTEH (M3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHUE yIenseTcsl pelIeHUI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIIOTCS 3a/1aydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
buznyecKoil MoJiebI0, MO3BOJISIIOIINE MPUMEHATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3zena Kypca, TaKk M MHTETpUpYs IPpUMEHEHHE 3HaHWN M3 pas3HbIX pas3zaeinos. s
Ka4eCTBEHHBIX 3a/lad TMPHOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpeaCcKa3aHHe
NpOoTeKaHus (U3UYECKUX SIBJICHUN M IMPOIECCOB B OKPYXKAIOIICH >KU3HU, TpeOyroIie BhIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO k MarepuasbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3Mku yriayOi€HHOrO YpOBHS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYI0BAHNE TSI BBIMTOJHEHUS YKa3aHHBIX
B MMPOTrpaMMe MO (PU3NKE YUSHUUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000Py10BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEUYHCIICHHBIX B IMPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JAEMOHCTPALMN JJIs HMCCIEJOBAHUS W3y4aeMbIX SIBICHHHA W TIPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX padboT GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOro 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUST 00YUJAIOMIMXCS K HAYYHOMY W3YYEHUIO MTPUPO/IHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUus U  (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHUSIM;

(dopMHpOBaHHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4YCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

dopmupoBaHrne YMEHHI OOBSICHATH SBICHUS C MCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHEpOBaHUE TPEACTABICHUH O PONM (U3UKU ISl Pa3BUTHUSl IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOM
NEeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikenne 3TUX Lenel oOecreyrBaeTcss pelIeHHEeM CIEAYIOUIMX 3aJad B Ipolecce
U3YYCHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHCTEMbl 3HAHMK 00 OOmUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHSIX, BKIIFOUAsT MEXAHHUKY, MOJICKYJISIPHYIO (DU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (H3UKY
U 3JIEMEHTBI acTPO(U3HKH;

¢dopMHpoBaHUE YMEHUI IPUMEHATH TEOPETHUECKUE 3HAHUS AT O0BSICHEHUS (PU3NIECKUX
SIBTICHUI B TIPUPOJIC U ISl IPHHSTHUS MPAKTUICCKUX PEIICHHUI B IOBCEAHEBHOM KU3HH,

OCBOCHHE CITIOCOOOB pPEIICHUS Pa3InYHbBIX 33/1a4 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3AaHHE (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]auH, B TOM YHCJIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKMX OCHOB M TPHHIUIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHQPOpMAlNU, ONpPEACNCHHUS JOCTOBEPHOCTH
MOJTYYCHHOTO Pe3ysIbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOM
NesITebHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATbHON ASITEIHbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnEHHBIA YpOBEHb H3Y4YEHUS
yueOHOoro mnpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHUS BBIOMpAETCS
00yJaronMucs, TUIAHUPYIOMUMHE TPOJIODKCHHE 00pa30BaHUs IO CIEIHATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOonéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kmacce — 170 yacos (5 yacoB B Henenmo), B 11 kiracce — 170 gacos (5
YacOB B HEJICITIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SIBIISIETCS. PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOp MPOBENEHUs Ta0OpaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPKXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. HayuHnblii MeTO MO3HAHUS NPUPOABI.

Odusnka — dyHAaMeHTaNbHAs Hayka O mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHUs PU3NYECKUX SIBIICHUM.

DKCIIepUMEHT U TeOopus B Mpoliecce Mo3HaHus npupoabl. HabmogeHne u SKCiepuMeHT B
dusuke.

CniocoOn1 n3mMepeHus: GU3MYECKUX BEIMYMH (aHAJIOTOBBIE W IMHU(POBBHIE W3MEPUTEIBHBIE
MPUOOPHI, KOMIBIOTEPHBIEC TATYNKOBBIE CUCTEMBI).

[MorpemHocTn n3MepeHnit GU3NIECKUX BETHUUH (aOCOMIOTHAS U OTHOCHUTENbHAs).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsan). [ unmoreza. dusnyeckuii
3aKOH, TPAHUIIbI €ro MpUMEeHUMOCTH. PU3ndecKas TeopHsl.

Ponp m Mmecto Qu3uku B (OPMHPOBAHMM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

W3mepenne cuiibl TOKa M HANpsOKEHUST B LEMHM MOCTOSIHHOTO TOKa MpPH TOMOIIM
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M(ppoBoil maboparopueit no ¢usuke. [Ipumepsl nzmepenus: GpusnyecKkux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3gen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Paguyc-BeKTOp MaTepHalbHOM TOYKHM, €ro MPOEKIUU HAa OCH CHCTEMBl KOOPAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KoopAuHAT. Cllo)KeHue MepeMeleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U IyTU MaTepuaibHONU TOUYKH OT BpEMEHH U UX TpapuKu.



CBoOogHoe mazeHue. YckopeHue cBOOOAHOTO majeHus. J[BrmkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUKH M0 OKPYXHOCTU. YTJIOBAs U
nuHelHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHOe (HOpMaIbHOE),
KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHudyeckue yCTpPONUCTBA M TEXHOJOTMUYECKHE TMPOLECChl: CHUAOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, MIUTIOCTPALUS KHHEMATHUYECKUX XapaKTePUCTUK JIBHXKECHHUS.

CriocoObI Hcce1oBaHus ABMKCHU.

NnnrocTpanus npeieabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBmXeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue CKkOpocTH Mpu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPACKTOPHUIl, CKOPOCTEN TBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHUs TMpU MOPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopatopun).

W3ydenune nBukeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsmMon
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenune ABMKEHUS Tea MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO.

HccnemoBanue 3aBUCHMOCTH TEpHOJa OOpalleHus KOHHYECKOTO MAasiTHUKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. HepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENHHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUYETA (OTpEAeTieHUE, IPUMEPHI).

Macca tena. Cuna. [Ipunuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTe€pUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJAHOTO TQJCHUS OT BBICOTHI HAl
MOBEPXHOCThIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>kKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJNBXKEHUS M cuja TPEHUS IOKOS.
Koaddunment tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUU TeJa B KUAKOCTU WIM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHHUS.

Hasnenue. I'mapocratnueckoe nasinenue. Cuia Apxumena.



TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: MOAIIMIIHUKHN, JABUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BHKEHUS Tell B MHEPLHUAIBHBIX M HEMHEPIHAIBbHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX HWJIMHAPOB WM IIAPOB PA3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIMATIBHONW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MTPUIOKEHHBIX K TNy CHJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHHUE B UHEPLIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3yJbTaTe B3aUMOJICHCTBHS TEll.

H3mepenne mace 1o B3auMoIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3mepenne paBHOEHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa MO HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU [BIDKEHUS Opycka MO HAKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune qBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uyepe3 JErKuid OJIoK.

N3mepenne ko3 puimenTa TpeHus Mo BEIMYMHE YTIIOBOTO Kod(HIMeHTa 3aBHCUMOCTH
FTP(N)'

UccnenoBanue nBWXeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEepeMEHHBIM
K03(pPHULIUEHTOM TPEHHUS.

N3yuenue nBukeHuUs rpy3a Ha Baly ¢ TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JABHKEHUE TBEPIIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

KoHcTpyrnpoBaHue KpOHIITEHMHOB U PaCUYET CUJI YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIOLIaAb ONOPBI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHalbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHualbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TeTa.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umMmIynbca MarepuanbHOM TO4YkM. IIpencraBieHue O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mnepemelneHud. ['paduueckoe mpencraBieHue
paboThI CHITHI.

MOIIHOCTD CHUIIBL.

Kunetndeckass 2Hepruss MaTepuHalbHOW TOYKH. Teopema 00 M3MEHEHHMM KHHETUYECKON
SHEPIUM MaTepUAIbHON TOUKH.

[ToTrenuuanbHble 1 HEMOTEHUHMAIbHBIE CUibL. [loTeHnmanpHas sHeprus. [loTeHunanbHas
SHEprus ynpyro aeGopMupoBaHHOW TPYXHUHBI. [loTeHIMAbHAS YHEPTHs Tela B OJHOPOIHOM
rpaBUTaMOHHOM Toie. [loTeHnanbHas SHeprust Tena B TPaBUTALMOHHOM IOJI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMUYeCcKasi CKOPOCTb.

CBsi3b paOOTHI HEMIOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXAaHHUUECKOU SHEPTrUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnm 1 uAeanbHOM >KUAKOCTH KakK CIEJICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOMCTBAa M TEXHOJOTMYECKHUE MPOLIECCHI: JBHIKEHUE PAKET, BOJOMET,
KONEp, NpYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Teia Mpu COBEPIIEHUN PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOW W IOTCHIUAJIBHOW 3HEPrUi IpU IEHCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

H3mepenue numnyinbca Teaa 1o TOPMO3HOMY MYTH.

N3mepenue CUiTbl TATH, CKOPOCTH MOJIEITH SJICKTPOMOOUIIS M MOIITHOCTH CHUJIBI TATH.

CpaBHEHHME U3MEHEHMS UMITYJIbCA TEIa C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCOXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aWUMOJEHCTBHH.

H3mepeHne KHUHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C pA0OTOM CHUITBI TPEHHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopul.

OcHOBHBIE MOJIOKEHUSI MOJEKYyJIsApHO-kKMHeTHuecko Teopun (MKT), ux omnsiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJiesid CTpOeHHsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOWCTB
BEIleCTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomumdecTBo
BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cnocoObl €€ m3mepenus. lllkama Temmeparyp
Lenbcus.



Mopenp wuaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YaCTHIBI Tas3a
JBUKYTCS XaOTUYECKHU U HE B3aUMOAEUCTBYIOT APYT C IPYTOM.

l'a3oBbie 3akoHBl. YpaBHeHue MenneneeBa—Kaneiipona. AOcomioTHas Temreparypa
(mkama temmnepatyp KenbpBuna). 3akon Jlamprona. M3omporecchl B HIAEaTbHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I'padudeckoe npeacraBieHue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBs13p MEXIy [aBIE€HUEM U CpeAHEW KHHETUYECKOW HSHEpPrHeld MOCTYNaTelbHOIO
TEIUIOBOTO [JBMKEHHUS MOJIEKYJ HAeajJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIpPHO-
KMHETUYECKOW TEOpUH HIeaTIbHOTO ra3a).

CBs3b  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCcTHUL BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddyzus KuaKocTen.

Mogens onbita IITepna.

[TputspkeHne MOJIEKyI.

Mopenu KpUCTaUIMYECKUX PEHIETOK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIJIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHOM BOJOMA.

Wzydenne wn30TepMHUECKOro mporecca (PEeKOMEHJ0BAaHO HMCIIOIb30BaHHE IU(PPOBOH
n1abopatopun).

N3yuenue n30X0pHOro mporecca.

N3ydenue nuzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUM A
TEPMOJIMHAMUYECKOW  cUCTeMbl. BHemHue © BHYTpEeHHME mapameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CpPEHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLIMX €€ COCTOSIHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoanHamMuk. CaMOIIPOU3BOJIbHAS PETAKCALINS TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE [JIs BHYTPEHHEH 3HEpPIrUu. YCIOBUS INPUMEHHMOCTH
9TOM MOJENHW: HH3KAasl KOHLEHTpAlus YacTHI], BBICOKME TemmIeparypsl. Beipaxkenue s
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBazucraTtnueckue nu HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMouHaMuKe. Borancienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cmoco0 W3MEHEHUs BHYTPEHHEH HHEPTHHM TEPMOIMHAMUYECKON
cUCTeMBbI Oe3 coBeplIeHus: padoThl. KOHBEKIHSI, TEMIONPOBOIHOCTD, U3IIyUCHHE.



KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacu€r konmyecTsa
TEIUIOTHI IIpH Teronepenade. [lorstre 06 aquadbarHoM mporiecce.

[TepBbIii 3akOH TepMoaWHAMHUKU. BHyTpeHHss sHeprus. KommuecTBo TeroTel u pabora
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoil 3akoH TepMOOMHAMUKHM [UJIi PABHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAHWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
Heo6paTuMoCTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

DKOJIOTHYECKUE aCNEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenied. TemnoBoe 3arps3HeHue
OKPYKAaroILEH Cpeabl.

TexHu4eckne yCTpOMCTBAa U TEXHOJOTMYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNu, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PU ainadaTHueCcKOM pacIMpEHUN.

Bo3aymiHoe orauso.

CpaBHeHUE yJENbHBIX TEIUIOEMKOCTEN BEILIECTB.

Cnioco0Obl M3MEHEHHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJ€IH TETIOBBIX JIBUTaTENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHONU TeMI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabdaTHOTro mpolecca.

N3yueHre B3aMMOCBSI3UM SHEPTUHM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI M TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpezammnvie cocmoanusn eeugecmea. Dazoswvie nepexoonl.

[TapooOpazoBanne u KoHJeHcauus. lVcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JTABJICHUsI HACBIIIEHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B KUKOCTH.

BrnaxnocTs Bo31yxa. AGCOMIOTHAS U OTHOCUTENBHAS BIAKHOCTD.

Teépnoe Teno. Kpucramnmuueckue u amopdHbpie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[TnaBneHue u KpucTauM3amnus. Y AesbHas TerioTa miasieHus. Cyomumarius.

Hedopmaruu tBEpHoro tena. Pactskenuwe u cxarue. Cnsur. Monyns FOura. Ilpenen
ynpyrux aedopmariuii.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPABIX Tell, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIMJIOBOTO PACUIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxHOCTHOTO HaTsHKeHHs. KammnspHbeie
saBieHud. [laBieHue moj HCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmiaca.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCHL: JKUJAKHE KPHUCTAILIBL,
COBPEMEHHbBIE MaTepUaIbI.

Hemoncmpayuu.

TemnnmoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue. Kunenue npy noHUKEHHOM J1aBIICHUH.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI ¢ MBUIBHBIMH INIEHKAMHU.

CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Ha6mronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKmMuKym.

N3ydeHune 3aKkOHOMEpPHOCTEN UCTIAPEHUST )KUIKOCTEM.

H3mepenue yenpHOM TEMIOTHI IUIABJICHUS JIbJA.

N3yueHne CBOMCTB HACBILIEHHBIX [1apOB.

H3mepeHune abCoMOTHOI BIIaXXHOCTH BO3/yXa U OIICHKA MacChl MapoOB B IOMELICHHH.

N3mepenne ko3 UIMeHTa moBepXHOCTHOT'O HATSHKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iehopMaIii pE3UHOBOTO 00pa3iia OT MPUIOKEHHOW K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBICHUSA. DIEKTpUYecKui 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3apsinoB. [IpOBOIHMKH, IUAIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBINM SJIECKTPUYECKHI
3apsAl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero nefictBrue Ha 3JE€KTpUYECKUe 3apsibl.

Hampsoxk€anocTs  snexktpudeckoro mofist. [IpoOHbid 3apsa. JluHUM HanpsoKEHHOCTH
3JEKTPUYECKOTO NoJIst. OTHOPOJHOE SJIEKTPUUYECKOE TOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIs. Pa3HOCTh MOTEHLMAIOB U HANpPsHKEHHE.
[lorenuuanvbHas  sHeprus  3apsiia B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenunan
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHDKEHHOCTH MO M PA3HOCTH IOTEHLHATIOB IS
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOJHOTO, TaK U HEOJHOPOAHOTO).

[IpuHIHUI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toweunoro 3apsga. [lome paBHOMepHO 3apshkeHHOH cdepsl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmiapa. Ilose paBHOMEpPHO 3apsHKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATBHBIX ITOBEPXHOCTE.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.



JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(UaaeKkTpuyeckasi MpOHUIaeMOCTh BELIECTBA.

Konpnencarop. OneKTpoEMKOCTh  KOHJEHCATOpA. ONeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOoPA.

[TapannenbHoe  coeguHeHne  KoHAeHcaTopoB.  IlocimenoBarenbHOe — coeauMHEHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHEHCAToPA.

JIBr>KeHUE 3apsyKeHHOW YaCTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHIE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

DIIEKTPUYECKOE IT0JIE 3apSHKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE T0JIE€ IBYX 3apsKEHHBIX MJIACTHH.

Mogens anekTpocTatnieckoro reueparopa (Ban ne I'paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

Y CTpOUCTBO U IEUCTBHE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMAAM  IUIACTHH,
paccTosIHUSA MEKY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apsiaka U pa3psika KOHAEHCAaTopa Yepe3 pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

O1ieHKa CHJT B3aMMOJICHCTBHS 3apsHKEHHBIX TEIl.

Habmioienue npeBpallieHus SHEPTruy 3apspKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
CBETOJINO/1A.

W3ydyenue nporekaHus TOKa B €U, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs]) TMPH  OCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCAaTOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlil I1eKmMpudecKuil mokx.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcnoBuss CymIeCTBOBAaHMSI IOCTOSTHHOTO 3JEKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsoxenne U u D1C [.

3akoH OMa aJ1s1 yyacTKa LEnu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAX IIONEPEYHOrO0 CEYEHHs. YIEIbHOE CONPOTUBIICHHE
BELIECTBA.

[locnenoBarenbHOE, NapaIeNbHOE, CMEIIAHHOE COCIWHEHUE NPOBOJHUKOB. Pacuér
pa3BeTBIAEHHBIX deKTpuieckux 1enei. [Ipasuna Kupxroda.

PaGoTa snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemIoBasi MOLUIHOCTD, BbIEIsIEMAasi HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHME HCTOYHHMKA TOKa. 3akoH Owma uisi MOJHON
(3aMKHYTO¥) 3JIeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.



TexHuueckue yCTpPOHCTBA M TEXHOJOTUYECKHE TMPOILECCHl: aMIIepMETP, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSKEHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS JUIS  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIEHUS UWIMHIPUYECKUX IIPOBOJAHMKOB OT JJIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS IMPH MOCTOSHHOM
HaIPSHKEHUU.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHN€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, JJIC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEMIN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

HccnenoBanye CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANPSHKEHUS TSI JITAMIIbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B IEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuyueckas MPOBOAUMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE PUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1Sl JIEKTPOIU3A.

ONIeKTpUYeCcKuid TOK B razax. CaMoOCTOSTENbHBIH W HECAMOCTOSTEIBHBIA pa3psl.
PaznuuHbie TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [Inazma.

TexHuueckue yCTpOHCTBa W IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psAaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYMpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHE MeEAM, BbIIUIABKA AIIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.



CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hab6nronenue anexTposunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

Du3nYeCKHl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuuuH. OlleHKa  TpaHuIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUYECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKUN dKCIIEPUMEHT, J1a00paTOpHbIE PAOOTHI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0iaéHHoro ypoBHs B 10 Kiacce oCymiecTBIsSETCS ¢ y4ETOM
COJIEPKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesxicnpeomemuovie nOHAMUA, CEA3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJCIIb, U3MEPEHUE, OTPEIIHOCTH U3MEPEHUH, H3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHue CcUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIUsa, mnapabdoda,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoze, Auddysus, ocMoc, TemIoo0MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KaNWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbl, DSJIEKTPUUYECKUE CBOWCTBA METAUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABUKEHHUH C HCMOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTHYECKWE KOHCTPYKIUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U JIpyrue), JABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIONYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TIOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIACC



Pa3znea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeicTBuE NOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
WHIYKIUU.

MarautHoe ToJjieé MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIYJb. JI[BUXKEHHE 3apsHyKEHHOM 4YacTHIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MarunutHoe nose B Beuectse. eppoMarHeTuky, rnapa- U 1uaMarHeTUKH.

TexHu4eckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOU, yCKOpUTENIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO U MOJAKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMil MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHMKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

JenictBue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmronenne ABMXEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MAarHUTOSIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

HccnenoBanue MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOiCTB (heppoOMarHeTHKOB.

HccenenoBanue 1eicTBUS NOCTOSSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpezenieHrie MATHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKyuA.

SIBrieHne B3aeKTpOMArHUTHOM WHAYKUMHU. [loTok BekTOopa mMarHuTHOM HMHAYKIUU. DJIC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpudecKkoe IMoJIe.
Toxku dyko.

OJIC uHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM ITOJIE.

[TpaBuio Jlenna.

WunykrtuBHocTh. Karymika WHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykuu. 9J1C caMOMHAYKLUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HWHIAYKLIHUOHHAS TI€Ub,
COJICHOU/I, 3alIUTa OT 3JICKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHust 31eKTPOMarHuTHOM MHYKITUH.



Uccnenoanue 3aBucumoctd IC HHAYKIMM OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
MOTOKa.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (MEHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctd JIC caMOMHAYKLIMHA OT CKOPOCTU M3MEHEHUsS CUIIbI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue sBIE€HUS 2JIEKTPOMArHUTHOM WHIYKIIUH.

Ornpezenenre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHTYKIIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO FeHepaTopa.

Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

KonebarenpHas cuctema. CBOOOAHBIC KOJICOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO OMHCAHWS TapMOHHYECKHX KOJIGOAaHWH W3 WX DJHEPreTUYECKOro W
KMHEMaTU4YECKOTO OMHMCAaHMUS.

