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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HAa ypoBHE cpemHero oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TMIOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOCHHMS OCHOBHOW 00pa30BaTEbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMmbl BocnuTaHus u Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenbHBIX  opraHuzanusx Poccuiickoit  ®enepannu, pealu3ylOMIUX OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBI.

[Iporpamma 10 ¢Qusuke ompenenser o0sA3aTeTbHOE MPEAMETHOE COAEpKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IOCIIEI0BAaTeIbHOCTh M3YUEHHUSI TEM U pa3zesioB y4yeOHOro
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
mpoliecca, BO3PAaCTHBIX ocoOeHHOcTe oOywaromuxcs. IIporpamma 1o ¢usuke aaér
IpEJICTaBICHUE O LESIX, COJACp)KAaHUM, OOIIel cTpaTerun oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
oOydJaronuxcs cpencTBamMu yueoHoro npeaMera «dusnka» Ha yriyOoJIEHHOM YpOBHE.

Wzyuenne kypca ¢U3MKH yrIyONEHHOTO YpPOBHS TIIO3BOJIAET pPEaJM30BaTh 3a1add
npo¢eCCHOHATLHON OPHEHTAIMH, HANpPABICHO HAa CO3/IaHUE YCIOBUH ISl MPOSIBICHHUS CBOUX
UHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydYalolmuMcsi, KOTOpbIE
HEOOXOAMMBI I TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3aIMsaX NPo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIUATIEHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUpyEeMble pe3yabTaThl OCBOCHHUS Kypca
GbU3MKM Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTom0I0rnuecko OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOydaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE Ha YPOBHE CPEeIHEr0 00IIero oopa3oBaHus Ha YriyOnEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESITeIbHOCTHBIN MOAXO/.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca (DM3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPEeIMETHBIE PE3yIbTAThI 110 roJ1aM 00ydeHus;

coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJICHUS CBOMX PabOUUX MPOTPaMM.

[Iporpamma 1O (¢uU3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY YyUYUTeNned u
MPEOCTABISET BO3MOXKHOCTH [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
npenofaBaHuio (QU3NKKM Ha yriayOJIEHHOM YpOBHE INpPHU YCIOBUM COXpaHEHUs 00sS3aTenbHON
YacTu COAEp KaHus Kypca.

du3mka Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollemM MHpE.
[[IxonbHBIA Kypc GU3UKH — CHCTEMOOOpa3yIOIMMA MJisi €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
MPEIMETOB, MOCKOJIbKY (U3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOILIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI ONpenenio XapakTep M OypHOE pa3BUTHE pPa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHue ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(¢opMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OopMHUpOBaHHE
YMEHUH MPUMEHSTh Hay4YHbII METO]] [IO3HAHMS ITPH BHIMIOJIHEHUH UMHU YU€OHBIX UCCIICIOBAHUI.



B ocHOBYy Kypca UMKy Ha ypOBHE CPEIHETO OOIIero 0Opa3oBaHMs MOJIOKEH PSIT UIICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH 0O0BeAWHEH
BOKpPYT (usmueckux teopuil. Benymmm B kypce siBisiercss (GOpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mnpeanoyiaraeT UCIoIb30BaHNE TYMaHUTapPHOTO
noTeHImana GU3NIeCcKoi HayKHU, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusuku  yrayOon€HHOTO — ypOBHS
IpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN
U3YyUEHHBIX TEOpUi U 3aKOHOB. [Ipu 3TOM paccMmarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUMA
U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DSJIEMEHTOB COJIEP)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkke 00CyX AeHus Mpo0IeM pallmOHAIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOTrpaMMBbl MO (U3HKE JTOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoza. /s ¢usuku peanuzanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeiCTBYroOIIEro (Qaxropa
yuebHoro mponecca. [l yrmyOn€HHOro YpoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (POHTAIbHBIE YYEHHYECKHE OIbIThl MpU
W3y4EeHUHW HOBOT'O MaTepHayia, JlabopaTOpHbIe pabOThl W pPabOTh MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peain3auuu (GU3MUECKOro MpakTHuKyMma. B mepBoM ciyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kmaccoB, nmb0 mociae MmepBoro M BTOPOrO MOJIYTOAMNA B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpanus paboT NMpakTUKyMmMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOJSATCSA B MpoIlecce M3ydeHHs pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHNEe, KOTOPOE TPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 MOMIArOBO HHCTPYKITHH.