Amvmmatyna u ¢daza konebanuii. CBs3b aMIUTMTYbI KOJIEOAHUM MCXOTHOW BEIHYHUHBI C
aMIUIUTYIaMU KojeOaHui €€ CKOPOCTH U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepuon ManbIx cBOOOAHBIX KOJeOaHHI MaTeMaTUYeCKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KONEOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTue o0 3aryxaromux KojeOaHwsx. BwiHyX)7aeHHbIE KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHU4YecKne YCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH TEPHO/Ia MATBIX KOJIEOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoneOaHun
OT COMPOTHUBIICHUS.

HccnenoBanue kojebOaHWN Tpy3a Ha MAaCCUBHOM NPYXHHE C IeENIbi0 (HopMUpOBaHUS
MpeJICTaBICHUA 00 UeabHON MOJIENIN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NpU KOoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenune pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, NPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKHHHOTO MasSiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoyieOaHH Ha yIpyrom MojaBece.

W3ydeHue ABMKEHUSI HUTSHOTO MasiTHHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAIOMUX KOJIECOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnole Koredanus.



KoneGatenbubiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJ€OaHUS B HA€aIbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZABI 3apsjia KOHJEHcaTopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOjieOaTeIbHOM KOHTYpE.

3aryxamlye 3JeKTPOMarHuTHble Kosie0aHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemensblii TOK. MOIIHOCTH IEPEMEHHOIO TOKAa. AMIUINTYIHOE M JEHCTBYIOIIEE
3HaYEHHUE CHUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHyconanbHbIN IEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa UHIAYKTUBHOCTH
B LIENM CUHYCOMJAJIBHOIO EPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

WneanpHbiii Tpancopmartop. [IponsBonacTBo, mepenada U moTpedieHne dIEKTPUUIECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKU IPU INPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa HcIosib30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckrne YCTPOHMCTBA W TEXHOJOTHMYECKHE TIPOILIECCHI: AJIEKTPHUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBHCHUMOCTh YaCTOTHI CBOOOIHBIX KOJ€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiaorpaMMsbl SJEKTPOMArHUTHBIX KOJICOaHMH.

I'eneparop He3aTyXaroMIMX JEKTPOMArHUTHBIX KOJICOaHU.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHble CHHYCOU1abHbIEe KOeOaHusl.

Pe3ucrop, karymika MHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onaHc npu mocienoBaTeIbHOM COSAMHEHMM PE3UCTOpa, KAaTYHUIKW MHAYKTHBHOCTH M
KOHJIEHCATOPA.

YCeTpoicTBO M MPUHIIAIL JeHCTBUS TpaHchopmaTopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA 4epe3 MOCIEAOBATEIbHO COEIMHEHHBIE KOHIEHCATOP,
KAaTYLIKY ¥ pE3UCTOP.

HabmioneHune 31eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH TEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60IHbL.

MexaHudeckre BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepednsle W NpOIOJIbHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AU(paKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHE OKPYKAOIIEH CPEbI.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, MPEJOMIICHHE, NOJISIpU3alus,
uHTephepeHIus U TudpaKims.



[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUNBI paiuOCBsI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE TONIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmroienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG pakiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIUTYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanne  CBOWCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HHE, IPEJIOMIICHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

O6HapyxeHne HHPPAKPACHOTO U YIBTPA(PHOIECTOBOTO U3TYUCHHM.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeiHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. ToueuHsblit
MCTOYHUK CBETA.

Otpaxenue cBera. 3akoHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mpernoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLUEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEpe3 IPaHHULly paszaeina
JIBYX ONTUYECKHUX CPEJ.

Xon nmydeit B mpu3Mme. Jucnepeust ceeta. CloKHBIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yro oaIHoro BHYTPEHHETO OTPaKCHUS.

CoOuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOH cdepuueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO MTOKA3ATENS IPETOMIICHHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30M.

Xox y4a, IpOLEALIEro JMH3Y O IPOU3BOJIBHBIM YIJIOM K €€ ITIJaBHOM ONTUYECKON OCH.
[TocTpoenne n300pakeHU TOYKU U OTPE3Ka MPSIMON B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. ['1a3 Kak ONTHYECKas CUCTEMA.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass omnrtuka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsI MaKCUMMYMOB M MHUHUMYMOB B HHTEPPEPEHLUMOHHONW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuuecKuX HHTEPPEPEHIIMOHHBIX CXEM.



Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

HabmioneHne noiHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIENbHYIO IIJIACTUHY U NIPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mopaenun MUKpPOCKOIIa, TeECKOoMa.

Habmronenue untepdepeHium cera.

HabumroieHre 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue audpakuuu cBera.

N3yuenune qudpakiiMOHHON PEIIETKH.

Habmonenue nudpakiiioHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHre NoNsIpONI0B I U3yYEHNs MEXaHUUECKUX HaIPSKECHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUS OT BEIIECTBa (Ha MPUMEPE KUAKUX
JIUH3).

W3mepenne poKyCHOTO pacCTOSHUS paCCEUBAIOLIHNX JIMH3.

[TonydeHnne n300paxeHust B CHCTEME M3 TUIOCKOTO 3€pKajia U JIHH3BL

[Toryuenue n300pakeHHs B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHH€e TENECKOMYECKUX CHCTEM.

Habmonenue nudpaxym, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.

N3yuenue nonsipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JAUAJIEKTPUKA.

N3ydeHnue nnTepdepeHIuu J1a3epHOro U3Iy4eHUs Ha ABYX LIESIX.

Hab6nronenue aucnepcum.

Hab6mronenue u nccnenoBanre AUQPPaKIMOHHOTO CIIEKTPa.

H3mepenne miiHbI CBETOBOW BOJIHBI.

[ToyueHue ciekTpa U3Iy4yeHus: CBETOIMO0/1a TPH MOMOLTHU TU(PPaKIIMOHHON PEIIETKH.

Pa3znen 6. OcHOBBI crienMAaJIbHOM TEOPHUH OTHOCUTEIbHOCTH.

I'panuipl NPUMEHMMOCTH KJIacCCUYECKOM MexaHuKH. [locTynarsl crienuanbHON TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM ~ uHTepBai.  [IpeoOpazoBanms  Jlopenma.  YcioBue
NpUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUJICHHE BPEMEHHM U COKpAILEHUE
JUTUHBI.

DHeprusi U UMITYJIbC PEASITUBUCTCKOMN YaCTULIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

TexHu4eckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE NPUEMHHKH,
YCKOPHUTENH 3apsHKCHHBIX YaCTHII.



Yyenuueckui SKCIIEPUMEHT, J1a00paTOpHbIE PabOTHI, MPAKTUKYM.

OnpeneneHre UMIyabCa W SHEPTUU PEISITHBUCTCKUX YacTUIl (MO ¢ororpadusiMm TPEKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHno-601H06011 Oyanu3m.

PaBHOBecHOE TeIUIOBOE W3NMydeHUE (U3NMydyeHUE aOCOMIOTHO YEPHOTO Tena). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHrax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

®dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodddekrra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «KpacHas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO TOMJIOMIAIOIIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. Jlebenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. Jlnuna BonHbl ne bpoitns u pazmepsl
objmacTu  JOKaNMM3alMKM  JIBIKYIIEHCS  dYacTulbl. KopmycKynaspHO-BOMHOBOW  TyalU3M.
Judpakius 31eKTPOHOB Ha KpUCTAIIIAX.

Crnenuduka n3mepennii B Mukpomupe. CooTHoleHus Heonpeaenénnocrei [ eizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMUYECKHE IPOLECCHI: CIEKTPOMETpP, (OTOIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas OGarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HccnenoBanue Goropesncropa.

N3mepenue nocrostaHoM [nanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUSL.

Tema 2. Quzuxka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[ocrynatel bopa. Uznyuenne u mornonieHue (HOTOHOB IpU IEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buapel ciektpoB. CrieKTp YpOBHEUW SHEPTUM aTOMa BOJOPO/IaA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3llydeHue cBera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIM aHAINU3
(cTieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabnroneHne MuHEHYaTHIX CIIEKTPOB.

Y CTpolcTBO M ACHCTBUE CUETUMKA HOHU3UPYIOIINX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3ITYUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaul, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pe:KEHHOT0 aTOMapHOIO BOAOPOAA U U3MEpPEHHE MOCTOSHHON
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31eMEeHMAPHLIX YACHUY,.



Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
H3oTonsl.

PagnoaktuBHOCTh. Alnb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacmajn. ['amma-
U3JIy4CHHE.

3akOH paJuOaKTUBHOrO pacnaaa. PaaumoakTuBHbIE uH30TONBI B Tmpupoae. CBoKMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paioakTUBHOCTH Ha JKUBbIE Opranu3Mbl. EcTecTBeHHBIN
¢don mznyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edexT maccer sapa.

Snepubie peakmuu. Jlenenue wu cuHTE3 sAmep. SpepHbie peakTtophl. [IpoGiembr
YVOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHUS  SIEPHOM
SHEPTeTUKHU.

MeTtonbl perucTpauuu 1 UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTaIbHBIE B3aUMOJCUCTBUA. bapuoHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TritooHHast MOZENb apOHOB.

®usuka 3a npeaenamu CtanaapTHOU Mozenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO m3uueckoit KapTUHBI MUpA.

TexHUuUecKkre yCTpOWCTBA M TEXHOJOTHYECKHUE MPOLECCHl: H03UMETp, kamepa Buibcona,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomul, RPAKMUKyM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETPA.

N3ydenwne nornomieHus: 6eTa-4acTUll AITFOMUHHEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUZUKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAYCHUE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [ OOBSCHEHUS MPHPOABI KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUN. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTUBHOCTh. ctouHuk sHepruu CoJiHIa U 3BE3 /.

3BE31bI, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JIJIst
3BE3]] IJIABHOM  IOCJIENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O IPOUCXOKACHUM U 3BOIOIMH COJIHIIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muineunsiii [1yte — Hamia "'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnel
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaxX TANAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmionenust  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUH JUIS OMpeJesieHUus TOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYIIApUs U IPKUE 3BE3/BI.



Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYecKUl NPAKTUKYM.

Crioco6b1 n3MepeHus: (HU3NYECKUX BEJTHMYUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BeduyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHH, MCCIEIOBAHUN 3aBHCUMOCTEH  (pru3nyecKux
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHUYECKUA IKCTIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

Oo6o0maromnee noBTOpeHMe.

O6oOmieHne W cUCTeMaTH3alUsl  COJAEp)KaHHMs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOIUHAMHKaAy», «DIeKTpoauHamuKka», «KomebGaHus M BOJHBDY,
«OCHOBBI CHENMATBHON TEOPHUM OTHOCHUTENBbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMMHU U acTPOUZUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITUYECKON cdepax [AeATelNbHOCTH YelIOBeKa, pOojab M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAay4YyHON KapTHHE MHpa, 3HAYCHUE OINHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENIBHOM M POTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3NYecKol TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (U3NYECKON KapTHUHBI
MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 kimacce ocymecTBisieTcs ¢ ya€ToM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SIBJICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsI, U poBast 1a00paToOpHs.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue (yHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BeKTophl m HX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3EMEHTAPHBIX (DYHKIUIL.
[TpusHaku noo0us TPEyroabHUKOB, OIPEIeIeHHE TUIOIAIU IUIOCKUX QUryp U o0bEMa Te.

buonozua: snekrpuueckue SBICHHS B KUBOM mIpupojie, KojeOaTelbHble ABM)KEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  3IJIEKTPOIHEPTHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKoOBas JUarHOCTHKA B
MEJULMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marHuTHBIE TONMIOCa 3€MIIM, 3aJIe)KW MAarHUTHBIX pyJ, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: NpUMEHEHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIMOHHAS TIeyb, JMHUHM 3JEKTpolepeaady,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
YIBTPa3BYKOBass JMArHOCTUKA B TEXHHUKE, IPOCKLIMOHHBIM amnmapar, BOJOKOHHAas OINTHKA,
coJiHeuHas Oarapesi, CIyTHUKOBbIE IPUEMHUKH, siI€pHAsi SHEPTeTHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOTPAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yyeOHOro mpeamera «DHu3uKay JOIKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMS:
¢ cOOPMHUPOBAHHOCTh TPAKJAHCKOW TMO3MIUH  OOy4alomerocss Kak akTHBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBa;
® [IPUHATUE TPATUIHMOHHBIX OOINEYETOBEUECKUX T'YMAaHHUCTUYECKMX M JEMOKPATHUYECKUX
IICHHOCTEI;

®TOTOBHOCTh BECTH COBMECTHYIO NESATEIFHOCTh B MHTEpEcax TIpa)KIaHCKOro OOILIECTBa,

y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

® yMEHHE B3aUMOJECHCTBOBaTh C COLMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX

GYHKIUSAMHI U Ha3HAYEHUEM;
® FOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOI 1€ATEIbHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMUPOBAHHOCTH POCCUUCKON TPakTaHCKOW MICHTUYHOCTH, TATPUOTU3MA,
® [[CHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, IJOCTUKEHHSIM POCCUHCKUX
Y4EHBIX B 0071aCTH (U3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ chopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TTOBE/ICHUS;
® C[TIOCOOHOCTD OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHPYSCh
Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIE B JACSITEIbHOCTH
y4€HOrO;
® OCO3HaHME JUYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyIyIIETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® 3CTETHUYECKOE OTHOIIEHNE K MUPY, BKJIIOUasl 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYIIETO
¢dusnueckoii Hayke.
TPYAOBOI0 BOCHIMTAHMS:
eUHTEpEC K pa3IMYHbIM chepam npodeccHOHANbHON NeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON W TEXHUKOW, YMEHHUE COBEPIIATh OCO3ZHAHHBINA BBIOOP OyayIIeH
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;
® T'OTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U caMOOOpa3oBaHMIO B 00JacTH (HU3UKH HA
MPOTSKEHUH BCEH JKU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
¢ chOpMHPOBAHHOCTh SKOJIOTMYECKON KYJIbTYpbl, OCO3HAaHUE TJ00AIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
® [UIAHUPOBAHUE U OCYIIECTBIICHUE IEHUCTBUM B OKPYXKAIOLIECH CpEeAc Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;



e pacUIMpEHHE ONbITa JAEATEIbHOCTH SKOJOTMYECKOH HampaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAaHUH 10 (r3nke.
LHEHHOCTH HAYYHOT 0 MO3HAHUS:

¢ cOPMUPOBAHHOCTh MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

® OCO3HAHHUE IEHHOCTU HAyYHOH JESATEeIbHOCTH, TOTOBHOCTH B IpoIecce U3ydeHHs (pru3nkn
OCYILECTBIISATh MPOCKTHYIO U HCCIEIOBATENbCKYIO JeSITeIbHOCTh MHIUBUIYAJIbHO U B
rpymnre.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
ba3zoBble Jlornyeckue 1ecTBUA:
® CaMOCTOATEJIBHO (HOPMYITUPOBATh W AaKTyaJlU3UpOBaTh IMPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
¢ OIIPCACIIATD LECIN ACATCIBbHOCTH, 3aaBaTh MapaMCTPbl U KPUTCPHUU UX NOCTHUIKCHUS
® BLISIBJIATH  3aKOHOMEPHOCTH UM IMPOTHBOPEUYUS B PACCMATPUBAEMBIX (PHU3HUUECKUX
SIBJICHHUAX,
epa3pabarbiBaTh IUIAH peIICHUs MpoOJeMbl ¢ y4&TOM aHalM3a HUMEIOIUXCs
MaTepuaibHbIX U HEMaTEPUAIbHBIX PECYPCOB;
¢ BHOCUTb KOPPCKTUBLI B ACATCIIbBHOCTb, OLICHHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLICHUBATh PUCKU MOCJIEICTBUN JESATENbHOCTH;
® KOOPAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBHUAX pEATBHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
® pa3BUBATb KPCATHUBHOC MBIIIJICHUC IPU PCIICHHUHU JKU3HCHHBIX HpO6JIeM.
Ba3oBrble ucciaenoBareJnLCKHue AeHCTBUA:
® BJIaZICTh HAYYHON TEPMMHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U MeToJaMHu (U3UUYECKOI
HaYyKH;
® BJIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOM IEATEIbHOCTH B 00JIaCTH
¢u3MKM, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB
pemieHust 3a7a4  (PU3MUECKOTO COJEP)KAHMs, NPUMEHEHHIO pa3IMYHBIX METOJIOB
MO3HAHMUS;
® BJIAZICTh BUAAMU JCATCIBHOCTU IO IMOJYUCHUIO HOBOI'O 3HAHUA, Cro HHTCPIIPETALWHU,
peoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMUHBIX YUYEOHBIX CUTYAIUSIX, B TOM YHCIE MpU
CO3JIJaHWHU YU4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;
® BBLISIBJISITh ITPUUMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJlM3UpOBaTh 3ajady, BBIIBUTATbH
runore’y € pelleHus, HaxoIUTh apryMeHTbl [UIsl J0Ka3aTelbCTBA CBOMUX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;
® AHAJIM3UPOBATh TOJYYEHHBIE B XOJIe¢ pEIICHUs 3aJaydl pe3yJabTaTbl, KPUTHUYECKH
OLCHUBATHL UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBBIX YCIIOBUSAX;
® CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON ACATEIHHOCTH, B
TOM YHCJIE IPU U3YUYEHUH (DU3UKH;
® 1aBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;
® yMETh MEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;
® yMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JacTel;



® BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHUS;
® CTaBUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIE PEIICHHSI.
Pabora ¢ undopmaunmeii:

® BIIJICTh HABBIKAMU TMOMy4YeHUs HHPOpMamu (GU3HUECKOTO COJACPKAHUSI U3 UCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYHIECTBIIATH MOWCK, aHAU3, CHUCTEMAaTH3alUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (DOPM MpeacTaBICHUS;

® OIICHUBATh JIOCTOBEPHOCTh MH(OPMALINK;

® [ICII0JIB30BATh CPEJCTBA HH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M OpPraHM3alMOHHBIX 3a7ad C
coOmroneHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MAaCHOCTH, THUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30MacHOCTH;

®CO3/1aBaTh TEKCThl (U3UYECKOTO COJEpKaHUS B pa3NU4yHBIX (opmarax ¢ yd€Tom
Ha3Ha4YeHWs WH(pOpMAlMM W IEJIEBOM ayJUTOPHUH, BHIOWpAas ONTHUMAIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaTH3aliH.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

® OCYUIIECTBIIATH OOIIIEHUE HAa YPOKax (PU3UKH U BO BHE-YPOUHOM AESITEIbHOCTH;

® pacro3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallul U CMATYaTh KOH(IUKTHI,

®pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCMHOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

® [IOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMaHAHON ¥ UHIMBUYyaJIbHOU PabOThI;

® BLIOMpPATh TEMATUKY U METOAbl COBMECTHBIX AEHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA;

e I[PUHUMATh 1€ COBMECTHOH JeATeIbHOCTH, OPTraHU30BBIBAaTH U KOOPAMHHUPOBATH
JNEUCTBUA TIO €€ JOCTUKEHMIO: COCTAaBJSATh IUIaH JEHCTBUM, pacHpelesiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CY ATk pe3yIbTaThl COBMECTHOH paboTHI;

® OIICHMBATh KaYeCTBO CBOET0 BKJIAJa M KaX/I0T0 yYaCTHHUKA KOMaHbl B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

e [Ipe/jlaratb HOBBIE MPOEKTHI, OLEHUBATh MACH C MO3UIUU HOBU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

® OCYILIECTBIISITH TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IUYHBIX CHUTYyalHsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

® CaMOCTOSITEIBHO OCYILIECTBIISTh MO3HABATENIbHYIO JIEATENbHOCTh B 00JacTU (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

® CaMOCTOSITENIbHO COCTAaBJISAITh IUIAH PEIleHUs Pacu€THBIX M KAYeCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUS MPAKTUYECKOM PabOThl C YYETOM HMEIOIIHUXCS PEeCypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

® [aBaTh OLICHKY HOBBIM CUTYaIUsIM;

® pacIIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEIIOYTEHHI;

e JleJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peuieHue;

® OIICHUBATh MPUOOPETEHHBIH OIBIT;



e criocoOCTBOBaTh (DOPMUPOBAHHIO M TPOSBICHHUIO DJpYJUIMU B o00mactu (hu3mkH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:
® 1aBaTh OIICHKY HOBBIM CHTYalUsSM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OLICHUBAThH
COOTBETCTBHUE PE3yIbTATOB LIETISIM;
® BJIaJICTh HABBIKAMH ITO3HABATEILHON peIeKCHN KaK OCO3HAHHSI COBEPIIAEMBIX ICHCTBHI
Y MBICITUTENBHBIX MPOIIECCOB, UX PE3yIbTaTOB M OCHOBAHHIA;
® IICTIOJNIB30BATh MPHEMBI peIICKCHH ISl OLICHKH CUTYAIHH, BHIOOpA BEPHOTO PEIICHUS;
® yMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPHHUMATH PEIICHUS 110 UX CHIDKCHHUIO;
® IPUHUMAaTh MOTUBBI M aPT'YMEHTHI IPYTUX MIPU aHAIN3E PE3yIbTaTOB ACATCIBHOCTH;
® [IPUHUMAThH ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;
® [I[PUHUMATh MOTHUBHI U aPIYMEHTHI IPYTUX MPH aHAIN3E PE3YyIbTaTOB AESATEILHOCTH,
® [IPU3HABAThH CBOE MPABO U MPABO IPYTUX HA OLIHOKH.
B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI 1O (pu3MKe A
YPOBHsI CpeHEro 001ero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AIMOIIMOHAIbHBIN
MHTEIJICKT, IPEIIoIaralonmi copMHUPOBAHHOCTD:
® CAaMOCO3HAHU$, BKJIIOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BUJCTh HANpAaBICHUS pPa3BUTHSI COOCTBEHHOM AMOIMOHAIBHOW cdepbl, OBbITH
yYBEpEHHBIM B ce0e;
® CaMOpPETyJIHUPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMeHue IpUHUMATD
OTBETCTBEHHOCTh 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBaThC K
SMOIMOHATIBHBIM H3MEHEHHSAM H MPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;
® BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIOIIECH CTpPEMJICHHE K JOCTHKECHUIO IIETH U YCHexy,
OIITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHICTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
®OMIATUH, BKJIIOYAIOIMIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE IPYTUX,
YUUTBIBaTh €r0 TPH OCYIIECTBICHUH OOILICHUS, CHOCOOHOCTh K COYYBCTBUIO H
COIIEPEKHUBAHHUIO;
® COITMATIbHBIX HaBBIKOB, BKIIFOYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOLICHUS C IPYTUMHU
JIOIbMU, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHnmy obyuenust B 10 knacce npeIMEeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JTOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:
®[IOHUMATh pOJIb (PU3UKHM B HKOHOMHYECKOH, TEXHOJOTHMUYECKOW, HKOJIOTHUECKOMH,
COLMAIIBHOM M 3THYECKOU cepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3HKHU B
COBPEMEHHOM HAay4YHOU KapTHHE MHpa, 3HAYEHUE ONUCATEIbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIBHOW W TMPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCcKOM
TEOPHUH — MEXAHHKH, MOJEKYJIIPHON (PU3MKH M TEPMOAWHAMHKH, POJb (PU3UUECKOU
TEOpHH B (POPMUPOBAHHUU NIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;
® pa3IM4aTh yCJIOBUS NPUMEHHUMOCTH Mojenel (U3NYECKUX Te M MPOLECCOB (SABICHUM):
UHepIanbHas cucTeMa OTcuéra, abCONIIOTHO TBEPHOE TENO, MaTrepuajbHas TOYKa,
PaBHOYCKOPEHHOE JBMIKEHHE, CBOOOAHOE TaZicHUE, aOCOMIOTHO yrpyras aedopmarus,
a0COIOTHO yIpyroe U adCoJIFOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH Ta3a, KUIKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tella, UIeaTbHBIN a3, TOUYEUHBIN 3apsl, OAHOPOIHOE
AIEKTPUUECKOE TOJIE;

epazuuaTh yCIOBUs (TpaHUIBI, O0JACTH) NPUMEHUMOCTH (PU3NUECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTD
MCIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

¢ AHAJIM3UPOBATH U OGBHCHHTB MCXAaHUYCCKHUEC MPOLECCCHI U ABJICHUS, UCITOJIB3YS OCHOBHBIC
MOJIO)KEHUS M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHHYECKOTO JABUKEHMS,
dbopMyIibl KHHEMATHUKU PABHOYCKOPEHHOTO JBIKEHUS, IpeoOpazoBanus ["anumnes nis
CKOPOCTHU U NCPECMCUICHUA, 3aKOHLI HI:IOTOHa, MMpUHIUII OTHOCUTCIIbHOCTU Fannneﬂ,
3dKOH BCCMHPHOI'O TAIOTCHUSA, 3aKOHBI COXpPaHCHHA HMITYJIbCa U MEXaHUYECKOU
SHEPruM, CBSI3b pabOThl CWJIBI C W3MEHEHHEM MEXaHUYECKOW HHEpPIruH, YCIOBUS
paBHOBeCHs] TBEPAOTO Tena), MPU TOM HCIOIb30BaTh MAaTEeMAaTUYECKOE BbIpaKCHHE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MPEOOPa30BAHMIA
lanunes, BToporo u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS] UMMYJIbCa U
MEXaHUYECKOM 3HEPTuH, 3aKOHA BCEMUPHOTO TITOTECHUS,

¢ AHAJIU3UPOBATH U O6’b$ICH$ITb TCIIJIOBBIC TPOLECCChI U SABJICHUSA, HWCIIOJb3ySA OCHOBHBIC
nonoxeHuss MKT u 3akoHBl MOJIEKYIApHON (HU3UKM W TEPMOAMHAMUKH (CBS3b
JIaBJICHUS UJICATHHOTO ra3a co CpeAHENH KHHETUYECKON SHEPTrUei TEMI0BOTO IBUKEHUS
W KOHIEHTpalued ero MoJIeKyJ, CBsI3b TeMIEepaTyphl BeIIeCTBa CO CpeaHeu
KHHETUUECKOU 3H€pFI/IeI>'I TCIIJIOBOT'O JIBMXXCHHUA €TI0 YaCTull, CBA3b [AaBJIICHUA
UCaNbHOTO Ta3a C KOHIEHTpaluued MOJIeKyll W €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, TEpBbIA 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPAHEHUS
SHCpPTrUU B TCIJIOBBIX HpOHGCC&X), Inpu 9S5TOM HCIOJIb30BAThL MAaTCMATUYCCKOC
BBIPAJKECHHUE 3aKOHOB, YKa3blBaTh YCJIOBUS IPUMEHMMOCTH ypaBHEHMs MeHaeneeBa—
Knaneiipona;

¢ AHAJIM3UPOBATH U OG’LHCHHTB SJICKTPUYICCKUC SAABJICHUS, UCIIOJIB3Yd OCHOBHLIC IMOJIOKCHHUA
U 3aKOHBI JJIEKTPOJMHAMHUKU (3aKOH COXpPAHEHHs JJIEKTPUYECKOrO 3apsjia, 3aKOH
Kynona, moTeHIuanbHOCTh 3JIEKTPOCTATUYECKOTO MO, MPUHIUI CYNEPHO3UIHU
IIEKTPUYECKUX TMOJIEH, IPU 3TOM YKa3blBasl yCJIOBUS IPUMEHUMOCTH 3akoHa KyioHa, a
TAKKC MNPAKTUYCCKU BAKHBIC COOTHOLICHUA: 3aKOHBI OmMma IJid yd4aCTKa OCnu U AJId
3aMKHYTOM JIEKTpUYECKOU 11emnu, 3akoH Jxoyns—Jlenna, mpasuna Kupxroda, 3aKoHbI
®dapanes 15 JIEKTPOIU3A);

® ONUCHIBATh (hU3MUYECKHE MPOIECCHl U SIBJICHUS, UCIIONb3ysd BEJIMYMHBI: NEepEeMeIleHuE,
CKOpPOCTh, YCKOPCHUC, UMITYJILC TCJIa U CUCTCMBI TCJI, CUJIa, MOMCHT CHJIbI, JaBJICHUC,
MOTCHIMAJIbHAass SHCPrusA, KHUHCTHUYCCKAsA OSHCPIrUs, MCXaHUYCCKass SHCPIrus, pa60Ta
CWJIBI, LIEHTPOCTPEMHUTENbHOE YCKOPEHHE, CHUJla TSDKECTH, CHjla YIPYrocTH, CHIla
TPEHUSI, MOIITHOCTh, DHEPTUS B3aUMOICHCTBUSA Tela ¢ 3eMyEit BOIU3H €€ TOBEPXHOCTH,
SHEprusi ympyroi gegopmanuy TMPY>KUHBI, KOJIUYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIeparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS HSHEPrus HJCaTIbHOTO
OJIHOATOMHOTO Ta3a, padoTa HIICATHHOTO ra3a, OTHOCUTENBbHAS BIAXKHOCTH BO3AYXa,
KIIJ waeanbHOro TEIJIOBOIO JBUTATENsl; AJIEKTPUUYECKOE TMOJIe, HANPSHKEHHOCTH
JNEKTPUYECKOTO TOJsl, HAMPsHKEHHOCTh MOJS TOYEUHOTO 3apsiia WM 3apsyKEHHOTO
miapa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUUECKOTO MOJIsI, pa3HOCTh
MOTCHIUAJIOB, JJICKTPOABHIXKYIIAA CHJIA, CHUJIA TOK4, HAIIPSIXKCHUC, MOIIHOCTL TOKa,
JJeKTpUYecKass EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTUBICHHE ydacTKa LEMu C



MOCJICIOBATEIbHBIM M TAapajUICIbHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTH
AJIEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

® O0BSICHATH OCOOEHHOCTH MPOTEKAHUS (PU3UYECKUX SBJICHH: MEXaHUYECKOE JIBHIKCHHE,
TEIUIOBOE JIBIDKEHUE YACTHUI[ BEIIECTBA, TEIJIOBOE paBHOBeCHE, OpPOYHOBCKOE
nBwkeHne, nuddys3us, wucmapeHue, KUIEHWE W KOHJCHCAIMS, IUIABICHHE |
KpUCTaJUTH3AIUA, HaIpaBJIEHHOCTh TeTIONepeIauH, AIICKTPHU3ALIHS Tell,
SKBUIOTEHIIMAIIBHOCTD MOBEPXHOCTH 3apsSKEHHOTO MPOBOJIHUKA;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BETMYHMHBI OT APYTOU ¢
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, NpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
dbuKcUpOBaTh PE3yIbTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
rpaguKkoB C y4€TOM aOCONIOTHBIX TMOTPEIIHOCTEH W3MEPEHHH, IeNaTh BBIBOJBI IO
pe3yabTaTaM UCCIeIOBaHUS;

® IPOBOANTH KOCBEHHBIC W3MEPEHHS (U3MYECKUX BEIMYMH, IPU OTOM BBIOUpATh
ONTUMAIBHBIA METOJ HW3MEPEHHUs, OIICHUBATh aOCONIOTHBIE W OTHOCUTEJIBHBIC
MOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUIA;

® IPOBOAMTH OIBITHI IO MPOBEPKE MPETIOKCHHONW THIIOTE3bI: TUIAHUPOBATh IKCIICPUMEHT,
coOupaTh IKCMEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH MOJYYCHHBIE PE3yIbTaThl
W JIeNIaTh BBIBOJI O CTATyCe MPEII0KCHHOW TUITOTE3HI;

e cOOMIOIaTh TpaBWiIa 0E30MacHOro TpyJda MPU MPOBEICHUU HCCICIOBAHUN B pamMKax
y4eOHOTr0 SKCIEpPUMEHTa, MPAaKTUKyMa W y4eOHO-MCCIIeNOBATEIbCKOM U TMPOEKTHON
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
00opyIoBaHUs;

e permaTh pacyETHBIC 3a7]a4M C SIBHO 33JIaHHOW M HESBHO 3aJaHHON (PU3NYECKON MOJIENBIO:
Ha OCHOBAaHMM aHANM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (U3HUECKOW MOAEIH,
OTBeUalolIeil TpeOOBAHUAM 3a/1a4H, MPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUU TMPU HCIOIH30BAHUM MaTEMaTHYECKUX METOOB
pemieHus 3agav, TMPOBOAUTH pacyéThl HA OCHOBAaHWUM HMMEIONIUXCS JAHHBIX,
AQHAJIM3UPOBATh PE3YJAbTAThl M KOPPEKTUPOBATH METOJbI pEUICHUsT C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

e peliaTh Ka4eCTBEHHBIE 3a/1aud, TPeOyIore MPUMEHEHUs 3HAHUW W3 Pa3HBIX Pa3/elioB
Kypca (DU3WKH, a TakKe WHTETpallyl 3HAaHWA W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO ITMKJIA: BBICTPAWBATh JIOTUYECKYIO IIEMIOYKY PACCYXIACHUN C OMOpOd Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBJICHHS;

® ICTIOJIb30BAaTh TEOPETUYECCKUE 3HAHMS I OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB PabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MPUMEPHI BKIIAAa POCCUMCKUX W 3apyOCIKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpPA, B PAa3BUTHUE TEXHHUKU U
TEXHOJIOTHi;

® AHAJTM3UPOBAThH U OIICHUBATH MOCIIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON NEATEIBHOCTH
YeloBeKa, CBA3aHHOW ¢ (U3NYECKMMHU NpOIecCaMH, C TO3MLIUN 3KOJOTHYECKOU
0€30MacHOCTH, TPEACTABICHUN O PAIMOHAIBLHOM IPUPOIOIOIB30BAHNN, a TaKXKe
pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUM HAyKHM W TEXHOJIOTMW IS JajdbHEWIEro
Pa3BHUTHSI YEJIOBEYECKOTO OOIIECTRA;

® IPUMEHSTh Pa3InYHbIe CIIOCOOBI PaboThl ¢ MHpOpMaNHEeH (HU3UIECKOTO COJEPIKAHMS C
UCIIONIb30BAaHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHA, TIPH  OTOM



UCIIONIb30BAaTh  COBPEMEHHbIE  MH()OpMALMOHHBIE  TEXHOJOTHMHM ISl TIOHMCKa,
nepepabOTKU M TpPEAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYJISApHOH HHMOpMAIH,
CTPYKTYPUPOBAaHUS M HHTEPIPETALUU HHGOPMAIMM, TOJYYEHHONH M3 Pa3IMnYHbBIX
MCTOYHHUKOB, KPUTHUECKH aHAIN3UPOBATh MOIYyYaeMyI0 HH(POPMAIMIO U OLCHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWH, TaK M HAa OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALIUY;

®IPOSIBIISITH ~ OPTaHM3AIMOHHBIE W TO3HABAaTENbHBIE yMEHHS  CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U y4eOHO-
HCCIIEI0BATELCKUX padoT;

epaboTaTh B TPYHNIE C HUCIHOJIHEHHWEM pa3IMYHBIX COIMAJIBHBIX POJEH, IIAHUPOBAThH
paboTy TpyNIbl, pPaMOHAIBHO pPACHPEACTATh MAEATENBHOCTh B HECTaHIAPTHBIX
CHUTYaIMsIX, 3JIeKBaTHO OLIEHMBATH BKJIAJ Ka)KI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE
paccMaTtprBaeMoi poOIeMbl,

®IPOSIBIISITH ~ MOTHBAIMIO K  Oyaymeidl mpodeccHOoHanbHOW — JEATENBbHOCTH IO
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TMPOQHIIS.

K xonny oOyuenus B 11 knacce nmpeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

® [IOHUMATh POJIb (PU3UKH B SKOHOMUUYECKOU, TEXHOJIOTHYECKOM, COIIMAIbHON U 3THYECKOU
chepax AESITENbHOCTH 4YeNOBEKa, pOoJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOMH
KapTUHE MUpPA, pOJIb ACTPOHOMHUHM B IIPAKTHMUECKOH JESATENIBHOCTH YEJIOBEKa U
JAIbHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAQUYEHHUE  OIMCATENIbHOM,
CHUCTEMaTHU3UPYIOMIeH, OOBSICHUTEIIBHOW W TPOTHOCTHYECKOW (DYHKIMH (PU3HUeCcKOM
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIMAIBbHON TEOpUHM OTHOCUTENHbHOCTH, KBAHTOBOMU
¢u3uku, ponb QU3NUECKOW Teopuu B (POPMHUPOBAHUM HPEICTABICHUN O (PU3NYECKOMH
KapTUHE MHUpPA, MECTO (pu3MuecKol KapTHHBI MHUpPa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O PUPOJIE;

® pa3IM4aTh yCJIOBUS NPUMEHHUMOCTH Mojenel (U3NYECKUX TeJ M MPOLECCOB (SABICHHM):
OJTHOPOAHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJs, TapMOHHMYECKHE
KojeOaHusl, MaTeMaTUYeCKUd MAasATHUK, WACaJIbHBIA MNPYXKUHHBIH  MasTHUK,
rapMOHUYECKHUE BOJIHBI, HJICAIbHBIA KOJIEOATENbHBIA KOHTYp, TOHKAs JIMH3a, MOJeNen
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOW MOJIEJIH CBETA;

epa3nuyaTh YCcIoBHA (TpaHUIlBl, O00JAaCTH) TNPUMEHUMOCTH (DU3UYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OTPaHUYCHHOCTD
HCIOJIb30BAaHUs YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh M OOBACHATH DJICKTPOMATHUTHBIE MPOLECCHl U SABICHUSA, HCIONb3Ys
OCHOBHBbIE TIOJOXEHUS M 3aKOHBI JJEKTPOJMHAMHKU U CHEHHAIbHOM Teopuu
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs AJIEKTPHUECKOro 3apsia, cuia AMIepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHAyKiuHM, mpasBwio Jlenma, cBsazp O/1C
CaMOUHIYKIUU B DJIEMEHTE S3JEKTPUUECKON IIeMH CO CKOPOCTHIO M3MEHEHHS CHJIBI
TOKa, TTOCTYJIAThI CTICIIHAIBHON TEOPHH OTHOCUTEIHHOCTH DUHINTEHHA),

® AHAJIM3UPOBATh M OOBACHATH KBAaHTOBBIE MPOIECCH U SIBICHUSI, UCTIOIb3YS MOJIOKECHUS
KBaHTOBOW (u3uku (ypaBHeHue DWHITeHHa i (horodddexTa, MepBbIi U BTOPOM
nocTyNathl bopa, IpUHIUIT COOTHOIICHUS HeompeaenéHHoctel ['eiizenOepra, 3aKOHBI
COXpaHEHHUsI 3apsIOBOr0 U MacCOBOT'O YMCENl U SHEPIUU B SAEPHBIX PEAKLMIX, 3aKOH
pPaIuoaKTUBHOTO pacraja);



® ONTUCHIBATh (DU3MUECKHUE MPOIECCHl U SBJICHUS, UCTIONB3YS BEIMYUHBL: HAMPSKEHHOCTH
JNEKTPUYECKOTO  MOJI, TMOTEHIHUal  DJEeKTPOCTaTHYECKOro  TOJs,  Pa3HOCTb
MOTEHIINAJIOB, JJIEKTPOJBIKYIAS CHJIA, MHIYKIMS MArHUTHOTO IIOJISI, MarHUTHBINA
MOTOK, CWIa AMIiepa, WHIYKTUBHOCTb, JJICKTPOJBIDKYIAS CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YUCJIO U 3aps]l pa, SHEPTHs CBS3U SAPa;

® O0BSCHATH OCOOCHHOCTH TPOTEKaHHWS (U3UYECKUX SBIICHUM: DIIEKTPOMarHUTHAas
WHAYKIHS, CAMOUHYKIIUS, pe30HaHC, HHTep(depeHIus BOIH, TUPPAKIUs, TUCTIEPCHUs,
NOJTHOE BHYTpEHHee oTpaxkeHue, (potoanekrpuueckuii apdexr (porosaddekr), anpda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHallu3a U paboThI Jlazepa;

® OIIpENENSITh HANpaBiICHHE HMHIYKIUUM MAarHUTHOTO MOJS MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlIopeHia;

®CTPOUTh M300pak€HUE, CO3JaBacMOE€ IIJIOCKUM 3€pKajioM, TOHKOM JIMH30H, |
pacCUUTHIBATh €T0 XapaKTEPUCTUKU;

® IPUMEHATh OCHOBOIIOJIAralOIINe ACTPOHOMUYECKUE TOHATHUS, TEOPUU M 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NYECKUX TIPOIECCOB, MPOUCXOMSIIMX B 3BE3/AX, B
3BE3MHBIX CHCTEMax, B MEXTaJaKTUYECKOW cpele; MABMKCHHUS HEOCCHBIX Tel,
JBOJTIONNH 3BE311 1 Beerenno;

® [IPOBOJUTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIUYUH C HCIOIH30BAHHEM
HPSIMBIX U3MEPEHU, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3YyIbTAThI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3WYECKHUX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH W3MEpPEeHMid, JIelnaTh BBIBOJLI IO  pe3ylbTaraM
UCCJIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3MYECKHX BEIWYMH, TPU ITOM BBIOMPATH
ONTUMANBHBIA METOJ W3MEPEHHs, OIECHUBATh aOCOIIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHU;

® IPOBOAUTH OIBITHI 1O MPOBEPKE MPEATOKEHHOW TUIOTE3bI: TUIAHUPOBATh SKCIEPUMEHT,
coOuparh IKCHEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBAThH MOIYYECHHBIE PE3yJIbTaThl
U JIeJIaTh BBIBOJ] O CTATyCE MPEAJI0KEHHOU TUITOTE3bI;

® OIIMCBIBATH METO/IbI ITOJIYYE€HUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOMIOIaTh MpaBWiia 0e30MacHOro TpyJda MPU MPOBEICHUM HCCIECIOBAaHUM B paMKax
y4eOHOr0 SKCIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeOBAaTeNIbCKOW U MPOEKTHOM
JESTENIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB H JIADOPATOPHOTO
00opyIoBaHus;

e pemiath pacu€THHIC 3aJ]a4M C SIBHO 33JJaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON MOJIEINBIO:
HAa OCHOBAaHMM aHalu3a YCJIOBUA BBIOMpaTh (U3HUECKHE MOJENH, OTBEYalollne
TpeOOBaHUSAM 3a/la4yM, TPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
(GU3HYECKUX TEOPH MPU UCIOIB30BAHUN MATEMATHUYECKUX METOJOB PEIICHUS 3aad,
MPOBOAMTH PACUETHl HA OCHOBAHWU UMEIOIINXCS JTaHHBIX, aHAM3UPOBATh PE3yIbTaTh
U KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOTyUYEHHBIX PE3YyIbTaTOB;

e peliaTh Ka4eCTBEHHBIE 3a/1aud, TPeOYIOIMe MPUMEHEHUS 3HAHUW W3 Pa3HBIX Pa3/IelioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHUM W3 JPYrHuX MPEeIMETOB €CTECTBEHHO-