B mporpamme no pusuke cucremMa y9eHHYECKOTO SKCIEPUMEHTA, JJA0OPATOPHBIX padoT U
MpaKTUKyMa MpeJCTaBlIeHa eIUHBIM NepeuHeM. BriOop TeMaTHKu JUisl STUX BUJOB YUYEHUYECKHX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH 0Opa3oBaTeIbHOIrO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IIJIAHWPOBAHUS W OCHaIleHus KaOuHera ¢usuku. [lpu 3ToM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCS YMEHHSIMH MPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpEHUs, UCCIIEOBAHMS 3aBHUCUMOCTEH (M3UYECKUX BEIMYMH U TOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIIOTCS 3a/1ayil C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKkoil Moiebl0, MO3BOJISIIOIINE MPUMEHSATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak M MHTETpUpYys NpUMEHEHHE 3HaHWN M3 pa3HbIX pas3zaeinos. s
Ka4eCTBEHHBIX 3a/ad TMPHOPUTETOM SIBJSIIOTCS 3alaHUsl Ha OOBsSCHEHHE/TIpeCcKa3aHHe
MpOTEeKaHUs (U3UYECKUX SIBJICHUN M IMPOIECCOB B OKPYXKAIOIICH >XKU3HHU, TpeOyromie BrIOOpa
buznyecKoil MoAenu A CUTYalluu IPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mporecca Kype (pu3uku yriayOi€HHOTO ypOBHS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH H3y4daThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJTabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B MMpOTrpaMMe Mo (PU3MKE YUSHHUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEYHCIICHHBIX B MPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JAEMOHCTPALUMN JJIs HMCCIECJOBAHUS W3y4aeMbIX SIBICHHW W TIPOIIECCOB,
HIMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYEHHUECKUX IMPAKTHUECKUX paboT ¢GopmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIa0OpaTOpHOrOo 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(dbopMEpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUJAIOMIMXCS K HAYYHOMY U3YYEHUIO MTPUPO/IHL,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U  (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4CHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

dopmMupoBaHUe YMEHHH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O PONM (U3UKU IS Pa3BUTHUSl IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccHoHanbHOMI
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOYYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsi pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHCTeMbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHSIX, BKIIFOYAsT MEXAHHUKY, MOJICKYIISIPHYIO (DU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTBI aCTPO(U3HKH;

¢dbopMHpoBaHUE YMEHUI TPUMEHATHh TEOPETHUECKUE 3HAHUS IS O0BSICHEHUS (PU3NIECKUX
SIBTICHU B TIPUPOJIC U ISl IPHHSTHUS MPAKTUIECKUX PEIICHUI B IOBCEAHEBHOM KHU3HH,

OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbBIX 33/1a4 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3AaHHEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]au¥, B TOM YHCJIE 3a/1a4 MH)XEHEPHOTO XapaKTepa;

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

OBJIQICHUE METOJaMH CAaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS M MPOBEACHUS (HU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlHUU, ONPEACNCHHUs JOCTOBEPHOCTH
MOJTYYCHHOTO Pe3ysIbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSITebHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCHoHATbHON ASITEIHPHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yrnyOnEéHHBI YpOBEHb H3YYEHUS
yueOHOoro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUS BBIOMpAETCS
00yJaronuMucs, TUIAHUPYIOMUMH TPOJIODKEHHE 00pa30oBaHUsS IO CIEIHATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOnéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro 00I1ero oopa3zoBaHus
otBoauTcs 335 wacos: B 10 kimacce — 170 yacos (5 yacoB B Henenmo), B 11 kimacce — 135 gacos (5
YacoOB B HEICIIO).

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBIISICTCS. PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOp IMPOBENEHUs Ta0OpaTOpHBIX PadoOT u
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEP)KXAHUE OBYYEHUA
10 KUIACC

Paznen 1. HayuHblii MeTO/ MO3HAHUSA NPUPOIBI.

Odusuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMIbBI
UCCIIeTOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
puOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHui HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue GU3MYECKUX SBJICHHN W MPOILECCOB (MaTepHallbHasl TOYKa, aOCOIIOTHO
TBEPJ0E TEII0, UAcaIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). [ unoreza. duznueckuii
3aKOH, TPaHULIbI ero NpuMeHuMocTH. Dusnyeckas Teopus.

Pons m mecto ¢m3uku B (QopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue cunpl TOKa M HAOpsDKEHUS B IEMU MOCTOSHHOIO TOKa MIPU MOMOIIU
AQHAJIOTOBBIX U UG POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nsmepenust GpuznyeckKux
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBwxkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3329 MEXaHHUKH.

Pannyc-BekTOop MaTepHallbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHUCTEMBbl KOOpAHMHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHUS U MyTU MaTepuaibHONU TOUYKU OT BPEMEHH U UX TpapuKu.



CBoOomHoe majzeHue. YckopeHue cBOOOAHOTO majeHus. J[BrmkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunelinoe nBuxeHue. J[BuxkeHne MaTepruanibHON TOUKHU MO0 OKPYXHOCTH. YTJIOBAs U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHoe (HOpMaabHOE),
KacaTebHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MAaTePUATBHON TOUKH.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: CHUAOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE Tepeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cuctembl 0TCUETA, MIUTIOCTPALNS KHHEMATHUYECKUX XapaKTePUCTUK JIBUXKECHHUSI.

CriocoObI Hccae10BaHus ABMKCHUN.

NnnrocTpanus npeieabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne ABM>XeHUS TeNa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue CKOpocTH Mpu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIyKTOPE.

CpaBHeHHMe TyTeW, TPACKTOPHUIl, CKOPOCTEN TBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMaXxX OTCUETA.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHUs TMpU MOPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JIBUKEHUHU IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHHsi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
n1abopaTtopun).

W3ydenune nBuxeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

W3yuenue aBMKEHUS Tea MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJa OOpalieHus] KOHUYECKOTO MAasiTHUKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. MHepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUETA (OTpeAeTieHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

Cuna TsoKeCcTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOAHOTO TQJCHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

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

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBXKEHUS M CUja TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABMKEHUM Tela B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUS.

Masnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.



TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMIIHUKHN, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue nBHKEHUS Tell B MHEPLHUAIBHBIX U HEMHEPIHAIBbHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX HWJIMHAPOB WM IIAPOB PAa3HOM Macchl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLMATIBHONW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K TNy CHJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHUE B MHEPLIMAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIKMX B PE3YJIbTaTe B3aUMOJICHCTBHS TEll.

H3mepenne mace 1o B3auMoOIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U NAJCHUU.

[leHTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3mepenne paBHOICHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa M0 HaKJIOHHOM TIJIOCKOCTH.

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

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUMX B NPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune qBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON dyepe3 JIErKuid OJIOK.

N3mepenne ko3 puimenTa TpeHusl Mo BEIMYHUHE YTIIOBOTO Kod(UIreHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue nBwxeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEepeMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

N3yuenue nBukeHuUs rpysa Ha Baly ¢ TPCHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe UM BpallaTesIbHOE JABHKEHUE TBEPIIOTO Tena.
MOoOMEHT cuiibl OTHOCHUTENBHO Ocu BpameHus. [lnedo cunbl. CinokeHue cui, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBeCHsI TBEPAOTO TeaA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peméryaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALEHHUS.