HAy4YyHOTO IIMKJa: BbICTpanBaTh JIOTHMYECKYIO ILIETIOYKY PpacCyKICHHIl ¢ omopoil Ha
W3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

® [ICII0JIB30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX MPUHIHUIIOB pabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/Ia POCCUNCKHUX U 3apyO0ekKHBIX yUEHBIX-PU3UKOB B Pa3BUTHE
HAyKW, B OOBSICHEHHE TIPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHIA;

® AHATM3UPOBAThH U OIICHUBATH MOCIIEACTBUS OBITOBOI U MPOU3BOJCTBEHHON NEATEIBHOCTH
YEeJIOBEKa, CBSI3aHHOMW ¢ (PU3MUYECKUMHU TMPOIECCaMH, C TO3HUIMK IKOJIOTHYECCKOM
0€30MacHOCTH, NPEICTaBICHUH O palUOHAIBHOM MPUPOJIONOIL30BAaHUHU, a TaKKe
pasyMHOM MCIOJIb30BAaHUU JOCTHKEHUM HAyKHM W TEXHOJIOTMH IS JalbHEWILIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

® [IPUMEHSATh PA3IUYHbIE CIIOCOOBI PabOThl ¢ MHPOPMAIUEH (PU3NIECKOTO COJCpPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTMH, TIpHU  3TOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepabOTKU M TpPeAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYJSApHOH HHGOpMAIUH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpPETAlud HWHPOPMAIUH, MOIYUYEHHOW W3 pa3IHMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHalu3a
UCTOYHHKA UH(POPMALIUY;

®IPOSIBJIATh ~ OpPTaHM3AIOHHbIE W  [O3HaBaTEJIbHbIE YMEHHUS CAMOCTOSITEILHOTO
NpUOOpPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M Yy4eOHO-
UCCIIEI0OBATEIbCKUX PaldoT;

epaboTaTh B TPYIIE C HCIOJHEHUEM pPA3IUYHBIX COLMATBHBIX POJICH, TUIAHUPOBATH
paboTy TpymIbl, palMOHATBHO PACIPEACTATh EATEIBHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

®IIPOSIBJIATH  MOTHUBALIMIO K  Oyaymedl  npodeccnoHalbHOM — IEATENIbHOCTH IO
CIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.
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MPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kopn
MPOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro oo1ero 0opa3oBanus

JleMOHCTpUPOBATh HA IPUMEPax POJIb U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOW HAYIHOM
KapTHUHBI MUPa, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTHA, B MPAKTHYECKOHN JESITEILHOCTH
JTroaen

10.2

Y4auTHIBaTh TPAHUIB MPUMEHEHUS W3YyYCHHBIX (DU3UUECKUX MOJENCH: MaTepHalbHas TOYKa,
HMHEpIHAIbHAs CUCTeMa OTCU€Ta, abCONIOTHO TBEPAOE TENO, WACATBHBINA ra3; MOJEIH CTPOCHHS
ra30B, )XUIAKOCTEH W TBEPIBIX TEJN, TOUCUHBIH SJCKTPHUECKUN 3apsil — IPU PEIICHIH (PU3MIECKUX
3az1a4

10.3

Pacnio3HaBathk (usndeckue sBIeHHUS (TIPOIECCHI) M OOBSACHATh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KHHETHIECKOH TEOPHH CTPOCHHUS BEIISCTBA M 3JICKTPOJAMHAMHKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE IMpPSIMOJHMHEHHOE IBH)KEHHE, CBOOOJHOE TMAJCHHE TEN, JBWKCHUE II0
OKPYXXKHOCTH, WHEpLHWs, B3aumMojeicTBue Teir; Auddy3us, OpOYHOBCKOE JBHKCHHUE, CTPOCHHE
KHUIKOCTEH 1 TBEPABIX TeJ, U3MEHeHHe 00bEMa Tes MpH HarpeBaHHW (OXJIKICHHH), TEIJIOBOE
paBHOBecHe, HWCIApeHWe, KOHJACHCAlWs, IUIABJICHUE, KPUCTAJUIM3aLUs, KUIICHHE, BII&KHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHHS Ia3a INPH €ro HArPEBaHWUH B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napaMeTpaMu COCTOSIHUS I'a3a B U30MPOLECCax; JISKTPHU3ALHs TeJ, B3aUMO/ICHCTBHE 3apsiI0B

10.4

OnuchiBaTh MEXaHMYECKOE ABIDKCHUE, HCIONB3Ysl (DU3MYECKUE BEIWYHMHBI KOOPAMHATA, MYTh,
nepeMelieHrne, CKOpocTh, YCKOPEHUE, Macca Tella, CUIla, UMITYJIbC Tejla, KUHETUYeCKas SHEeprus,
MOTEHIMAJIbHAS DHEPTHUs, MeXaHuueckas padoTa, MEXaHMYecKas MOILIHOCTh; IPU OMUCAHUH Ipa-
BIWJIBHO TPAaKTOBATh (YU3UYCCKHUIA CMBICI HCIOJIB3YEMbIX BEIUYMH, UX O0O3HAYCHHS U CAMHUIIEI,
HaXOIUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HUYECKYIO BEIHUUHY C APYTUMH BETHIMHAMH

10.5

OmnuceBaTh HN3Yy4YCHHBIC TEIIJIOBLIC CBOICTBA TEl M TEIJIOBBIC SABJICHUSA, UCIIOJIB3Ys (bI/ISI/I‘leCKI/IC
BCJIMYMHBI: OaBJICHUE Tas3a, TEMIICpaTypa, CpCAHAsA KHUHCTUYECKass OHEPrus XaoTHUYECKOI'O
ABMYKCHHA MOJICKYJI, CPEAHCKBaJIpaTUIHAA CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIUIOTHI, BHYTPCHHSAA
OHEprus, pa60Ta rasa, KO3(b(bI/IIII/IeHT MOJIE3HOI'0 JIEHCTBUS TEIIOBOTO ABUTATCIIA; IIPU OMMUCAHUHN
MNpaBHUJIbHO TPAKTOBATb (1)H3I/I‘ICCKHI71 CMBICJI HCIIOJB3YEMbIX BCJIWYHNH, HX 0003HaYEHUST H
CAWHUIEBI, HAXOAUTb (1)OpMy.]'IBI, CBA3bIBAIONIUEC NAaHHYHO (1)I/I3I/I‘ICCKYIO BCJIMYUHY C JApYruMu
BCJIMYWHaAM

10.6

OnuceiBaTh MU3Y4YEHHbIE DJJIEKTPUYECKHE CBOICTBA BELIECTBA M IJIEKTPUUECKUE SIBICHUS
(TIporiecchr), UCTIONB3YS (U3UUECKUE BEIWYMHBI: 3JIEKTPUUCCKHUN 3apsijl, dJIEKTpHYECKOe MoJIe,
HanpsKEHHOCTD 110J14, IOTEHIIHAN, Pa3HOCTh MOTEHLIUANIOB; IIPY ONKMCAaHUM [IPABUIILHO TPAKTOBATh
(PU3UYECKHUI CMBICI UCIIOJIB3YEMBIX BEITMUMH, UX 0003HAYCHNUS M COMHUIIB]; YKA3hIBaTh (DOPMYIIBL,
CBSI3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETHYHHY C JPYTUMH BEIMINHAMUA

10.7

aHAJM3UPOBATh (PH3MUYCCKHE MPOLIECCHl U SBICHUS, UCIONB3YsI (PU3UUECKUE 3aKOHBI U MIPUHIIHITBL:
3akoH BceMupHoro Tsarotenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOH
SHEPTHH, 3aKOH COXPAHEHUs HWMITYJIbCa, NPHHLMII CYNEpPHNO3ULUN CHJI, MPUHLUI PaBHONPABUS
WHEPIUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOpPHIO CTPOCHHS BEIIECTBA,




Kopn
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero oopa3oBaHus

Ta30BBIC 3aKOHBbI, CBA3b Cpe,[[HCﬁ KUHETHYECKOM OHEPIrUM TCIUIOBOTO JBHMXXCHUSA MOJICKYJI C
a0COFOTHOM TeMnepaTypoﬁ, l'[epBI)II\/'I 3aKOH TCPMOJUHAMUKHU; 3aKOH COXPAaHCHUS IJICKTPUUCCKOT'O
3apsaa, 3aKOH Ky.]'IOHa; IIpu OSTOM pas3jndarb CJIIOBECCHYIO Q)OpMYHI/IpOBKy 3aKOHa, C€ro
MaTeMaTU4CCKOC BbIPAXKCHUC U YCIIOBUS (FpaHI/IIII)I, 06.]'[8.CTI/I) IMPUMCHHUMOCTHU

10.8

OOBACHATHL OCHOBHBIE IMPUHIHUIIBL JercTBUS MalllvH, HpI/I60pOB U TCXHHUYCCKUX yCTpOﬁCTB; pas-
JIM4aTh YCJIOBHUA UX 0€30IMaCHOr0 MCIOJb30BAHUS B HOBCGHHCBHOﬁ KU3HHU

10.9

BBIMONHATE 3KCIEPUMEHTHI 110 HCCIIEA0BaHHIO (DPU3UYECKUX SIBJICHHH M IPOLIECCOB C HCIIOJb-
30BaHUEM IMPSIMBIX W KOCBEHHBIX HM3MEPEHHMIA; MPH 3TOM (POpMYyJIHMpoBaTh mpodieMy (3amgady)
Y THIIOTE3y Y4eOHOro 3KCIEepPUMEHTa, cOOMpaTh YCTAHOBKY M3 IIPEAJIOKEHHOrO 00OpYAOBaHWUSL,
MPOBOJIUTE OIBIT U (POPMYITHPOBATEH BEIBOIBI

10.10

OCYIIECTBIATh NPSIMBIC M KOCBEHHBIC M3MEPEHHS (H3MYCCKUX BEIUYWH, IPH 3TOM BBEIOHpATH
ONTUMAJBHBIA CHOCO0 M3MEPEHHS W HCIOJIb30BaTh M3BECTHBIC METOMBI OLICHKU IMOTPEIIHOCTEH
U3MEPEHUN

10.11

HccnenoBaTte 3aBHCHMOCTH MEXAY (PHU3MYSCKHMHU BEIMYMHAMHI C UCIIOJIB30BAHUEM IPSMBIX
W3MEpPEHHH; MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBAThH PE3YNbTaThl IIOJyYCHHOU
3aBHCHMOCTH (PM3UYECKUX BEJIMYMH B BUAE TAOJHIl U TPA(HKOB, IEIATh BBIBOJBI 110 PE3yIbTaTaM
HCCIJIEJOBAHUS

10.12

COGJ’IIOZ[&TI) ImpaBujIa 0€e30macHOro TpyAa Ipu NpOBCACHUN HCCIEI0OBaHUI B paMKax y‘IeGHOFO
OKCIICPUMCHTA, y‘ICGHO-I/ICCHeHOBaTCHLCKOﬁ u HpOCKTHOI\/'I ACATCIIBHOCTH C HCIIOJIBb30BAHHUEM
HU3MEPUTECIIBHBIX YCTpOﬁCTB u naGopaTopHoro O60pYI[OBaHI/I${

10.13

Pemrate pacuérHple 3amaun ¢ SBHO 3aJaHHON (DU3UYECKOW MOJENBIO, UCHONB3Ys (hU3NYECKUe
3aKOHBl W IIPUHIMIIEL, HA OCHOBE aHAJIW3a YCIOBHS 33Ja4d BHIOMpaTh (DPU3UUECKYI0 MOICIb,
BBIICNIATh (DU3MUCCKHE BEIMYMHBI M (OPMYJBl, HEOOXOAMMBIE Uil €€ pEeIICHHUs, MPOBOIUTH
Pacy€Thl U OIICHUBATh PEATFHOCTD MOJTYIECHHOTO 3HAYCHHSI (PU3NICCKON BEITMIUHEI

10.14

Pemate kadecTBeHHEIS 3aJa4u: BBICTpaWBaTb JIOTUYCCKH HCHIPOTUBOPCYUBYIO IICMOYKY
paCCY)KL[eHI/Iﬁ C OHOpOﬁ Ha U3y4YCHHBIC 3aKOHbI, 3dKOHOMEPHOCTH U (bI/I3I/I‘IeCKI/Ie SIBJICHUS

10.15

Hcnonp3oBath mpu penieHHH y4eOHBIX 3a/lad COBPEMEHHbBIC MH(POPMAIMOHHBIC TEXHOIOTHHU IS
MOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAMU U TIPEICTABICHUS yIeOHONH M HAyYHO-IIOMYIISIPHON
HH(POPMAIHH, TOTYICHHON U3 PA3IMYHBIX HCTOYHUKOB; KPUTUYCCKH aHATU3UPOBATH MTOIYIaeMYIO
HHGOPMAITHIO

10.16

[IpuBoIUTE IpEMEpPHI BKIAa POCCHICKUX M 3apyOCKHBIX yIEHBIX-(OU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOIOTHI

10.17

Hcmonn3oBath TCOPCTUYCCKUEC 3HAHHUA I10 (1)1/131/11(6 B HOBCGHHGBHOﬁ KU3HU JJId obecrieueHus
0e30IacHOCTH npu O6paHIeHI/II/I C npn60paMH U TCXHUYCCKUMHA yCTpOﬁCTBaMH, AJI1 COXpaHCHHUA
300pPOBbA U CO6.]'IIOI[6HI/I$[ HOPM 5KOJIOTHUYECKOI'0 IMOBCACHUS B Oprmanmeﬁ cpeae

10.18

Paborate B Tpynr€ C BBIIOJHECHHUCM PAa3JIWYHbIX COHUAJIbHBIX pO.]'Ieﬁ, IIJIaHUPOBAThb pa60Ty
rpynnbl, panyOHAJIbHO PpaclpeaciisaTb 0053aHHOCTH H IJTaHUPOBATh ACATCIIBHOCTL B HECTAH-
AapTHBIX CUTyalluAX, aJICKBATHO OLCHUBATH BKJIAJ Ka)XAOr'o0 M3 YYaCTHHKOB I'PYIIIBI B PCHICHUC




Kopn

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOM

NpoBepPseMOro
MPOTrPaMMBbI CPeTHEro ooIero oopa3oBaHus
pe3yJbTara
paccMaTpuBaeMoit mpooIeMBbI
11 KUIACC
Kox » .
DOBEDSIEMOL0 IIpoBepsieMble MpeIMeTHbIE Pe3yJbTAaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOM
posep MPOrpaMMbl CpeHero oouero oopa3oBaHus
pe3yJbTara

JleMOHCTpUpPOBATh Ha MpUMeEpax Poib U MECTO (pHU3UKK B (POPMUPOBAHUU COBPEMEHHON HAydHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKON ACSITEIHHOCTH
JIO/IeH, HEMOCTHOCTD ¥ €AMHCTBO (PU3MYIECKOM KapTUHBI MUPa

11.2

Y4auTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (DU3NUIECKUX MOJENIEH: TOUCUHBIN IEKTPUICCKUMA
3apsi, SAepHas MOJAETh aToMa, HyKJIOHHAs MOJENb aTOMHOTO sSapa MpH pelleHuH (PH3MYECKUX
3az1a4

11.3

Pacnio3HaBate (Qusmdeckue sBiIeHWs (MPOLECCHI) U OOBACHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMHUKHA W KBAHTOBOW (DU3HMKH: IIEKTpUYECKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XHUMUYECKOe, MAarHUTHOE JEHCTBHS TOKAa, B3aUMOJCHCTBHE MArHHTOB, 3JEKTPOMAarHUTHAS
WHAYKIWS, JACHCTBAE MArHUTHOTO IIOJII HAa MPOBOJHHK C TOKOM U JBWDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIC KOJeOaHUsI W BOJHEI, MPSIMOJIMHEWHOE PacIpOCTPaHCHUE CBETa, OTPAXKCHUE,
mpeloMIIcHHe, WHTepepeHius, audpakuus ¥ [OOJNIpU3aIMs CBETa, JUCIEPCUs CBETa,
doroanexrpuueckuii 3¢ ekt (hoTorddeKT), CBETOBOEC NaBlICHUE, BOZHUKHOBEHHUE JIMHEHUYATOTO
CIIEKTpa aToMa BOAOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAs PaliOaKTHBHOCTh

11.4

OnuceBaTh U3y4YeHHBIC CBOICTBA BEIIECTBA (dJEKTPHUECKHE, MATHUTHBIC, ONTHYECKHUE, DIICKT-
PHUECKYIO TPOBOIUMOCTD PA3IHYHBIX CPEI) M AJICKTPOMArHUTHBIC SBJICHHSA (IIPOIECCHI), HC-
MOJB3ysl (PU3NYECKUE BEIUUYMHBL: AIEKTPUICCKUI 3aps, CUIa TOKA, IMEKTPHICCKOE HAIIPSIKCHUE,
JJIEKTPUUECKOE CONPOTUBJIEHHE, pa3HOCTh moTeHuuansoB, IJC, pabora TOKa, HHIYKIHS
MarHMTHOro TOJs, cuia Awmrmepa, cuina JlopeHna, HHIYKTUBHOCTb KaTyLIKH, SHEPrH
AIIEKTPUYECKOTO ¥ MarHUTHOTO TIOJICH, IIEPHOJT M YacToTa KoJIeOaHHi B KOIEOATEIFHOM KOHTYpE,
3aps M CWIa TOKAa B IPOLECCe TapMOHMYECKHX 3JIEKTPOMATHUTHBIX KoyieOaHWi, (oKycHOe
paccTosiHHEe W ONTHYECKas CWJa JIMH3BL, IPU OMMCAHHH MPAaBWIFHO TPAaKTOBATh (pr3mdeckuit
CMBICJI HCTIONB3YEMBIX BEIMYMH, WX O0O3HaueHWsS W CAWHUIBI; YKas3bIBaTh (HOPMYIIBL,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BEMHINHY C JPYTUMH BETMINHAMUA

11.5

OnuchiBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W IPOLECCHI, HCIONB3YS (PU3MYECKUE BEITHIHHBIL:
CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI U 9aCTOTa CBETA, JHEPTHSI M UMITYJIbC (POTOHA,
MEpUO]] TMONypaclana, SHEPrusl CBS3M ATOMHBIX Sep; MPH OMUCAHWUU IPABWIBHO TPAKTOBAThH
(DU3UYECKUIA CMBICI UCIIOJIE3YEMBIX BEITUYUH, UX 0003HAYCHUS M CIUHUIBI; YKA3hIBATh (DOPMYIIBL,
CBSI3BIBAIOLIME JIAHHYIO (HU3UYECKYIO BEJIMYHMHY C APYTHMH BEJIIMYMHAMH, BBIYHCIIATH 3HAUYCHHE
(bu3HYECKON BEIIMIMHBI

11.6

AHamM3UpOBaTh (PU3UIECCKUE POIECCH U SIBICHUS, UCIIONB3Ys (PU3NIECKUE 3aKOHBI M ITPUHIIHITBL:
3akoH OMa, 3aKOHBI IOCJIENOBATEIbHOIO M IApauIENbHOIO COEAMHEHHs INPOBOAHUKOB, 3aKOH




Kopn
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero oopa3oBaHus

Jxoynsa — JleHna, 3aK0H 3J€KTPOMArHUTHOW MHAYKIMH, 3aKOH MPSIMOJMHEHHOTO PacIpoCTpaHe-
HUS CBETA, 3aKOHBI OTPa)KEHHSI CBETA, 3aKOHBI MPEJIOMIICHHSI CBETA, YpaBHEHHE DWHINTEHHA IS
¢dororddexTa, 3aKOH COXPAHEHUS SHEPrUM, 3aKOH COXPAHCHHUS HWMITYJIbCA, 3aKOH COXPAaHCHHS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHHsS MacCOBOTO 4YHCIA, MOCTYyNaTel bopa, 3akoH
pPaIMOaKTUBHOTO paclaja; IMPH 3TOM pa3iddaTh CIOBECHYIO (OpMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BBIPAKEHUE U YCIIOBUS (TPAHUIIBI, O0JIACTH) TPUMEHUMOCTH

11.7

Omnpenensars HampapjeHHE BEKTOPAa MHAYKIMH MAarHUTHOTO IOJS NPOBOTHHUKA C TOKOM, CHIIBI
Awmmiepa u cunsl Jlopenna

11.8

CTpouTh U ONMUCHIBATH N300paKEHUE, CO3/1aBaeMOe TUIOCKUM 3epKajioM, TOHKOM JIMH301

11.9

BEITONHATE SKCIIEPUMEHTHI MO HCCIICAOBAHUIO (DU3MYECKUX SIBICHUH W MPOLECCOB C HCIONB30-
BaHUEM MPSIMBIX W KOCBCHHBIX W3MEPCHUH; MpU ATOM (OPMYIHUpOBaATh mpodiemy (3amady) u
THIIOTE3y YY4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEIIOKEHHOTO O00OpYIOBaHUS,
MPOBOJUTE OIBIT U (POPMYITHPOBATH BEIBOIBI

11.10

OcCymecTBIATE MPsIMBIE W KOCBEHHBIC W3MEPEHHS (PM3NYECKUX BEIMYHH; IPH STOM BBIOHpATh
ONTUMAJIBHEIA CHOCO0 HM3MEPEHHs M HCIOJIh30BAaTh M3BECTHHIE METOMBI OIECHKH IOTPEIIHOCTEH
U3MEPEHUN

11.11

HccnenoBats 3aBUCUMOCTH (PU3WYECKUX BEIHYHH C HCIIOIB30BAHMEM IPSIMBIX W3MEPEHH; MPH
9TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHUPOBATH pE3yJAbTAThl MOJIYYCHHOH 3aBUCHMOCTH
(DU3NYECKUX BETMYUH B BHJIE TAOHII ¥ IPA(PHUKOB, IENATh BHIBOBI IO PE3yabTaTaM UCCIICIOBAHHS

11.12

CoOmrofate npaBmia 6€30MACHOrO TpyJa MPH MPOBEICHUU HCCIICIOBAHUI B paMKax yd4eOHOTO
SKCIEPUMEHTa, y4eOHO-HCCIICAOBATENBCKOM W MPOCKTHOH MJEATENFHOCTH C HCIOJIE30BAHUCM
HM3MEPUTEIIHHBIX YCTPOUCTB | J1a00paTOPHOTO 00OPYAOBaHUS

11.13

Pemarp pacuétHbie 3ajaud ¢ SBHO 3aJIaHHOW (PM3UYECKOH MOJENbI0, UCHOJB3ys (U3HYECKHE
3aKOHBl W IIPUHIMIIEL, HA OCHOBE aHAIW3a YCIOBHS 33Ja4d BHIOMpaTh (DPU3UUECKYI0 MOICIb,
BBIICNIATh (DU3MUCCKHE BEIMYMHBI M (OPMYJBl, HEOOXOAMMBIE Ui €€ pEeIICHHUs, MPOBOIUTH
pacy€Thl U OIICHUBATH PEATFHOCTD MOJIYICHHOTO 3HAYCHHSI (PU3NICCKON BETHIUHBI

11.14

Pemath KauecTBEHHbIE 3aJ1a4H: BBICTpanBaThb JIOTUYCCKU HEMNPOTHBOPCYUBYHO HECIIOYKY PACCYXK-
JICHUH ¢ Ol'[OpOI\/'I Ha U3YyYCHHBIC 3dKOHbI, 3dKOHOMEPHOCTU U (l)I/I3I/I‘IeCKI/Ie SAIBJICHUS

11.15

Hcnonp30Bath mpu penieHHH y4eOHBIX 3a/1ad COBPEMEHHbBIC MH(POPMAIMOHHBIC TEXHOIOTHUHU IS
MOUCKA, CTPYKTYPHPOBAHHUS, HHTEPIPETALUH W IPEICTABICHUS Y4eOHOU W HAYYHO-IIOMYJISIPHON
uH(pOpMAIHH, OTYYSHHON U3 Pa3IMYHbIX HCTOYHUKOB; KDUTHUYECKH aHATM3UPOBATH MOIy4aeMYI0
HHGOPMAITHIO

11.16

OOBSICHATh TPHHIUIGI IEHCTBUS MAalIWH, NPHOOPOB W TEXHUUYECKHX YCTPOMCTB; pas3indaTh
yCII0BUS X 0€30IaCHOTO MCIIOb30BaHMS B TOBCETHEBHOMN JKU3HU

11.17

HpI/IBOI[I/ITB OpUMCEPHBI BKJIaga pOCCHﬁCKHX u 3apY6e)KHBIX y‘IéHI)IX-(bI/BI/IKOB B pa3dBUTUC HAYKH,
B OOBSCHEHHE MpOoNIEeCCOB OKPYKKAKOIIETO MUPA, B pa3BUTUEC TEXHUKHU U TEXHOJIOTHI

11.18

Hcnons3oBath TEOPECTUUCCKUC 3HAHUA 110 (bI/I?;I/IKe B ITOBCEAHEBHOM KU3HU JIJISI obecmeueHus 6e30-




Kopn
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOH 00pa30BaTeIbHOM
MPOTrPaMMBbI CPeTHEro ooIero oopa3oBaHus

MACHOCTH TpU OOpaIieHnHu ¢ NMpHOOpPaMU W TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHHS
3IIOPOBBS M COOITIOACHUS] HOPM DKOJIOTMYECKOT0 OBEACHHS B OKPYKAIOIeH cpene

11.19

Paborare B rpymie C BBIMOJHEHHEM PA3JMYHBIX COLHUATBHBIX POJIEH, IUIAHUPOBAThH paboTy
TPYIIBI, pAaIlMOHATIBHO paclpelensaTh OO0A3aHHOCTH W IUIAHUPOBATh JACATEIBHOCTH B
HECTAHJAPTHBIX CHUTYAIMsX, aJ€KBATHO OICHMBATh BKJIAJ KaXIOrO W3 yYaCTHUKOB TPYIIIbI B
pelieHre paccMaTpUBaeMOoil POOIEMbI

MHNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
pa3iena

Kox
NMPOBEPSIEMOTO IIpoBepsieMble JIEMEHTHI COEPKAHUS
3JIEMEHTAa

OU3UKA 1 METO/Ibl HAYYHOI'O [TIO3HAHUA

®dwusnka — HayKka o mpupoae. Haydnpie MeToabl MO3HAHUS OKPYKAIOIIEr0 MUPA.
1.1 Ponb sxcnepuMenTa u Teopuu B MpoLiecce MO3HAHUS TPUPOABI. JKCIIEPUMEHT B
¢busnke

MogenupoBanue (U3MYECKUX SBICHUA M MpoleccoB. HaydHble THITOTE3HL.
12 @dusnyeckne 3aKOHBI W TEOPHH. [ 'paHUIBl NPUMEHUMOCTH (DHU3NIECKUX
' 3akoHOB. [IpumHmmn cootBercTBHA. Ponb m mecto ¢msuku B (popmupoBaHum

COBpeMeHHOI\/'I Hay‘IHOﬁ KapTUHBI MHpPa, B HpaKTI/I‘IeCKOI\/'I JIeSITeNIbHOCTH JIr01ei

MEXAHUKA

2.1

KNMHEMATHKA

)11 Mexanuueckoe jBHkeHHe. OTHOCHUTENHHOCTh MEXAHMYECKOTO JIBHAKEHMS.
o Cucrema otcuéra. Tpaekropus

[Tepememienne, CKOpOCTh (CpemHSIE  CKOPOCTh, MTHOBEHHAasi  CKOPOCTH)
2.1.2 1 YyCKOpPEHNE MATePUAIbHON TOYKH, UX MPOEKIIMHA Ha OCH CUCTEMBbI KOOPIUHAT.
CrnoxxeHne nepeMenieHnil U CII0KeHHe CKOpoCcTen

PaBHOMEepHOE W PaBHOYCKOPEHHOE MPSIMOJHHEHHOE MABIWKEHHUE. [paduku
2.1.3 3aBUCHMOCTH KOOpAMHAT, CKOPOCTH, YCKOpPEHHs, MyTH U TepeMeLIeHHs
MaTepUabHOM TOUKU OT BPEMEHU

2.14 CBoboaHOe majieHne. Y CKOpeHrue CBOOOTHOTO Ta/ICHUS

KpHBOHHHeﬁHOC JABHIKCHHC. PaBHOMepHOG JABHXKCHHC MaTepHaJ'[I:HOﬁ TOYKH I10
OKPY>KHOCTH. YrioBas CKOpPOCTb, JIMHEHHas CKOpPOCTbh. HepI/IOL[ " 4acCTOoTa.
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LenTpocTpeMUTENBHOE YCKOPEHHE
216 TexHudyeckre  yCTPOMCTBA: CIUAOMETpP, JABM)KEHHE  CHApsAOB,  IICTHBIE
o 1 peMEHHbIE Tepefadn
[MpakTrueckue paboThl. 3MepeHne MrHoBeHHOW ckopocTH. HccnemoBanue
COOTHOUICHUS MEXIY MYyTAMHU, NPOUJECHHBIMU TEJIOM 3a IOCJIENOBaTENIbHbIE
2.1.7 paBHBIE MPOMEXKYTKH BPEMEHH NPU PABHOYCKOPEHHOM JIBUKEHUHU C HA4aJIbHON
CKOpOCTHIO, paBHOU HyI0. M3yueHue NBMKEHUS MIapUKa B BSI3KOW KUAKOCTH.
Wzyuenne nBmkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO
JUHAMUKA
291 IIpuamun  otHocutenesHOocTH  'amunest.  IlepBeiii  3akoH  HproToHa.
o UHepuyaibHbIE CHCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHIun cynepno3umnus cui
293 BTtopoii 3akoH HproTOHa 111 MarepuaibHON TOYKH B MHEPIUAIBHON CHCTEME
- otcuéra (MCO). Tpetuii 3akoH HproTOHA J1J1s1 MaTepUaNbHBIX TOYEK
oy 3akoH BcemupHoro tsroternst. Cuna tspkectu. [lepBast kocMudeckasi CKOPOCTb.
- Bec Tena
225 Cuna ynpyroctu. 3akoH I'yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJIBKEHUS U CUJla TPEHUS TOKOSL.
22 2.2.6 Koaddunuent tpenusi. Cuiia CONPOTUBIICHUS MTPH IBUKCHUH Tella B KUIKOCTH
WM rase
2.2.7 [MocTynarenbHOE U BpalaTeIbHOE IBIKEHUE a0COTIOTHO TBEPAOTO Tena
298 MOMEHT cujibl OTHOCHUTENBHO OCH BpamieHus. [linedo cuibl. YcnoBus
- paBHoBecus TBEp0ro Tena B UCO
229 TexHudyeckue  yCTpoicTBa: NOJIIMIIHUKY,  JABWKEHHME  HCKYCCTBEHHBIX
o CITyTHHKOB
[paktuueckue paboTel. MU3ydenue aBmkeHus Opycka TI0  HAKIOHHOM
IJIOCKOCTHU TOJ, JeMCTBUEM HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CUIT
2.2.10 YIPYrocTH, BO3HUKAIOIIUX B IehOPMUPYEMOI TIPYKUHE U PE3UHOBOM 00paslIie,
oT BenuuuHbI uX Aedopmanuu. McciaenoBanue yCIoBH paBHOBECHS TBEPIOTO
Teja, UMEIOILEro OCh BpalleHUS
3AKOHbI COXPAHEHIA B MEXAHIUKE
23
2.3.1 Nmmynbc MaTepuanbHON TOYKH, CHCTEMBl MaTepHANbHBIX TOo4eK. Mmmysbc
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P 3JIeMEeHTAa
CWJIBI U U3MEHEHHUE UMITYJIbCca Tesa
232 3akoH coxpaneHus ummyibsca B UCO. PeakTuBHOE IBHXKEHHE
233 Pabota crisl
234 MouHoOCTh CUIBI
235 Kunernueckas JHeprus MaTepUaIbHOM TOYKH. Teopema
o 0 KHHETHYECKOM DHEPIUM
236 [MotennmaneHas sHeprus. [loTeHIanbHas SHEPTUs YIPyro AepOopMUPOBAHHOM
o npykusbl. [loTeHnnansHas sHeprust Teaa BOJIN3U ITOBEPXHOCTH 3EMIIH
[ToTeHumanpHble ¥ HEMOTEHIMANbHbIE CHIIbL. CBsA3b pabOThl HEMOTEHIIMAIBHBIX
2.3.7 CHJI C U3MEHEHHEM MEXaHUYECKO 3HEPruu CUCTEMbI TeJl. 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOJIKHOBEHHS
3.9 TexHu4eckre yCTpOHCTBA: JBMIKEHUE PAaKeT, BOJOMET, KOIep, MPYKUHHBIH
o HHCTOJNIET
[MpakTrueckue paboThL. M3ydeHne CBS3M CKOPOCTEH TN MPH HEYNpPyrom
2.3.10 ynape. UccnenoBanue cBsi3u pabOThI CWIIBI ¢ W3MCHEHHEM MEXaHU4eCKOH
JHEPrUH Tena
3 MOJIEKYJIAPHASA ®U3WKA U TEPMOJIMMHAMUKA
OCHOBBI MOJIEKVYJIAIPHO-KMHETUYECKOU TEOPUN
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOW TeopuHu. bpoyHOBCKOe
3.1.1 newkenne. [uddysmsa. Xapaktep MABWKCHUS W B3aUMOACHCTBHS YaCTHII
BeleCTBa
312 Mogienu CTpOeHUS Ta30B, XXUAKOCTEH W TBEPABIX Teld U OOBSCHEHHE CBOHCTB
o BEIECTBA HA OCHOBE ATHX MOJIEICH
3.1 3.1.3 Macca monekyn. Konuuectso Bemectsa. IloctosiHHas ABoranpo
314 TemnoBoe paBHOBecue. Temmneparypa n €€ usMmepenue. lllkana temmepatyp
o Llenbcus
315 Mopens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHUECKON
o TEOPHMH HEATBHOTO Ta3a
316 AOcomoTHas TeMmeparypa Kak Mepa CpeJHeH KHHETHYECKOH JHepruu

TETJIOBOTO JBIKEHUs yacTull ra3a. [lIkana remneparyp KensBuna
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P 3JIeMEeHTAa
3.1.7 Ypasuenue Knaneiipona — Menpeneesa. 3akon JlanbToHa
318 l'aszoBble 3akoHbl. M3ompoueccel B HACAIBHOM Ta3e C IOCTOSHHBIM
o KOJIMYECTBOM BELIECTBA: M30TEpMa, U30X0pa, H300apa
3.1.9 TexHUYecKHe yCTPOHCTBA: TEPMOMETP, DapoMeTp
[TpakTrueckue paboThl. M3MepeHne Macchl BO3JlyxXa B KIACCHON KOMHATe.
3.1.10 UccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUSI Pa3peskeHHOTO
rasa
OCHOBbBI TEPMOJIMHAMUWKHU
301 TepMmoarHamuueckass cucreMa. BHYTpeHHsISI SHeprusi TEpMOAWHAMHYECKOM
- CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS]
399 KonmuectBo Temnmotel W pabota. BHYTpeHHsss SHEprus OJHOATOMHOTO
o WJeanbHOro ra3a
Bunel  Temomepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKLMSA,  HM3JIyueHHE.
3.2.3 TemnoémrocTh Tema. YaenbHast TEINIOEMKOCTE BeliecTBa. Pacdyér KojInyecTBa
TEIUIOTHI TP TeTIonepeade
10 304 ITepBbrit  3akoH  TepMomuHaMuku.  [IpuMeHeHWE  MEpBOro  3aKoHA
' - TEPMOJMHAMHUKH K u3omporeccaM. I'padudueckas HHTEpIpeTanus paboThl rasa
TemnoBele  MAaIIMHBL [Mpunmuner  AedCTBUST  TEIUIOBBIX  MAaIllWH.
3.2.5 [IpeoOpa3zoBaHusi 3HEPTUU B TEIUIOBBIX MamuHaxX. Koap@uimeHTt mone3Horo
nevicteus (nanee — KI1J]) reroBoii mamuns. [{ukn Kapro u ero KIT/]
3126 Bropoii 3akon TepmoauHaMuku. HeoOpaTumMocTe NpPOIECCOB B IMPHPOJIE.
- TerutoBble ABUTATENH. DKOJIOTHYECKUE ITPOOJIEMBI TETIOIHEPTETHKH
307 TexHUYecKHe YCTpPOWMCTBA: ABUraTellb BHYTPEHHETO CropaHus, OBITOBOM
o XOIOIUIBHUK, KOHIUIMOHED
3.2.8 [paktuueckue paboTel. Vi3MepeHne yaeapbHOH TeII0EMKOCTH
ATPET'ATHBIE COCTOSAHNA BEILECBA. ®A30BbIE ITEPEXO/IbI
331 [TapooOpazoBanue u koHeHcanus. Mcnapenue u kurneHue. Y enbHas TerioTa
o napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AaBICHUS
33
332 AOCONIOTHAS M OTHOCUTEIIbHAS BIYKHOCTH BO3yXa. HackImeHHbIH ap
333 TBépmoe Teno. Kpucrammmueckue u amopdHbie Tesa. AHM30TPONHS CBOHCTB

kpuctauioB. JKuakue kpuctaibl. COBpeMEHHbIE MaTepUallb
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334 [InaBnenue u kpucTauTu3anus. Y aeibHas Tertora miaBieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIUIOBOro GajiaHca
TexHudeckne  yCTPOMCTBA: THTPOMETP U TICUXPOMETP,  KaJIOpPHUMETP,
3.3.6 TEXHOJIOTMH  TIONIyYE€HUS COBPEMEHHBIX MAaTepUalioB, B TOM  4YHUCIE
HAHOMATEPUAIIOB, M HAHOTEXHOJIOTHH
3.3.7 [paktuaeckue padoTel. Mi3MepeHne BIaKHOCTH BO3AyXa
4 SJIEKTPOIMHAMUKA
SJIEKTPOCTATUKA
4.1.1 OnexTpuzauus Tea. DIeKTpudeckuit 3apsaa. JlBa Buja 31eKTpUUECKUX 3apsaoB
4.1.2 [IpoBOTHUKH, TUBIEKTPUKH U TIOTYTIPOBOIHUKH
413 3aK0H COXpaHEHHUS ANEKTPUUECKOTO 3apsiia
4.1.4 Bzaunmopeiictue 3apsanoB. 3akon Kynona
415 Onextpudeckoe mnone. Hanpsok€HHOCTh snekTpuueckoro mnousd. [lpuHiun
o cynepno3uuuu. JIMHUK HanpsHKEHHOCTHU 3JIEKTPUYECKOTO TOJIS
4.1 4.1.6 Pabora cun anextpocratudeckoro mouis. [loreHnman. PasHOCT MOTEHIIHATIOB
417 [IpoBogHMKNM W HOUAICKTPUKH B IIOCTOSHHOM ODJICKTpHUYECKOM mone. Jlu-
o 5JIEKTPHYECKAst TPOHMIIAEMOCTh
418 OnextpoémkocTs. KonnmeHcarop. DieKTpo€MKOCTh IMJIOCKOI0 KOHAEHcATopa.
o DHeprus 3apsKEHHOro KOHAeHCaTopa
TexHHUeCKHE YCTPOUCTBA: HIEKTPOCKOI, JJIEKTPOMETP, 3JICKTPOCTATHUECKAS
4.1.9 3aluTa, 3a3eMJIEHHE JJIEKTPOIPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHUHBIH
MPUHTEP
4.1.10 [TpakTrueckue paboTel. I3MepeHue 2IeKTpOEMKOCTH KOHIEHCATOPa
I[MOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX CPEJIAX
401 VYcinoBus CyliecTBOBaHUsS IMOCTOSHHOIO 3JIEKTPUYECKOro ToKa. McTouHMKH
o toka. Cuia Toka. [ToCTOsHHBIH TOK
4.2
4.2.2 Hamnpsoxenne. 3akon Oma 7151 ygacTka 1enu
423 DIIEKTPUYECKOE COMPOTUBIICHHE. Y JEIIbHOE CONIPOTHUBRIIEHUE BEIIECTBA
4.2.4 [TocnenoBatensHOE, MapallIebHOE, CMELIAHHOE COEIMHEHHE TPOBOTHUKOB
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pasiena
3J1eMEHTAa
4.2.5 Pabota anexTpuueckoro Toka. 3akon Jxoyist — JIenna
4.2.6 MoIIHOCTE 2JIEKTPUYECKOTO TOKA
anekTpojBwkymas cwia (nanee — DJIC) W BHyTpeHHEEe CONpPOTHBIICHHE
4.2.7 HCTOYHMKA TOKA. 3akoH OMa JUIs MOJIHOW (3aMKHYTOMN) 3JIEKTPHUYECKOW IICITH.
Kopotkoe 3ambikanue
428 DJNeKTpOHHAs MPOBOAMMOCTb TBEPABIX METAIJIOB. 3aBUCHUMOCTb COIpO-
o TUBJICHUS METAJUIOB OT TeMIeparypsl. CBepXIpOBOANMOCTD
429 DIeKTpruYecKnii TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MTyYKOB
4210 [TonynpoBOAHUKH. CobcTBeHHas u pUMecHast MIPOBOIUMOCTh
- MoJTynpoBOAHUKOB. CBoiicTBa p-n nepexoa. [TomynpoBoaHUKOBEIE TPUOOPHI
4211 DNIeKTpUYECKUH TOK B DJIEKTPOJNMTAX. OJIEKTPOJIUTHUECKAs] AMCCOLUAIKS.
o DNeKTpoIn3
4212 OnexTpudyeckuid TOK B ra3ax. CaMOCTOATENbHBIM U HECaMOCTOATENbHBIN
- paspsia. PaznuuHble TUITBI CaMOCTOSITEIBHOTO paspsiaa. Monnus. [lnazma
TexHIUECKHE YCTPOUCTBA: aMIIEPMETP, BOIBTMETP, PEOCTAT, NCTOUHUKH TOKa,
4913 JJIEKTPOHArPEeBATEIbHBIE  NPHOOPHI,  JJIEKTPOOCBETHUTEIBHBIE  MPHOOPEI,
- TEPMOMETP  CONPOTHUBIICHUS,  BaKyyMHbIH  JAMOA,  TEPMHUCTOPBI U
(oTOpE3UCTOPHI, MOTYIPOBOTHUKOBEIN JHOJ, TATbBAHUKA
[Ipaktudgeckue padoTsl. V3yueHne CMEIIaHHOTO COSANHEHHS PE3UCTOPOB.
4.2.14 Namepenne OJC wuCTOYHMKA TOKa M €ro BHYTPEHHErO COIPOTHUBIICHUSI.
Habmonenue snextponusa
11 KUIACC
Kon
Koa pa3gesia mnpoBepsieMoro IIpoBepsieMble 3JIeMeHTBI COIEePKAHUS
3JIeMEHTA
4 QJIEKTPOAMMTHAMUKA
MATHUTHOE IIOJIE. 2JIEKTPOMAT'HUTHA I UHJYKLIA
4.3 43.1 ITocTostnabie MarHuThl. B3anMmoaelicTBHE ITOCTOSIHHBIX MArHUTOB