KoHcTpyrnpoBaHue KpOHIITEHMHOB U PaCUYET CUJI YIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIOLaAb ONOPBI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHalbHbIX TOUeK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TETa.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT uMmIynbca MarepuanbHOM TO4YkH. IIpencraBieHue O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJISX.

Pabora cuibl Ha MaloM U Ha KOHEYHOM mnepemelneHud. ['paduueckoe npencraBieHue
paboThI CHITHI.

MOIIHOCTD CHUIIBL.

Kunerndeckass 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKON
SHEPIUH MaTepUAIbHON TOUKH.

[TorenuuanbHble U HEMOTEHUHAIbHBIE CUbl. [loTeHnmanbHas sHeprus. [loTeHunanbHas
SHEprus ynpyro aeGopmMupoBaHHOW TpYXHUHBI. [loTeHIMAbHAS YHEPTHs Tela B OJHOPOIHOM
rpaBUTaMOHHOM Tosie. [loTeHnanbHas SHeprust Tena B TPaBUTALIMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMHUYeCKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHHUYECKOU SHEPTrUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymnm s uAeanbHOM >KUAKOCTH KaK CIEJICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIHOCTH CHUJTBI.

W3meHeHune 3Hepruu Teia Mpu COBEPILIEHUN PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOM W IOTCHIUMAJIBHOW 3HEPrUi IpU JIEHUCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOTHOM MaJCHHUH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMuUKym.

N3mepenue numnyinbca Teaa 1o TOPMO3HOMY MYTH.

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

CpaBHEHME U3MEHEHHS UIMITYJIbCA TENa C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCoOXpaHeHUsI UMITYJIbCA ITPU YIPYTOM B3aUMOJEHCTBHH.

H3mepeHne KHHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C pA0OTOMN CHUITBI TPEHHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pasznea 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OcHOBHBIE TOJIOXKEHUSI MOJEKYyJIsApHO-KMHeTHuecko Teopun (MKT), ux onsiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YyacTUIl BellecTBa. Mojiesd CTpOeHHUsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OObSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomumdecTBo
BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl e€ m3mepenus. lllkama Temmeparyp
Henbcus.



Mopenp uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU: YACTHIBI Tas3a
JBUKYTCS XaOTUYECKH U HE B3aUMOAEUCTBYIOT APYT C IPYTOM.

l'a3oBbie 3akoHBL. YpaBHeHue MenneneeBa—Kmaneiipona. AOcomioTHas Temreparypa
(mkama Temmepatyp KenbBuna). 3akon Jlamprona. M3omporecchl B HIOEaTbHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I 'paduyeckoe mpeacTaBieHe U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obapa.

CBs13p MEXIy [aBIE€HUEM U CpeAHEM KHHETUYECKOW DSHEpPrHel MOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HJAeaJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISIpPHO-
KMHETUYECKOW TeOpUH UIeaIbHOTO ra3a).

CBs3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOU DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHU €€ YaCTHLL.

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

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Buaeopomnuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus KuaKocTen.

Mogens onbita IITepna.

[IputspkeHne MOJIeKyI.

Mopenu KpUCTaUIMYECKUX PEHIETOK.

Habmionenue u nccienoBanue U30MpoIecCoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJIECHUS TEIIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOMA.

W3ydenne wn30TepMHUUECKOro Tmporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IHU(PPOBOH
n1abopatopun).

W3yueHne n30X0pHOro mporecca.

N3ydenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunbol.

Tepmomunamuueckass  (TJ[)  cucrema. 3agaHue ~ BHEIIHUX  YCJIOBUM A
TEPMOJIMHAMUYECKOW  cUCTeMbl. BHemHue © BHYTpEeHHME mapameTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoauHamMuk. CaMONIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHCTEMa YPAaBHEHMH: YpaBHEHHE
MenneneeBa—Knanelipona U BbIpaK€HUE [JIs BHYTPEHHEH 3HEPruu. YCIOBUS INPUMEHHMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAlWs YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucraTtnueckue u HECTATUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Boraucienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cmoco0 W3MEHEHUs BHYTPEHHEH SHEPTHHM TEPMOAMHAMUYECKON
cuCTeMBbI Oe3 coBeplIeHus: padoThl. KOHBEKIHSI, TETIONPOBOIHOCTD, U3IIyUEHHE.