432 MarnutHoe none. Bektop maruuTHOM uHAykuuu. [Ipunuun cynepnosuuuu. JIuHum




Kox pa3nena mpoBepsieMoro
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IIpoBepsiembIe YJIeMEHTHI COAEPKAHMUS

3JIeMEeHTAa
MarHuTHOW WHAYKUMM. KapThHa NMHUNA MarHUTHOM HMHIYKUMW TOJS TOCTOSHHBIX
MarHuTOB
MarnuTHOE o€ MPOBOJHMKA ¢ TOKOM. KapTuHa NWHUN TOJNS JIIMHHOTO IMPSIMOTO
433 MPOBOJHUKA U 3aMKHYTOI'O KOJBIEBOTO TNPOBOJHHKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumozelicTBrue NpOBOAHUKOB C TOKOM
434 Cuna AMnepa, €€ MOyJb U HallPaBJICHUE
435 Cuna Jlopenna, e€ momynb W HampaBieHue. J[BIKeHHE 3apsDKEHHOM YacTHIBI B
OJIHOPOJTHOM MarHuTHOM Tione. Pabota cuibl Jlopenia
4.3.6 SIBneHue 31eKTpOMAarHuTHOW NHIYKITUH
4.3.7 IToToK BekTOpa MarHUTHON MHIYKLIHUU
4.3.8 OJIC uHayKIMU. 3aKOH AJIEKTPOMArHuTHON MHAyKunu Papajes
439 BuxpeBoe snektpuueckoe mone. DJIC HHIYKIMKW B MPOBOJHUKE, ABMKYIIEMCS
o MOCTYIATENIbHO B OAHOPOJIHOM MarHUTHOM TOJIe
4.3.10 [IpaBuio Jlenua
4.3.11 NunyktuBHOCTS. SIBnenne camonnaykuuu. J/1C camonHayKunu
4.3.12 DHeprusi MarHUTHOTO TOJIS KATYIIKHA C TOKOM
4.3.13 DNeKTPOMarHuTHOE ToJie
4314 TexHnueckue YCTPOMCTBA: MOCTOSIHHBIE MAarHuThl, 3JIEKTPOMATrHUTBL,
AIIEKTPOIBUTATENh, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUI], HHIYKIIMOHHAS MIEYb
[Tpaktiueckue  paOoOTHL. M3yueHne MarHUTHOTO TMOJMSI KATyOIKd C  TOKOM.
4.3.15 HccnenoBanue nedCTBUs MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKoM. MccienoBaHue
SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIUU
5 KOJIEBAHIM A Y BOJIHBI
MEXAHUWYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEFBAHUA
511 KonebGarenenas cucrema. CBoOoanble KoyieOanus. [apMOHHYECKHE KOJICOAHUS.
o [epuon, yactora, amIoiuTyaa U Gasza KoaedaHu
5.1 5.1.2 [TpyKUHHBINA MasTHUK. MaTeMaTHYECKHi MasTHHK
513 VYpaBuenue TaPMOHUYECKUX KOJICOaHHI. Kunematuuaeckoe
o U TUHAMHUYECKOE OMICAHIE KOJICOATETHbHOTO ABIKCHIUS
5.1.4 IIpeBpaiienue SHEpPruM NpU TrapMOHHYECKUX KojebaHusax. CBA3b aMIUTUTYAbI




Kon

Koa pa3gesa npoBepsieMoro IIpoBepsieMmble 3JIeMEHTBI COIEePKAHUS
3JIeMEeHTAa

KOJICOAHWI WCXOMHOW BEIMYHMHBI C aMIUTUTyIaMH KoJeOaHWi e€ CKOpPOCTH U
YCKOpPEHUS
Konebatenpublii koHTYp. CBOOOAHBIE AIICKTPOMAarHUTHBIC KOJICOAHHS B HACATEHOM

5.1.5 KoJIe0aTeTbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHHMYSCKHUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmMu. ®opmyna Tomcona

5.1.6 3aKOH COXpaHEHUS SHEPTUHU B WACATEHOM KOJe0aTeIbHOM KOHTYpE

517 BriHyxneHHbIE MexaHW4eckue KoneOaHus. PesoHanc. Pe3oHaHcHas KpuBas.
BrIHyXIeHHBIE 2JIEKTPOMAarHUTHBIC KOIEOAHUSL.

5.1.8 ITepemenHsiii TOK. CHHYCOHUIANBHBIN TEPEMEHHBIN TOK.

51.9 MomHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAaUEHUE CUJIbI TOKa
Y HaIPSDKECHUS
Tpanchopmatop. [Ipou3BoACTBO, Mepenada U MOTPEOIECHUE MISKTPUUSCKON IHEPTHUH.

5.1.10 OKOJIOTHYECKUE PHUCKM NpU MPOU3BOJACTBE IJeKTpuueckod sHepruu. KynbpTypa
WCIIOJIb30BAHUS DIIEKTPOIHEPTUHU B IIOBCEAHEBHOM XKU3HU

5111 TexHuueckue  yCTpoWcTBa: ceiicMorpad,  JJMEKTPUYSCKHUH  3BOHOK,  JIMHUM
AIIeKTpoIepenay
[Ipaktudeckue paboThL. MccrnemoBanue 3aBHCUMOCTH TIEPHOJa MajbIX KoJeOaHWH

5.1.12 rpy3a Ha HUTH OT JJMHBI HUTH U Macchl Tpy3a. McciieoBaHue MepeMeHHOro ToKa B
IeTIH U3 MTOCTIEJOBATEIIFHO COCAMHEHHBIX KOHACHCATOPA, KaTYIIKU U PE3UCTOPa

MEXAHWYECKHUE U 5JIEKTPOMAT'HUTHBIE BOJIHbI
501 MexaHudyeckue  BOJIHBI, ycioBHsl — pacrnpoctpaneHus. Ilepumog.  CkopocThb
o pacnpocTpaHeHus U JuiHa BOJHBL. [lonepeunslie U Mpo0IbHbIE BOJIHBI

52.2 WuTepdepenius u qudpakins MEXaHUISCKAX BOJH

523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka

504 ONEeKTpOMarHUTHbIE BOJHBI. YCIOBUS H3JIy4€HHUS DJIEKTPOMArHUTHBIX BOJIH.

52 s .

B3aumnast opuenTanus Bektopos E, B 1 v B 351eKTpoMarHuTHOH BOJIHE B BaKyyMe

505 CBoifcTBa 3JEKTPOMATHUTHBIX BOJH: OTPAXKCHUE, MPEIOMIICHHE, IOJSpU3aInS,
mudpaxmys, naTepdepernns. CKOpocTh IEKTPOMArHUTHBIX BOJTH

526 [kana 37eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE

o U OBITY

597 [Mpunmuner  paguocBsizy u  TeneBuueHus. Panuonokanus. ONEKTPOMarHUTHOE

3arpsi3HEHHE OKPY’KaIOIIEH cpe/Ibl




Kon

Koa pa3gesa npoBepsieMoro IIpoBepsieMmble 3JIeMEHTBI COIEePKAHUS
3JIeMEeHTAa
TexHnueckue YCTPOUCTBA: MY3bIKAJIbHbIE HWHCTPYMEHTHI, YIIBTPa3ByKOBas
5.2.8 JUArHOCTHKA B TEXHHKE M MEIULMHE, pajnap, paluonpuEMHUK, TEIEBU30P, aHTEHHA,
tenedon, CBU-nieun
OIITHUKA
5.3.1 IIpssMonuHeHOE paclipoCcTpaHEHNE CBETa B OMHOPOJHON cpene. JIyd cBeta
539 OTtpaxxeHne cBeta. 3aKOHBI OTpaXKeHHs cBeTa. [locTpoeHre N300pakeHuid B MIIOCKOM
3epKaie
533 [Ipenomnenne cBera. 3aKOHBI  MPEJIOMIICHUS]  CBeTa. AOCONIOTHBIM — TOKa3aTelb
o MPETOMIICHUS
534 ITonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi  yroa MOMHOTO BHYTPEHHETO
OTpaXCHHUS
5.3.5 Jucniepcust cBera. CroxkHbIN cocTaB Oenoro ceera. l[Ber
CoOuparomue u paccemBaromue JUH3bL. ToHkas nmuH3a. DOKyCHOE paccTosHUE U
5.3.6 ONTHYECKAsl CHJa TOHKON JHH3BL [locTpoeHue u300pakeHW B COOMpAIONUX U
53 paccenBaromux 1uH3ax. @opmysa TOHKON JIMH3BL. Y BEIMUYEHHUE, 1aBaeMOE JIMH30U
5.3.7 [Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON OTITUKHI
Wutepdepenmus  cBera. KorepeHTHbIE  HCTOYHHKH.  YCJIOBUS — HAOJIOICHHUS
53.8 MaKCHMyMOB M MHHUMYMOB B HWHTEP(EPCHIIMOHHON KapTHHE OT IBYX CHH(pA3HBIX
KOTEPEHTHBIX HCTOYHUKOB
Judpakuus cpera. JJudpaknronnas pemérka. YciioBUe HaOMIONCHUS TJIaBHBIX
5.3.9 MaKCHMyMOB TP TaJCHHM MOHOXPOMATHYECKOrO CBeTa Ha AU(PaKIUOHHYIO
PELIETKY
5.3.10 [Monspuzanus ceta
5311 TexHu4eckne YCTpOMCTBA: OUKH, JIyma, ¢oToammapar, MPOCKIIMOHHBIN ammapar,
o MUKPOCKOI, TEJIECKOII, BOJIOKOHHAS ONTHKA, THU(PPAKIIMOHHAS PEIMIETKA, TOISPOH]
5312 [paktuueckue pabotel. M3Mepenue mokaszarens mnpenomieHus. cciaenoBanue
CBOICTB n300pakeHuil B TrH3aXx. Habmonenue qucrnepcuu cBeta
SJIEMEHTHI CITIELHMAJIBHOU TEOPUM OTHOCUTEJIBHOCTHU
I'panunsl  OpUMEHMMOCTH — KjlaccMyeckod — MexaHuku.  [locTynmaTel  Teopuu
6 6.1 OTHOCHUTEJIBHOCTH: MHBAPHUAHTHOCTh MOJAYJS CKOPOCTH CBETa B BaKyyMe, IMPUHIUI
OTHOCHUTEJIBHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/JIEHNEe BPEMEHH 1 COKPAIlEHNUE AJTNHBI




Kon

Koa pa3gesa npoBepsieMoro IIpoBepsieMmble 3JIeMEHTBI COIEePKAHUS
3JIeMEeHTAa
6.3 DHeprus 1 UMIYJIbC CBOOOAHOMN YaCTHULIbI
6.4 CBsi3p Maccbl C JHEpPrUed U HMITYJIbCOM CBOOOJHOM YacTHIBl. DHEPrusl MOKOs
' CBOOO/IHOM YaCTHUIIBI
7 KBAHTOBAS ®N3UKA
SJIEMEHTBI KBAHTOBOI OIITUKU
711 ®otonsl. Gopmyna [lnanka cBsi3u dHepruu (OTOHA C €r0 YaCTOTOW. DHEPrUsl U
o uMIyJbC GoToHa
712 Otkpeite u  uccnenoBanne ¢orordderra. Ompitel  A.I'. CtomeroBa. 3aKoHBI
o ¢doroahdexra
7.1 . .
7.1.3 VYpaBuenune DitHtureitna mist horodddexra. «KpacHas rpanuna» Gotosdderra
7.1.4 Hasnenue ceeta. Onbitel I1.H. JleGeneBa
7.1.5 XHUMHYECKOE JENUCTBUE CBETA
716 TexHuuyeckne  yCTpOUCTBA: (OTOIEMEHT, (OTOAATUMK, CONHEYHas Oarapes,
o CBETOJIUO]
CTPOEHUE ATOMA
791 Monenp atroma Tomcona. OmnbiTel Pe3epdopaa mo ucciieJoBaHrI0 CTPOCHHUS aToMa.
o [TnanerapHas Mojaenb aTomMa
Iocrynarer bopa. U3nydenue u noriormieHre (JOTOHOB MPH MEPEXOJIE ATOMa C OJTHOIO
7.2.2 YpOBHSI 3Hepruu Ha npyro. Bunbel crnektpoB. CrnekTp ypoBHEW HSHEPruu aroma
BOZIOpOIA
7.2 . . .
793 BonnoBeie cBoiictBa wactuin. Bomubel ge bpoitna.  KopmyckynspHo-BOTHOBOM
o nyanusM. Jludpakius 3IeKTPOHOB Ha KPUCTAILIAX
7.2.4 CHOHTaHHOE W BBIHYXKICHHOE U3ITydeHHEe. Y CTPOMCTBO W MPUHIIMI PaOOTHI Ja3epa
795 TexHUYEeCKHe YCTPOWCTBA: CIIEKTPAIbHBIA aHAIH3 (CIIEKTPOCKOM), Ja3ep, KBaHTOBBIN
o KOMITBIOTED
7.2.6 [paktudeckue padotsl. HabnroneHre TMHEWYaToro CrekTpa
ATOMHOE A1PO
73 7.3.1 MeTo1p1 HaOMFOACHUS ¥ PETUCTPAIIH DJIIEMEHTAPHBIX YACTHUIT
732 OtkpeiTHe  pagmoakTuBHOCTH. OmBITEI  Pe3epdopna 1o  ompeneneHHio  cocTaBa
o pamuoakTHBHOrO m3nydeHus. CBOWCTBa anbda-, OeTa-, raMMa-u3IydcHus. BriusHue




Kon
Koa paznesnia mnpoBepsieMoro

IIpoBepsiembIe YJIeMEHTHI COAEPKAHMUS

3JIeMEeHTAa
PaZMOaKTUBHOCTH HA JKHUBbIE OPraHU3MBbI
733 OTkpbITHE IPOTOHA M HelTpoHa. HykionHas moaens siapa I'elizen6epra — lBaHeHKo.
3apsn siapa. MaccoBoe uncio siipa. M3otomnsr
734 Anbda-pacman. DNeKTpOHHBIH M TO3UTPOHHBIA Oera-pacnan. [amma-usnydeHwue.
o 3aKOH paJMOaKTUBHOTO pacmajaa
7.3.5 OHeprus CBsI3U HYKIIOHOB B sinpe. SlnepHsie cwibl. JedhekT Macchl sapa
7.3.6 Snepubie peakuuu. [leneHue U CUHTES saep
737 Snepusiii peaktop. Tepmosimeprbiii cuHTe3. [IpoOiieMbl M TEPCIEKTHBBI SIACPHON
o SHEPreTUKH. JKOJIOTUYECKHE ACIIEKThI SIIEPHON SHEPTreTUKH
738 DnemMeHTapHble YaCTHULBL. OTKpbITHE MO3UTPOHA. DyHaaMeHTallbHbIE
B3alMOJEUCTBUS
73.9 Texauueckne ycTpoiicTBa: T03UMETP, Kamepa BuibcoHa, siiepHbIid peakTop, aToMHast
6omba
7.3.10 [paktudeckue padotsl. MccnenoBanue TpeKOB 4acTuIl (10 TOTOBBIM (OTOTpadHsIM)
SJIEMEHTBI ACTPO®U3NKNU
8.1 Bun 38é3mH0r0 HeOa. Co3Be3us, spKue 3BE3/Ibl, ITIAHETHI, UX BUAUMOE JIBUKCHUC
22 Conneynas cucrema. [Inanersl 3eMHOHN rpymnmbl. [I7aHeThI-TUTaHTBI U UX CIYTHHUKH,
' KapJIMKOBBIE TU1aHeThl. Masible Tena CONHEYHON CUCTEMBI
8.3 Comnnre, otochepa n armocdepa. CosHeuHast aKTUBHOCTh
8.4 Ucrounuk sneprun ComnHila u 3BE31
3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paJuyc, TeMIleparypa,
25 UX B3aUMOCBA3b. JluarpaMma «CreKTpaibHbIM KJ1acC — CBETUMOCTbY. 3BE3]IbI [J1aBHOM
8 . . o~
MOCIIEAOBATEIBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTB» JUIS 3BE3A TIIaBHOM
MIOCIIEAOBATEIBHOCTH
2.6 Bnytpennee crpoenue 3BE3n. CoBpeMEHHBbIE MPEACTABICHHUS O MPOHCXOXKACHUU U
' sBositou CoJHIIa U 3BE3]1. DTallbl dKU3HU 3BE3]
Mneunsiit  Ilyte — wnama Tamaktuka. ChompansHas crpykTypa [amaktukw,
8.7 pactipenenenue 3BE37, raza u meutd. [lonoxenue u apmwkenne Conuna B ["amaktuke.
[Tnockas u chepuyeckas momcuctemsl [ anakTuku
8.8 Tunsl ranaktuk. PaguoranakTuku v kBa3apel. YEpHBIE ABIPHI B Apax rajlakTHK
8.9 Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Pa3beranue ranaktuk. Bospacrt




Kon
Koa paznesnia mnpoBepsieMoro IIpoBepsieMble 3J1eMEHTHI COEPKAHNS
3JIEMEHTA

u paauyc BcemeHHoil, Teopust bonbmoro B3pbeiBa. Mojens «ropsiueil BeeneHHOM.
PenukroBoe uznydyenue

2.10 Macmitabnass crpykrypa Bcemennoil. Mertaranaktuka. Hepeménnble mnpoOiembl

ACTPOHOMUH

IMPOBEPAEMBIE HA ETD 1O ®U3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUMAA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIHIEI'O OEPA30BAHUSA

Kon
NPoBEPSIEMOro
TpeOOBaAHUSA

IIpoBepsiemble TpeOOBaHUA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NMPOrpaMMbI CpelHero o01ero 00pa3oBaHus

ChopMUpOBaHHOCTH YMEHHI PAaCHO3HABATH (PU3UUECKHE SABICHUS (IIPOLIECCHI) U OOBSCHITH UX HA

OCHOBC M3YYCHHBIX 3dKOHOB

BJ'IEII[CHI/IG OCHOBOITOJIararoummmMun (bI/ISI/I‘IeCKI/IMI/I TIOHATHAMU U BCIIMYUHAMU, XapaKTCPU3YIOIIUMHA

(hrzHUEeCcKue MPOIECCh

CdopMHpPOBaHHOCT, YMEHHH MPUMEHATh 3aKOHBI KJIACCHYECKOH MEXaHHMKH, MOJEKYJISIPHON
(M3UKU ¥ TEPMOIUHAMUKH, IEKTPOIUHAMUKY, KBAHTOBOW (DU3MKHU TSI aHAIN3a U OOBSCHEHUS
SBJICHUH MHKpPOMHpA, MakpoMHpa H Merammupa, pasindaTh YCIOBHs (TpaHHUIBI, 00IacTH)
3 OPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEeOOMMH xapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAHWYCHHOCTh HCIIOJIB30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (pHU3HYECKUE
HPOLIECCHI, UCIIOJIB3YS OCHOBHBIE MOJIOKEHUS, 3aKOHBI

1 3aKOHOMECPHOCTH

C(l)OpMI/IpOBaHHOCTB YMEHUA pa3janvaTb YCJIOBUA IMPHUMCECHUMOCTHU Mojenei (bI/I3I/I‘-IeCKI/IX TCI1 U

MIPOLECCOB (SIBJICHUI)

CdopMHpPOBaHHOCTh YMEHUsI pelllaTh pacuETHBIC 3a/a4d C SIBHO 33J]aHHOM M HESBHO 3aJaHHOU
(buzMueckold MOJNENBIO: Ha OCHOBAaHWHM aHalW3a YCJIOBUS BHIOMpaTh (uU3MUYECKUE MOJIeNH,
OTBEYAIOIIME TPEeOOBAaHMSAM 3a1aud, IPUMEHATH (OPMYNbBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYNATH! (PU3NIECKUX TEOPHH MPH HCIIOIH30BAHIH MAaTEeMaTHYCCKUX METOMIOB PEICHHS 3a/1a4,
IPOBOAWTH PACUYETHl HAa OCHOBAaHWM UMCIOIINXCS JaHHBIX, aHAJM3UPOBATh PE3YIHTATHI