KomnuectBo TemioTel. TemioéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToOIUIMBa. Pacuér konmyectsa
TEIUIOTHI IIpH Teronepenade. [lorstue 06 aquadbarHoM mporiecce.

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

Btopoii 3akoH TepMOOMHAMUKHM [l PAaBHOBECHBIX MPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAMWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEPMOJMHAMUKH I HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
Heo6paTuMOCTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenied. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH Cpeabl.

TexHu4ecKkne yCTpOMCTBAa U TEXHOJOTMYECKHUE IMPOLECCH: XOJOAWIBHUK, KOHIUIUOHED,
TU3eTbHBIA M KapOIOpaTOpPHBIM JBUTaTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTaHUIECKOTO TOTUIMBA Il BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PU ainadaTHueCcKOM pacIMpEHUN.

Bo3aymHoe orauso.

CpaBHeHUE YIENbHBIX TEIUIOEMKOCTEH BELLIECTB.

Cnioco0Obl M3MEHEHUsT BHYTPEHHEH YHEPTHUH.

Hccnenoanue aquabaTHOTo mpoiiecca.

KommnbroTepHbie MOJ€IH TETIOBBIX JIBUTaTENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue anuabdaTHOTro mporecca.

N3yueHne B3aMMOCBSI3UM SHEPTUHM MEKMOJEKYJISIPHOTO B3aUMOJEHCTBUSI U TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eeugecmea. Dazoswvie nepexoowl.

[TapooOpazoBanne u KoHJeHcauus. lcmapeHne M KHUIEHUE. YIenbHas TeIuloTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JTABJICHUsI HACBIIIEHHOTO Mapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJIEHUS B KUKOCTH.

BrnaxnocTs Bo31yxa. AGCONMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBneHue u KpucTaum3anus. Y AesbHas TerioTa miasieHus. Cyoaumarius.

Hedopmanuu tBEpHoOro Tenma. Pactskenwe u cxatue. Cnsur. Monyne FOura. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmIMpeHne KUIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIupeHue.
AHTrapMOHHM3M TEIUIOBBIX KOJIOAHWN YaCTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOAax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsHKeHHE. KoaduimeHT moBepXHOCTHOTO HaTsHKeHHs. KanmmspHbeie
saBjeHUd. [aBieHue moJ MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlammaca.

TexHu4yeckne yCTpOMCTBAa M TEXHOJOTMYECKHE IMPOLECCHl: JKUIAKHE KPHUCTAILIBL,
COBPEMEHHbBIE MaTepUaIbI.

Hemoncmpayuu.

TemnmoBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue. Kunenue npu noHUKEHHOM J1aBIICHUH.

H3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMHU.

CwmaunBanue.

Kanunnsipueie siBjaeHusl.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmronenue manbix nedopmariuii.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS] )KUIKOCTEMH.

H3mepenue yenpHOM TEMIOTHI IUIABJICHUS JIbA.

W3yueHne cBOMCTB HACBILIEHHBIX [1apOB.

N3mepeHne abCoMOTHOI BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapOB B TOMELICHHH.

N3mepenne ko3 UIMeHTa moBepXHOCTHOT'O HATSHKCHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH Jie(hopMaIii pE3UHOBOTO 00pa3iia OT NPUIOKEHHONW K HEMY
CHUJIBL.

Pa3znen 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U €€ MposBICHUSA. DIEKTpUUYeCKUi 3apsan. [[Ba Buaa aJIeKTpUYECKUX
3apsinoB. [IpOBOIHMKH, IUAJIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBIN SJICKTPUYECKHI
3apsAl. 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsija.

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

Onektpuueckoe nose. Ero nefictBrue Ha 3J€KTpUYECcKUe 3apsibl.

Hampsoxk€anocTs  snektpudeckoro mojist. [IpoOHbid 3apsa. JluHuM  HanpsokEHHOCTH
3JEKTPUYECKOTO NoJIst. OTHOPOJHOE JIEKTPUUYECKOE TOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJI. Pa3HOCTh MOTEHUMAIOB U HaNpPsDKEHHE.
[lorenuuanbHass  sHeprus  3apsiia B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenunan
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHKEHHOCTH MO M PA3HOCTH IMOTEHLHATIOB IS
AEKTPOCTATUYECKOTO MOJs (KaK OJHOPOJIHOTO, TaK U HEOJHOPOAHOTO).

[IpuHIHUI cynepno3uuuu 3JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsga. [lone paBHOMepHO 3apsbkeHHOH cdeprl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmiapa. Ilosie paBHOMEpPHO 3apsKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATIBHBIX ITOBEPXHOCTEH.

[IpoBOgHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apsII0B.



JIMPNEeKTpUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(uaaeKTpuyeckasi MpOHUIaEMOCTh BELIECTBA.

Konpencarop. OneKTpoEMKOCTh  KOHJEHCATOpA. OneKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOoPA.

[TapannensbHoe  coeauHeHne  KoHAeHcaTopoB.  llocimenoBarenbHOE — coeAUMHEHUE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHEHCAToPA.

JIBr>KeHUE 3apsKeHHON YacTHUIIBI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4ecKkne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKas 3alll1Ta, 3a3eMJICHHE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolcTBO M MPUHIUIT IEUCTBUS DJIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3aPSHKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TMJIACTHH.

Mognens anekTpocTaTnyeckoro reueparopa (Ban ne I'paaga).

[IpOoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

Y CTpOUCTBO U IEHCTBUE KOHICHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOWAAM IUIACTHH,
paccTosIHUSA MEKAYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus MEKTPUUIECKOr0 MOJIs 3apsKEHHOTO0 KOHJIEHCATopa.

3apsaka U pa3psika KOHAEHCaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEIl.

Habmionenue npeBpallieHus SHEPTruy 3apsKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
CBETOJINO/1A.

N3ydenne nporekaHus TOKa B LIENH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs) TMPH  OCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlil I1eKmMpudecKuil mokx.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI IOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxkenne U u 3/1C é&.

3akoH OMa AJ1s1 yyacTKa LEnu.

OJEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHHKA OT €ro JUIMHBI M IUIOIIAAX IIONEPEYHOrO0 CEYEHHs. YIEJIbHOE CONPOTUBIICHHE
BELIECTBA.

[locnenoBarenbHOE, NapaIeNbHOE, CMEIMIAHHOE COCIWHEHUE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJIeKTpudeckux 1enei. [Ipasuna Kupxroda.

PaGoTa snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna.

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

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

KoHzeHcaTop B ienu MOCTOSTHHOTO TOKa.



TexHuueckue yCTpPOHCTBA M TEXHOJOTUYECKUE TMPOILECCH: aMIIepMETP, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

HccnenoBanune 3aBUCUMOCTH CHJIBI TOKAa OT HAaNpsDKEHUS Ui PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

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

HccrnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHHUS IMPH MOCTOSHHOM
HaAIPSKEHUU.

[Ipsmoe u3mepenune DJIC. KopoTkoe 3aMblkaHN€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OnI coeHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEMN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMUKym.

HccnenoBanue cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANPSHKEHUS TS JITAMIIbl HAKaJIUBaHUS.

YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTUBIICHHSI UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJ1C ranbBaHMUECKOIO AJIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX/y MOJIIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA
B IEMH.