Y KOPPEKTUPOBATH METO/bI PEIIEHUS C YUETOM IIOJYUEHHBIX PE3YJIbTaTOB

Pemarp kadecTBeHHblE 3a7auyd, TpeOylollMe MNPUMEHEHUS 3HAHUN U3 pa3HbIX Pa3lesioB
MIKOJBHOTO Kypca (HM3HMKH, a TakKe WHTETpallid 3HAHUA W3 JPYTHX TIPEIMETOB €C-
TECTBEHHOHAYYHOTO LUKJIA: BBICTPaMBaTh JIOTMUECKYIO LIEMOYKY PAacCyXAEHHH C Omopon Ha

N3Yy4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (bI/I?;I/I'-IeCKI/Ie SIBJICHUSL

7 Brnagenue OCHOBHBIMH METOJaMU HAY4YHOI'O IO3HAaHW, UCIIOJB3yEMbIMU B (bI/I?;I/IKeZ IMPOBOAUTH




Kon
NPoBepPsIeMOro
TpeOOBaAHUS

HpOBepﬂeMLIe TpeﬁoBaHI/Iﬂ K IPE€AMETHBIM peE3yJibTaTaM 0CBOCHUSA
OCHOBHOM 06p33OBaTeJH>HOI7[ IporpamMmbl CPEIHETO oﬁmero Oﬁpa30BaHHﬂ

MMpsAMbIE W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYMH, BBI6I/Ipa${ ONTUMAIIBHEIA CIIOCO0
HU3MEPCHUA U HCIOJb3Yysl H3BECTHBIEC MCTOAbI OLICHKU HOFpeHIHOCTeﬁ I/I3MepeHI/II\/'I, OpOBOAUTH
HCCIEAOBAaHUE 3aBUCUMOCTEHN (1)I/I3I/I‘ICCKI/IX BCJINMYHNH C HCIOJB30BAHUCM IMPSAMBIX I/I3MepeHI/II\/'I,
OOBSACHATH NOJYYCHHBIC PE3YJIbTAThl, HUCIIOJIb3Yys (1)I/I3I/I'-ICCKI/IC TEOpHH, 3aKOHBbI U IMOHATUSA, U
JACJIaTb BbIBOJLI; COG.]'IIOI[aTB ImpaBujia 0€30IacHOro TpyAa Ipu IIpPOBEACHUU HCCIEeI0BaHUI
B paMKax y‘IeGHOFO OKCIICPUMCHTA u y‘ICGHO-I/ICCHeI[OBaTeHI)CKOﬁ ACATCIIbHOCTH C

HCIIOJIB30BAHUEM HI/I(bI)OBBIX HN3MCPUTCIIbHBIX yCTpOI\/'ICTB )4 naGopaTopHoro O60pYI[OBaHI/I${

CdopMHpPOBaHHOCT, YMEHWH aHAIM3MPOBATh W  OICHHWBATH TOCJCICTBUS OBITOBOW U
MPOM3BOACTBEHHOM JESATEIFHOCTH YEJIOBEKA, CBSI3aHHON C (PH3MUECKUMHE MPOIECCAMH, C TTIO3UIIHIA
HKOJIOTMIECKOH 0€30MMacHOCTH; MPEACTABICHUH O PAIlIOHAIBHOM IIPHPOIONONB30BaHNH, a TAKKE
pa3yMHOM HCIIONIB30BAaHUH IOCTIKCHUN HAyKW M TEXHOJNOTMH IS NAIBHEWIIErO pPa3BHUTHS

4eJI0BEYECKOro 001IecTBa

OBnaneHue pa3IMYHBIMU Ccroco0aMu paboThl ¢ HH(pOpMaIyel (U3NYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMALIMOHHBIX  TEXHOJIOTHH;  pa3BUTHE  YMEHH

KPHUTHYCCKOT'O aHAJIM3a U OUCHKKW JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPUMCHATH OCHOBOIIOJIAraronme acTpoOHOMHUYECCKUE TIOHATHA,
TCOpPHUU MW 3aKOHbI JIA aHaJIW3a H 00BbsSICHEHHUS (bl/ISI/I‘IeCKI/IX IMPpOLECCCOB, IMPOUCXOOAIINX Ha
3Bé3I[aX, B 3BE3JIHBIX CUCTCMAX, B MEXTraJlaKTHIECKON cpeac; ABUKCHHA HeOECHBIX TCI,

3BOJIIOLINH 3BE31 1 Beeennoi

HEPEYEHDB 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMbIX HA EI'D 110 ®U3UKE

Kon

pa3nesia/TeMbl

Konx
3JIEMEHTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

MEXAHUKA

1.1

KMHEMATHKA

Mexannueckoe aBmKeHHE. OTHOCHTEIBHOCThL MEXaHMYeCKoro BikeHus. Cucrema

oTcuéTa

112 MarepuanbHas TouKa.




Kon
pa3nena/TemMsl

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
7 TpacKToOpHa

E€ pamiryc-BeKTop:
Flt)=(xle) vt ) z(2)),

TpaeKTopIIs,
TepeMelIeHNe: T
AF =F(t))—F(t,) =7, —F, = x

= (Ax,Av,Az),

IYTE.

CIoxeHIe l'IEpEMEI.I]EHIIﬁZ

Ay =0 + 10,

CKopocCTh MaTepuanbHONU TOYKH:

. Ar _,
u=— =T, =(u1_.u1_.v_].
At o T
Ax . ) .
v =— =X,. aHaIOTI4HO v, =y, U.=Z,.
At |, o :

CrnokeHHe cKopocTeil: o, =5, + 0, -

Brluncnenue nepemMelieHus U MyTd MaTepuaJbHON TOYKH NIPU NPSMOIMHEHHOM ABHKEHUU

BJIOJIb OCH X TI0 TPa(HKy 3aBUCUMOCTH V,(t)

- _ AD .,
VCKOpeHIe MaTepHAansHOI TOIKIL d = &—L =u/=(a,.a,.a_).
I larsp '

f.l'_:

Au SRR -
., =—2= =(u,),". aHamOrm4HO a, = (v, )', a.=(v.)"
At |y . - o - B

PaBHOMEpHOE MpsSIMOIMHEWHOE IBUKEHUE!

x(t)=x0+voxtx(t)=xo+voxt




Kon
pa3nena/TemMsl

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

vx(t)—vOx=constvx(t)—vox=const

PaBHOyCKOpEHHOE TPSIMOJTMHEIHOE ABUKEHHE:

at
x(t)=x,+u, t +-2

e

v(t)=vu, +at

a,. = const

] '\

s _ i _"} -
Uy Y, = 44, [""2 ""1]

L. =
IIpi1 IBIDKEHINI B OTHOM HAIIPABIEHHI OIVIE S= L1 2.

[ S%]

CBo0OojHOE majieHre. Y CKOpeHHe CBOOOTHOTO TIaICHUSI.

Y 7
g
Yo a
O Xo {-

JIBmkeHme Tena, OPOIIESHHOTO O YIJIOM 0 K TOPU30HTY:

[.‘u‘{?} =X, +U,t=x +tU,cosa-t

5 9

t , =
V() =y, +u,f+ g‘T =V, tU,sina- -2

v, (t)=uv, =uv,cosu

v (t)=uv, +gt=y,sina— gt

=0

o
X
g =—g=const

KpuBonuneitnoe nmxenue. [[Bmxenne MaTepruaibHOW TOUKH 110 OKPY>KHOCTH.
YrnoBas v TMHEWHAs! CKOPOCTh TOUKHU: V=ORV=wR .
IIpyu paBHOMEpPHOM JABIDKEHMM TOYKH IO  OKPYXXHOCTH 0=2TT=2mvw=T2m=27V .

IlenTrpocTpemuTenpHOE YCKOpEHHE Touku: anc=v2R=w2Rauc=Rv>=w2R . TlonHoe




Kon Kon .
DR D [IpoBepsieMblii YJIeMeHT COIEePKAHMS
YCKOPEHUE MaTePHATBHON TOUKH
1.1.9 Tsépnoe Teno. [locTynarensHOE U BpalaTeabHOE IBMKEHUE TBEPIOTO TEa
1.2 JUHAMUKA
WNuepuumansasie cucteMbl otcuéta. [lepBriii 3akoH Hprotona. [IpuHIMN OTHOCHTENBHOCTH
t2d Tlanunes
1.2.2 Macca Tena. [TnotHOCTh BemecTBa: p=mVp=Vm
1.2.3 | Cwna. ITpunnun cynepnosuimu cuit: F paBHopeictB=F17+F27+... Fpasnoneiicrs=F1+F2+...
Bropoii 3akon Herotona: quist matepuanbhoii Touku B UCO F1 =mal Fi=mai; Ap =F AtAp
124 =FAt npu F =constF=const
-——
‘Fii F 21
1.2.5
Tpertnii 3akon HerotoHa 11 MatepuaibHbix Touek: F127=—"F21F12=—F21
3aKOH BCEMHpPHOTO TATOTCHUS: CHJIBl MPUTSDKEHHS MEXKIY TOYCYHBIMH MAaccaMu
paBabl F=GmIm2R2F=GRomim> .
126 Cuna Tspkectu. LleHTp TsDKecTH Tena. 3aBUCHMOCTH CHIIBI TSDKECTH OT BBICOTHI h Hafg
MOBEPXHOCTHIO TaHeTsl paauycoM Ro: mg=GMm(RO0+h)2mg=(Ro+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna tpenust ckonbxeHus: FTp=puNFmp=uN .
128 Cuna tpenus noxos: Frp<uNFmp<uN .
Kosddunuent tpenus
1.2.9 | HaBnenue: p=FLSp=SF.
1.3 CTATHUKA
i
13.1 F
MoMeHT CHJIIBI OTHOCHTENIFHO OCH BPALICHUS:
IM| = Fl, rae 1 — mnedo cunbt F*F OTHOCHTENBHO OCH, IPOXOAAIIEH Yepes
TouKy O MEPIEHIUKYISIPHO PUCYHKY
Hentp macc Tena. LieHTp Macc CHCTEMBI MaTEPUANTBHBIX TOUCK:
30 rum=mlr]™+m2r2 +.. . m1+m2+...ram=mi+m2+...miri+mara+....

B oxHOpoaHOM T1071€ TShKECTH (g =const)(g=const) LeHTp MAcC Tejla COBIAIAET C €10

LHCHTPOM TAKECTU




pa3z1elf1(:/ITeMbl 33::;::1“ IIpoBepsieMbIii 3JIEMEHT COAEP/KAHUSA

VYcnosus paBaoBecus TBEporo tena B UCO:
[M+M;+...=0

1.3.3 \[ﬁi+ﬁz +...=0

1.3.4 | 3axon [lackans

1.3.5 Hasnenue B xuakocty, nokosimeiics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F~Apx=—"PsbIrecHFApx=—Psyrrec ,

1.3.6 eciu teno u xuakoctb nmokostes B MCO, To FApx=pgVBoitecuFApx=pg Vesirecu
YcnoBue miuaBaHus Tl

1.4 3AKOHbI COXPAHEHU B MEXAHUKE

1.4.1 | Mmnynsc MaTepraibHOi TOYKU: p =mv_p=mvy

1.4.2 | Umnynsc cuctemsl Ten: p =pl +p2~+...p=p1+p2+...
3aKOH U3MEHEHUS U COXPAHCHHUS UMITYJIbCA!
B UCO Ap '=A(p1 +p2°+...)=F 1 BHemnAt+F 2BHemHAt+... Ap=A(p1+p2+...)=Fisnemm
At+F2srenmAt+...;
B MCO , eciu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,

t43 ecmu F~1pnemn+F 2pnemn+.. =0F 1suemt F2enemmt...=0
PeaxTuBHOE ABMKEHE

F
AF s
144

PaGora cuiiel Ha MaoM NEPEMCIICHU M

;1:|1f'|-|.if'|-c05 a=F_-Ax




Kon Kon .
IIpoBepsieMblii 3/1eMeHT COJEePKAHUS
pa3nena/TeMbl 3JieMEHTA
—
o F
D
145 MOIIHOCT CHUJIIBI:
ecnu 3a BpeMs AtAt paboTa CHIIBI H3MEHSIETCS Ha , TO MOIIIHOCTH CHJIBI
A4
P=— =F-v-cosu
At ar—s
Kunernueckas sHeprus maTepuanbHoi Touku: Exun=mv22=p22mEwm=2mv2=2mp2
1.4.6 3aKoH U3MEHEHUsI KHHETUYECKOU dHepTrun cucteMbl MatepraiibHbIX Touek: B MCO AExun =
Al+A2+ ..
ITorenmanbpHas SHEPTHSL:
g noreHnuaabHbIX cil Al12=Elnorenn—E2norenn—=AEnorennd12=FE1norenn—FE2norenn
—:AEHOTeHu .
1.4.7
[ToTrennmanbHas SHEPTUS MaTEPHATIBHOM TOYKH B OJJHOPOTHOM II0JIE
Tsokectd: Enorern=mghEnorerui=mgh .
[orennmanpHas sHeprus ynpyro nedopmupoBannoro Tena: Enoreni=kx22 Enorenni=2kx2
3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHUUECKON IHEPrun:
Euex = Exan * Enorernn.
B IICO AEyex = Ascex senorenn. can,
1.4.8
B ITCO AE,ex = 0, eClI Agcex menoresm car = 0
1.5 MEXAHWYECKHWE KOJIEBAHI 1 BOJIHBI

1.5.1

l'apmoHnyeckre KoneOaHUs MaTepUANBHON TOYKH. AMmuuTyna U ¢dasza KojeOaHWi.

KunemaTtnueckoe onucasue:
x(f) = Asin( @t +o, ).

U0 =x.

a(f=(v, ), =—"xf)=a +0'x=0,




Kon Kon .
[IpoBepsieMblii YJIeMeHT COIEePKAHMS
pa3nesia/TeMbl JJeMeHTa
IJIe X - CMEIICHUE U3 PABHOBECHS.
JluHamMuyeckoe omucaHue: max=—Kkx,max=—kx, roe k=mw2k=mw2. 32t10
3HAUMT, 4TO0 FXx=—kx.Fx=kXx.
DHepreTuyeckoe onrcanue (3aKOH COXpaHeHUs] MEXaHUYECKON YHEPTHUH ):
ol -2 ol 2
JJU+h _my, k4 _
2 2 2 2
CBsi3p  aMIUTUTYABl KOJCOAHWH CMEIICHUS MAaTepUANbHOH TOYKH C aMIUTHTYAaMHU
KOJIeOaHMii €€ CKOPOCTH U YCKOPEHUSI:
1
Upe =0, @ =04
ITepuon 1 yacToTa KOJICOAHUN:
2n 1
T = —_ =
)] Y
Iepron ManbIx cBOOOIHBIX KOJEOAHUI MATEMATHUECKOTO MAsSTHHKA!
|
T=2n|—
1.5.2 g
ITepuroa cBOOOHBIX KOJICOAHUH MPYKUHHOTO MasITHUKA:
m
T'=2n |—
k
1.53 Brinyxnennsie konebanus. Pezonanc. PesonancHas kpuBas
[onepeunbie W  npoposibHble BOMHBL.  CKOPOCTh  PACHpPOCTPaHEHUs] M [UIMHA
BONHEL: A=vT=vvA=vT=vv
1.54
WuTepdepennus u nudpakius BOJIH
1.5.5 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKYJISIPHA S ®U3UKA. TEPMOJVMHAMUKA
2.1 MOJIEKVYJISIPHAS] ®U3UKA

Mognenu cTpoeHus Ta30B, KUAKOCTEH 1 TBEPABIX Tel. [lycTs TepMonnHaMudecKkas cucTeMa
(temno) COCTOUT u3 N OIMHAKOBBIX MOJICKYIL. Tornma KOJINIECTBO
BeniectBa V=NNA=muv=NaN=um ,

rae NANA — ducino Aporaipo, m— Macca cCHCTeMBbI (Tena), Uy — MOJspHas Mmacca

BEILECTBA




Kon
pa3nesia/TeMbl

Kon IIpoBepsieMbIii 3JIEMEHT COAEP/KAHUSA
JJIeMeHTA poBep Aep
2.1.2 TennoBoe IBMKEHHE ATOMOB U MOJIEKYJI BEIIECTBA
2.13 B3aumoneiicTBue 4acTHIL BEIECTBA
2.1.4 | JInddysus. BpoyHoBckoe nBHKEHHE
2.1.5 Monens npeansaoro raza 8 MKT
CBsI3b MEXKJY IaBJICHUECM U CPEIHEH KHHETHIECKOM YHEPTUEH OCTYIIATEIFHOTO TEIUIOBOTO
JBYDKEHHS MOJIEKYJ HeallbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):
1 - 2 (mp*) 2 —
pP=-maw =—n-|——I|=—-n-&,
2.1.6 3 L2
1€ m0 — macca onuoii Mostekynsl, N=NVNn=VN - konuenrpauus monexyn
2.1.7 | AbcomotHas temneparypa: T =t +273K
Cesi3p TeMmeparypsl ra3a CO CpeJHed KHHETHYEeCKOW JHEpruedl NOCTYIaTeIbHOTO
TETUIOBOTO JABIDKCHHUS €TO MOJIEKYII:
{ 2
— (mw 3
218 | Emm=|——|=2kT
L2 2
2.1.9 | Ypasuenue p = nkT
Monenb uaeanbHOrO Ta3a B TEPMOJHMHAMHUKE:
| VparerHe Merreeera — K1aneHpora
| BelpevKeHHe 1A BHyYTpeHHeH SHepIrHH
VpaBHeHHe MeHueneera — KianeiipoHa (IpHMeHHMBIE (OpPMEI
JAIICI):
m RT
pV=""RT =vRT =NkT, p=P"2
2.1.10 H H

BLTPEH{EHII'E A BH}-’TPEHHEﬁ IHCPIHII OOJHOATOMHOI'O HICAIIBHOIO

rasa (IprMeHIMEbIe OpMEI 3ammiIcH):

U=3vRT =2 MT =32 RT =ve =2 pv
2 2 21 2
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ST | SR IIpoBepsieMblii 3/1eMeHT COJEePKAHUS
3axoH JlanbToHa I JaBJIEHUS] CMECH Pa3peKEHHBIX ra3oB:
2.1.11 | p=pl+p2+..p=pitp2+...
M3omponecchl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHUCIOM MOoJeKyd N (C MOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA V):
nzotepma (T = const): pV = const
uzoxopa (V = const): pT=constTp=const ,
2.1.12 | uzobapa (p = const): VT=constTV=const.
I'pacdmueckoe npeacrapnenue u3onporecco Ha pV-, pT- u VT- nuarpammax.
OO6benHeHHbIN ra30Bblii 3akoH: pVT=constTpV=const
JUTSI IOCTOSIHHOTO KOJIMYIECTBA BEIIECTBA V.
Hacpiienable u  HeHachbllleHHblE Mapbl. KayecTBeHHas 3aBUCHUMOCTb IUIOTHOCTH
2.1.13 | v maBieHMs HACHIIEHHOTO TMapa OT TEMIepaTypsl, HX HE3aBUCHMOCTh OT 00BEMA
HACBHIIEHHOTO Tapa
BraxxnocTs Bo3myxa.
OTtHocuTenpHas
2.1.14 | Bnaxuoctb: ¢=pmapa(T)puaceimmapa(T)=pnapa(T)puaceimnapa(T)p=pracsmmapa( T)pnapa( T)
:pHaCLImnapa(npnapa(n
5115 N3menenue arperaTHbIX COCTOSIHUI BelIeCTBA: ucrapeHue
o ¥ KOH/ICHCALUS, KHTICHUE KUIKOCTH
W3menenue arperaTHbIX COCTOSIHUM BELECTBA: IIaBJIEHUE
2.1.16
¥ KPUCTAILTH3ALNS
2.1.17 | IIpeobOpazoBanue sHEpruu B (ha30BBIX IEPEXOIAX
2.2 TEPMOJAMHAMUKA
2.2.1 TenuoBoe paBHOBECHE U TEMIIEPATYpa
222 BryTtpennss sHeprus
93 Tennonepenaua KaK croco6 HU3MEHEHUs BHYTpEHHEMH SHEPrUH
o 6e3 coBepmeHs paboThl. KOHBEKISI, TEIIONPOBOIHOCTD, H3ITyUCHIE
KonuuecTBo TeMI0THI.
224
VaenpHas TeroéMKocTh BemecTBa ¢ Q=cmATQ=cmAT
>y VY aenpHas TerioTa napoodpasoBanus L: O = Lm.

VY aenvHas TerioTa MmiaBieHus A: Q = Am.