HccnenoBanue 3aBUCMMOCTH IOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuueckas MPOBOAUMOCTh pA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

ONIeKTpUYeCKuid TOK B razax. CaMoOCTOSTENbHBIH W HECAMOCTOSTEIBHBIA pa3psl.
PaznuyHbie TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [Inazma.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAMO,
CBETOJIMOJ, TallbBaHHWKa, padUHUPOBAHWE MeEAM, BbIIUIABKA AIIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.



CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hab6mronenue anexTposusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKHl MPAKTUKYM.

CnocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OlleHKa  TpaHUIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKUN IKCIIEPUMEHT, 1a00paTOPHbIE PAOOTHI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0iaEHHoro ypoBHs B 10 Kiacce oCymIeCTBISETCS ¢ yU4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, MOCIIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUH, H3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIUsA, mapabdodna,
runep6oia, ux rpaduku u cBoicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUHU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexanunueckoe IBUKEHHE B XKUBOU mpupoze, Auddysus, ocMoc, Temioo0MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KalWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJISIpHasi Macca, MoJy4yeHne HaHOMaTepHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbL, DSJIECKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxHOCTh BO3/1yXa, BETPhL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABUKEHHUH C HCIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, peméryaThie
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), JABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajioB, B TOM 4YHCIIE
HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TIOTYIPOBOAHHUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC



Pasznen 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

BzaumopeicTBuE NMOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIepno3ulIMk MarHUTHBIX MOJed. JIMHUM MarHUTHOM
WHIYKIUU.

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

Cuna Ammepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIYJb. JIBUXKEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJAHOM MarHuTHOM mose. Pabora cuibl Jlopenta.

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

TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpOJABHUraTesb SKoOu, yCKOpUTENIu
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO U MOJKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMii MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO TPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmronenne ABMXEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO IPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomul, RPAKMUKyM.

HccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppOMarHeTHKOB.

HccnenoBanue 1eicTBUS NOCTOSSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuibl Amrepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIBI TOKA.

OrnpenenieHrie MArHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnexmpomaznumnan uHOYKyu.

SIBrieHne HAIEKTPOMArHUTHOM WHAYKUMHU. [loTok BekTOopa mMarHuTHOM HMHAYKIUU. DJ(C
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpudeckoe IMoJIe.
Toxku dyko.

OJIC nHAYKIIMY B MPOBOJIHUKE, BHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

[TpaBuio Jlenua.

WunykrtuBHocTh. Karymika WHAYKTUBHOCTH B LEMH MOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. 9J1C caMOMHAYKLIUN.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HWHIAYKLIHUOHHAS TI€Ub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHust 31eKTPOMarHuTHOM MHYKITUH.



Uccnenoanue 3aBucumoctd IC HHAYKIMM OT CKOPOCTH HW3MEHEHUSI MAarHUTHOTO
MOTOKa.

IIpaBuio Jlenna.

[TaneHne MarauTa B aIIOMUHUEBON (MEIHOI) TpyOe.

SIBrieHME CaMOMHIYKIIUH.

Nccnenosanue 3aBucumoctd DJIC caMOMHAYKLIIMHA OT CKOPOCTU M3MEHEHUsS CUIIbI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

HccnenoBanue sBlI€HUS 2JIEKTPOMArHUTHOM WHIYKIIHH.

OrnpezeneHre UHAYKIMA BUXPEBOI'O MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHTYKLIUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3pen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cuctema. CBOOOAHBIC KOJICOAHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO ONHCAHWSA TapMOHHYECKHX KOJIGOAaHWH W3 WX DHEPreTUYECKOro W
KMHEMaTUYECKOTO OMHICAHMUS.

Amvmmatyna u ¢daza konebanuii. CBs3b aMIUTMTYIbI KOJICOAHUM MCXOTHOW BEIHYHUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u vactota xonebanuit. [lepnon ManbIx cBOOOAHBIX KOJIeOaHHIH MaTEeMaTUYECKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KONeOaHMId TPYKUHHOTO MasiTHUKA.