Kon Kon .
ST | SR [IpoBepsieMblii YJIeMeHT COIEePKAHMS
VY nenpHas TEIIOTa CropaHus Tommsa q: Q = gm
OnemenrtapHas pabota B TepMoauHamuke: A=pAVA=pAV.
226 Brrancnenne paboTsl 1o rpaduKy mporecca Ha pV-nuarpaMmme
ITepBoiii 3akoH TepmomuHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12=(U2—U1
2.2.7 )+A12
Anmabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 Bropoii 3akon TepMmonnHamMuky. HeoOpaTtumbie nporiecch
IIpunnune: aerictBus TeruoBbix MamuH. KIT:
229 | M= Asr _ Qury O —1- el
- Orarp Orarp Orars
Makcumanbnoe 3nadenue KI1JI. [{ukn Kapho:
2210 | gy =Ny = Tmr—fm —1- ;"m
Barp marp
2.2.11 | Ypasnenue TemioBoro 0amanca: Q1+Q2+Q3+...=0Qi1+Q2+Q3+..=0
3 QJIEKTPOJJMHAMUKA
3.1 DJIEKTPUYECKOE I1OJIE
DrexTpuzanus Ten u eé MPOSIBIICHHSL. DreKkTpudyecKuit 3apsim.
3.1.1 JBa BHJA 3apsana. OneMeHTapHbIN BIEKTPUUECKUN 3apsiz.
3aKOH COXpaHEHUs ANEKTPUICCKOTO 3apsaa
Bsaunmopeiicteue 3apsnoB. Toueunsle 3apsisl. 3akoH Kynona:
B OJJHOPOJTHOM BEIIECTBE C IUDJICKTPHUECKON MPOHUIIAEMOCTHIO €€
2 F=k|"?1|'|?': _ 1 _|‘?1|'1‘?:
&1 4mes, 1
3.13 Onexrpuyeckoe nojie. Ero neiictBue Ha 3neKTpU4ecKue 3apsiibl
HanpsokéHHoCTb dnekTpraeckoro nojs: B =F qupoGHbIiiE=qnpo6usiiF .
[Mone Toueunoro 3apsna: Er=kqr2Er=kr2q ,
14 oxHOpoaHoe none: E =const.E=const.
Kapruns! 1uHui HanpspKEHHOCTH ATHX HOJIEH
[ToTeHIMaNBEHOCTH ANMEKTPOCTATUIECKOTO OIS,
315 Paznoctb MOTEHIIUAJIOB u Hanpspkerue: Al12=q(¢p1-62)=—qAdo=qU.A12=q(¢p1—¢2

)=—qA¢=qU.

[ToTeHnmanbHas SHEPTHUS 3aps/a B dJEKTpocTaTHIeCKOM moiie: W=qdW=qgp,




Kon Kon .
ST | SR IIpoBepsieMblii 3/1eMeHT COJEePKAHUS
A=—AWA=—AW
[ToTennman anekTpocrarudeckoro moyst: p=Wqp=qW
CBsi3p  HampsDKEHHOCTHM  TOJST W Pa3HOCTU  IMOTEHUHUANIOB ISl OJHOPOJIHOTO
anekrpocrarudeckoro nons: U = Ed
[puHuun cymepnosuimu  dnekTpudeckux nonei: E=E"1+E 2+...,6=¢ 1+¢2+... E=E1+E>2
316 +o =1,
IIpoBOAHUKH B BIIEKTPOCTATUYECKOM TIOJIE.
3.1.7 VYcnoBue paBHOBecus 3apsAAoB: BHyTpu npoBogHuka E1L=0E1=0 ,BHyTpyu u Ha
MIOBEPXHOCTH IPOBOJTHHKA () = COnst
3.1.8 JMAIeKTpUKY B 3JIEKTPOCTATUIECKOM Mosie. [{uanekTpudeckast IpOHUIIAEMOCTh BEIIECTBA €
Konnencarop. Onekrpoémkocts KoHaencaropa: C=qUC=Uq .
19 D1ekTpo€MKOCTh TIockoro kouaencatopa: C=eg0Sd=eC0C=desoS=¢eCo
[TapannensHoe coerHEHNE
KoHAeHcaTopoB: q=ql+q2+...,Ul=U2=...,Cnapami—C1+C2+...q=q1+q2+...,U1=U2=...,Cuapann
—C1+C2+...
ITocnenoBaTenbHOE COEAUHEHNE KOHAEHCATOPOB!
3110 U=U1+U2...,q1=q2=...,1Cnioci=1C1+1C2+...U=U1+Un...,q1=q2=...,Cioca 1=C1 1 +C2 1 +...
3.1.11 | Oueprus 3apsxeHHoro kongeHcaropa: We=qU2=CU22=q22CW=2qU=2CU2=2Cq2
3.2 3AKOHbBI ITOCTOAHHOI'O TOKA
Cuna ToKa:
1=
3.2.1 At |50
ITocTosHHbIM TOK: I = const
Jst mocrostHHOTO TOKA g = It
YcioBus CylIecTBOBaHUS IEKTPUUECKOro TOKa.
322 Hanpsixenue U u 9JIC E
3.2.3 3akon Oma 15 yuactka nenu: [=URI=RU
DJEeKTpHYECKOe CONMPOTHUBICHUE. 3aBUCHMOCT CONPOTHBRIICHUSI OTHOPOJHOTO MPOBOAHUKA
324 OT €ro JITMHBI ¥ CEYeHUs. Y IelIbHOE CONPOTHBIICHHUE BemecTBa. R=plISR=pSI
325 Ucrounuku Toka. 9JIC ucrounuka Toka: E=AcroponnuxcuingE=qgAcroponnuxcun




Kon
pa3nesia/TeMbl

Kon
3JIEMEHTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

BHYTpeHHee CONPOTUBJICHUEC NCTOYHHKA TOKaA

3.2.6

3akoH OmMma JUTSt MOJTHOM (3aMKHYTOIA) 3JIEKTPUYECKON

=]R + Ir, otkyna I=ERr/=RrE

E.r

= R

nenu: E

3.2.7

Hapa.HHeHI)HOC COCAMHCHHE NPOBOAHHUKOB:
I[=Ti+12+ .., Ul =U2=.., IRmapann=1R1+1R2+...Ruapann | =R11+R21+... .
IMocnenoBaTenbHOe COEANHEHNE TIPOBOIHHUKOB:

U=U1+Uz2+..,11=I2=.., Rmocn=R1+R2+...Ruocr=R1+R2+...

3.2.8

Pa6ora snextpuyeckoro Toka: A = [Ut.
3akon Jxoymst — Jlenna: Q=I2RtQ=DLRt .
Ha pesucrope R:Q=A=12Rt=IUt=U2RtR:Q=A=DLRt=IUt=RU2t

329

MoIHOCTb OJICKTPHUYCCKOT'O TOKA:

Ad
P=— =IU

Af {50

TennoBas MOIIHOCTB, BbIACISIEMAas Ha pE3UCTOPE:

p=rr=2 -
R

MoITHOCTh UCTOYHHKA TOKA!

Mﬂ‘l’m’[

Aty

3.2.10

CBOOOJHBIE  HOCHTEIM  DIEKTPHUUYECKUX  3apsioB B MPOBOJHHUKAX.

MexaHu3Mbl

IIPOBOJUMOCTH TBEPABIX METAIOB, PAacTBOPOB U PAaCIUIaBOB 3JIEKTPOJIUTOB, Ia30B.

IToxynpoBoguuku. I1oynipoBOAHUKOBBIN U0

3.3

MAT'HUTHOE I10JIE

3.3.1

Mexanudeckoe B3aMMOJIEUCTBHE MAarHuToB. MarautHoe moje. Bektop MarautHO#N

nHAYKIUH. [IpuHIUD Cynepno3uiiuy MarHUTHBIX TOJIEH: B =B”1+B2+...B=Bi1+B2+...

Jluaun WHAYKIIUK MArHiuTHOI'O IIOJIA. KapTI/IHa JIMHUM HWHAYKIIUA MAarHuTHOr'0 IOJIA

II0JIOCOBOI'O M HOZ(KOBOO6pa3HOFO IIOCTOSAHHBIX MAarHuTOB

332

OmeiT Opcrena. MarHutHoe mMojie MPOBOAHMKA C TOKOM. KapTwHa JMHUN WHAYKIUH




Kon Kon .
IIpoBepsieMblii 3JIeMEHT COAePKaAHUS
pa3nesia/TeMbl JJeMeHTa
MarHUTHOTO MOJISl ATMHHOTO MPSMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA,
KaTyIIKA
C TOKOM
Cumna Amriepa, e€ Hanpasienue u BenmurnHa: FA=IBlsinaF4=IBlsina , e o — yroin Mexmy
333
HanpasJIeHUEM IIPOBOIHUKA M BeKTopoM B~ B
Cuna Jlopenna, e€ wHanpaBienue wu  BenuuuHa: FJlop=|qlvBsinaFiop=|qlvBsina
334 rae o — Yrol MexXay BekTopamu v Vv M B B . JIBIKEHHE 3apsHKEHHOW YaCTHIIBI
B OJIHOPOJTHOM MAarHUTHOM II0JIE
34 OJIEKTPOMATHUTHASA MUHAYKIA
ITorok BekTopa MarHutHOU MHAYKIUKN: O=BnS=BScosa®=BnS=BScosa
| B
n / B
a
34.1
S
34.2 SIBnenue snekTpomMaruuTHOW MHAYKIMH. DJ[C HHIYyKIINN
3aKoH 3JeKTpoMarHuTHOU nHAYKnu dapanest:
343 _ AD _ '
T, Y
Af—)
{3 |;r'
\ﬂd
0]
[
( b )
344

O/1C uHIYKIMK B IPSIMOM MPOBOJHHUKE JUTMHOM |, IBHKYIIEMCS CO CKOPOCTBIO Vv
(v"LI")(vL]) B omropomHoM MarauTHOM noe B: |Eil=BlvcosalEil=Blvcosa
, TJIE 0. — YTOIl MEXKIy BEKTOPOM B M HOPManbio NN K IJIOCKOCTH, B KOTOPOH JIexkKaT

BekTopsl 'uv ' lav ; ecnn 'l LL B”B,uv'v 1o |Eil=Blv|Eil=Blv
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DR D [IpoBepsieMblii YJIeMeHT COIEePKAHMS
345 IIpaBuno Jlenna
NuanyktuBHOCTE: L=®IL=]® , nu @ = LI
Camounnaykiusi. 3JIC caMOMHIyKITUH:
3.4.6 AJ
E=-L1| ==L,
At —0
347 DHeprusi MarHUTHOTO MOJS KaTymku ¢ Tokom: WL=LI22Wi=2LD
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHI Y1 BOJIHBI
Koneb6arenpnprit  koHTYp. CBOOOIHBIC JIICKTPOMATHUTHBIC KONCOAHHS B HACATEHOM
KoJIe0aTeIbHOM KOHTYpE:
o | a0 =usin(t+a)
]I[' t)=q,=wg,__cos(wr+q@,)=I__ cos(at+q,)
®opmyna Tomcona: T=2nLCT=21LC , otkyna ©=2nT=1LCw=T2n=LC1 .
CBsi3p aMIDIMTYIBI 3apsa KOHAEHCATOopa € aMIUTUTYAOW CHIIBI TOKa IPU CBOOOHBIX
JJIEKTPOMATHUTHBIX KOJICOAHUAX B UIICATBHOM KOJIEOATEIILHOM KOHTYpE:
g =le=
L))
3aK0H COXpaHEHUS SHEPTUH B UACATEHOM KOJIe0aTenbHOM KOHTYpE:
352
3.5.3 | BoIHy)X/I€HHBIE 2JIeKTpOMarHuTHeIE Kosebanus. PesoHanc
HepenfeHHLn?I TOK. HpOI/IEBOL[CTBO, nepeziasa u NoTpebIIeHNe ANEKTPHIECKON SHEPTHH
354 | CUT L' QU LU _ o
2 2 2 2
CBoiicTBa D3JCKTPOMATrHUTHBIX BOJIH. B3anMHas OpUEHTAMs BEKTOPOB B DJIEKTPO-
332 MarHHMTHOM BoJHE B Bakyyme: E° LB Lc’ELBlc
[lkama »>MEKTPOMAarHUTHBIX BOJH. lIpMMeHEHHME AJIEKTPOMArHUTHBIX BOJH B TEXHUKE MU
3.5.6 Gurry
3.6 OIITUKA




Kon
pa3nesia/TeMbl

Kon x
IIpoBepsieMblii 3/1eMeHT COJEePKAHUS
3JIeMeHTAa
161 IIpssmMonuHeHOE pacnpoCTpaHEHUE CBETAa B OHOPOAHOM cpese. TodueuHblil ucTOUHUK. JIyd
CBETa
3aKoHBI OTpakeHus cBeta. a=Pa=f
3.6.2
3.6.3 ITocTpoeHne n300pakeHui B IIIOCKOM 3epKaJie
3aKOoHBI MPEIOMIICHHS CBETA.
[penomnenue ceera: nlsino=n2sinf.nisina=n2sinf. .
AOCONIOTHBIN MMOKa3aTeNb MPEJIOMIICHHUS: Na0C=CVNa6c=VC .
OTHOCUTENBHBIN TIOKA3aTeb MPENOMIIEHHU: NOTH=N2n1=Vv1v2nomm=ni1n2=vavi .
"
O
3.6.4
s
Xop mydelt B IpU3Me.
1"1 = .‘L'l . I?]}.] = .”'2}.2
CooOTHOIIIEHNE YacTOT M COOTHOIIEHHE JUIMH BOJIH MpPU MEPeXoJe MOHOXPOMATHYECKOTO
CBETa Yepe3 rpaHully pasjena ABYX ONTHYECKUX CPE;
Hy< My 4
T
3.6.5 n |
ITonHoe BHyTpeHHEE OTpakeHHE.
[penenbHbIA Yo HOJHOrO BHYTPEHHETO OTpakeHus: Sinarp=1notH=n2n1Sinamp=nom1=n1n2
CoOuparome © paccemBaromye JUH3BL. ToHKas JswmH3a. OOKyCHOE pacCTOsHUE
3.6.6 U OIITHYECKas cuiia TOHKOM nuH3bl: D=1FD=F1
®opmyna tonkoi muH3beL:  1d+1f=1Fd1+f1=F1
3.6.7

YBenuuenue, napaemoe smn3oi: I =hH=|fld['=Hh=d|fl




Kon Kon .
IIpoBepsieMblii 3/1eMeHT COJEePKAHUS
pa3nesia/TeMbl JJeMeHTa
d E
[ ]
H F
N\
o

B cirygae paccenBatonieil IMH3bI:
D<0=F=1D>0,D<0=F=D1>0,

368 | P=hH=|fld<1T=Hh=d|fI<I
Xop my4a, MPOIIEANIETO JUH3Y MO MPOU3BOJIBHBIM YIIIOM K €€ TJIaBHOM ONTHYECKON OCH.
[TocTpoeHne HM300paKEHUH TOYKHM U OTpE3Ka MPSMOM B COOMPAIONINX M PACCEHBAIOIIUX
JMH33X U X CUCTEMax

3.6.9 doroanmnapar Kak onTuieckuid npudop. ['na3 kak ontuyeckas cucteMma
WuTepdepennus cBera. KorepeHTHbIC UCTOYHUKH. Y CIIOBHS HAOMIOMCHUS MAaKCUMYyMOB H
MHUHAMYMOB B UHTEP(EpEHIMOHHOM KapTHHE OT MABYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHHUKOB:

A
36. | MAKCHMYMEBI — A=2m—, m=0,£1.£2.£3, .,
vl

MITHIIMYMBT — A= 2m+l_]:, m=0,£1,£2, £3__
Hudpakuus  cBera. [ludppakumonHas pemérka. YcCIOoBHE HaONOJCHHUS  TJIaBHBIX

3611 MaKCHMYyMOB TIPH HOPMAJILHOM TaJCHUU MOHOXPOMATUYECKOrO CBETA C JUIMHON BOJHEI A

o Ha penéTky ¢ nepuojaom d:

dsingm=mA,m=0,+/—1,+/—2,+/-3,...dsinpm=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12 | ducnepcus cBera

4 KBAHTOBAS ®U3NKA
4.1 KOPIYCKVJISIPHO-BOJIHOBOW IV AJIN3M

4.1.1

I'unoresa M. I1nanka o kBantax. @opmyna Ilnanka: E = hv




Kon Kon .
[IpoBepsieMblii YJIeMeHT COIEePKAHMS
pa3nesia/TeMbl JJeMeHTa
412 ®oronbl. DHeprus ¢porona: E=hv=hcA=pcE=hv=Ahc=pc .
o Wmnynec dotona: p=Ec=hvc=hAp=cE=chv=Ah
4.1.3 ®doroaddexr. OnbiTol A.I'. CroneroBa. 3akoHbl hoTtodddekra
YpasHeHnue DiHmTeHA 17151 poTodadpdekra:
Edorona=Agsixoga+Exuamax, Eporona=ABbIX0Aa+Exunmax,
414 rae , Edotona=hv=hcA,Eporona=hv=Ahc, Asixoga=hvkp=hcAkpAssxona=hvip=Axphc
Exnamax=mv2max2=eU3anExumax=2mv2max=eUsan
JlaBiieHme cBera.
4.1.5 JaBneHne cBeTa HA TMOJHOCTHIO OTPAKAIOIIYIO MMOBEPXHOCTh M HA  IOJHOCTHIO
TOTJIOIAONIYIO IOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 Ilnanerapnast Moienib aTomMa
IToctynatel bopa. W3nydyeHue u moriomeHne (OTOHOB IMPH IEpeXoje aromMa ¢ OJHOTO
YPOBHSI DJHEPTHH Ha JAPYTrOi:
he
422 gjv"”? = - = |ER _Eﬂ‘l
“mn
JIuHevaTbie CIIEKTPHI.
CrexTp ypoBHEW SHEPTUU aTOMa BOJOPOA!
—13,63B
423 |E,=————, n=1.2.3,
n*
4.3 OU3UKA ATOMHOI'O SAJIPA
431 Hyxnonnas mopnens sinpa ['eitsenbepra — MBanenko. 3apsa spa. MaccoBoe 4UCIO sizipa.
B M30Tonsl
PagnoakTuBHOCTB.
439 Annda-pacnan:

A A4 4
zX—7,Y +;He




Kox Kon

pasTena/meMbl | aemenTa IIpoBepsieMbIii 3JIEMEHT COAEP/KAHUSA

Bera-pacnan.

DNeKTpOHHBIN B-pacma:

A A 0~
s X—= Y+ je+v,

[To3uTponHsIii B-pacma;

A A 0= o,
sX—=2- Y + e+ v,

lNamma-nznydenne

433 3akoH paguoaktuBHoOro pacnaaa: N(t)=NO*2—tTN(£)=No*2r .
o ITycte m — Macca paguoakTUBHOro BemectBa. Toraa m(t)=mO*2—tTm(t)=mo*2r-

434 SnepHbie peakuuu. JleneHue u CUHTE3 siaep

YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» ®usmka, 11 kinacc/ Kabapaun O.D., 'mazynoB A.T., Opnos B.A. u apyrue; nmox penakmuei
[Tunckoro A.A., Kabapauna O.®., AkunonepHoe o6mecTBo «l3marenscTBo
«IIpocsemenue»

» ®usuka, 10 xknace/ Kabapaua O.D., Opnos B.A., OBenuuk D.E. u apyrue; noa peaakuuen
[Munckoro A.A., Kabapauna O.®D., AxkiimonepHoe o0miecTBo «M31aTenbCTBO
«IIpocsemienne»




» ®dusnka (B 2 gactsax), 10 knace/ ['eanenmreitn J1.9., Bynarosa A.A., Kopaunses U.H.,
Komkuna A.B.; mox pegakuueit Opiosa B. A., O01ecTBo ¢ orpaHUYeHHOU
orBeTcTBeHHOCThI0O «BTHOM. JlabopaTopust 3HaHUN»; AKIIMOHEPHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenune»

» ®dusnka (B 2 gactsax), 11 knace/ I'eanenmreitn J1.9., Bynarosa A.A., Kopaunses U.H.,
Komkuna A.B.; mox pegakuueit OpioBa B.A., O01mecTBo ¢ orpaHUYEHHOMN
orBeTcTBeHHOCThI0O «BMTHOM. JlabopaTopust 3HaHUK»; AKIIMOHEPHOE OOIECTBO
«M3narenbcTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

®duswmka, 10 knace : aumaktuyeckuit marepuan/ Mapon A.E., Mapon E.A., OGmiecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «M3maTenscTBO «/Ipodar

®duswuka, 11 kmace : guaaktuyeckuit marepuan/ Mapon A.E., Mapon E.A., OGmiecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «M3maTenscTBO «/Ipodar

®dusnka, noypounslie pa3padotku, 10 kmacc/ Caypos F0.A., AKiinoHepHO€E 0011I€CTBO
«M3parenscTBO «lIpocBemienne»

®dusnka, noypounslie pa3padotku,l1 kmacc/ Caypos I0.A., AkiinonepHO€e 00111eCTBO
«M3parenscTBO «lIpocBemienne»

YHuBepcaibHBIE TOYpOUHbIE pa3padboTku mo ¢pusuke, 11 kimace / Bonkos B.A. AkninonepHoe
o6mectBo "UsnarenscTso "Bako"

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
https://lesson.edu.ru/
https://resh.edu.ru/
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