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

TexHU4yecKkue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmroienne He3aBUCHMOCTH MEPHOJIa MATBIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH Tlepruoja CBOOOIHBIX KoeOaHUH
OT CONPOTHUBIICHUS.

HccnenoBanue kojebaHWW Tpy3a Ha MAaCCUBHOM TPYXHHE C IeElbi0 (HopMUpOBaHUS
MpEeJICTaBICHU 00 UaeaIbHON MOJIENN TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NPU KOoJIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomul, nPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKHHHOTO MasITHUKOB.

N3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoJieOaHH Ha yIIpyrom MojaBece.

W3ydeHre ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYABI 3aTyXAIOMUX KOJIEOAHU.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koredanus.



KoneGatenbubiii koHTYp. (CBOOOJIHBIE 3JIEKTPOMAarHUTHHIE KOJeOaHUS B HA€aIbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZABI 3apsja KOHJEHcaTopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJeOaTelIbHOM KOHTYpE.

3aryxalye 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemensblli TOK. MOIIHOCT IEPEMEHHOIO TOKAa. AMIUINTYIHOE M JEHCTBYIOIIEE
3HAaYeHHUE CHUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHyconJanbHbIN NIepeEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa UHIYKTUBHOCTH
B LIENU CUHYCOMJAJIBHOIO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEeHU M.

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

OKOJIOTUYECKHE PHUCKU IPU INPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa HCIOIb30BaHUSA
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHuueckne YCTPOHMCTBA W TEXHOJOTHMYECKHE TPOILIECCHI: AJIEKTPHUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCHUMOCTh YaCTOThI CBOOOIHBIX KOJ€0aHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumaorpaMMsbl 3JIEKTPOMArHUTHBIX KOJICOaHUIA.

I'eneparop He3aTyXaroMIMX JEKTPOMArHUTHBIX KOJICOaHU.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHbIe CHHYCOU1abHbIEe KOJIeOaHusl.

Pe3ucrop, karymika "HIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onanc npu mocienoBaTeabHOM COSAMHEHMM PE3UCTOpa, KaTYUIKW MHAYKTHUBHOCTH M
KOHJIEHCATOopA.

VYCeTpoicTBO M MPUHIIAIL JeHCTBUS TpaHchopmaTopa.

Mopaenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA 4epe3 MOCIEAOBATENIbHO COEIMHEHHBIE KOHIEHCATOP,
KAaTYIIKY ¥ PE3UCTOP.

HabmioneHue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL.

MexaHudeckne BOJIHBI, YCIOBUSL HMX pacnpocTtpaHeHus. [lomepednsle W NpOJOJIbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

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

[IlymoBoOe€ 3arpsisHEHHE OKPYKAOIIEH CPEbI.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIydEHUs 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH:  OTPAXKEHHE, NPEIOMIICHUE, MOJISpU3aLus,
uHTephepeHIrs U TudpaKIus.



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

[IpuHUUNBI paIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHu4eckne ycTpoucTBa M IMPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JIMarHOCTHKA B TEXHUKE U MEIUIIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHbIX U MPOJOIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmioienue orpaskeHus ¥ NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIuu u UG pakiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIATYIOW M YacTOTOH
Kosie0aHui.

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

O6HapyxeHne HHPPAKPACHOTO U YIBTPA(PHOIECTOBOTO U3TYUCHHM.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3yueHne napaMmeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHetHOE pacnpocTpaHEHHUE CBeTa B OAHOpoaHOM cpene. Jlyd cBera. ToueuHsblit
MCTOYHUK CBETA.

Otpaxenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaie. Cpepruueckue 3epkana.

[Ipenomnenne cBera. 3aKkOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenb mpernoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 IpaHHULly paszaeia
JIBYX ONTUYECKHUX CPEJ.

Xon nmydeit B mpusme. Jucnepeust cBeta. Cl0KHBIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaIHoro BHYTPEHHETO0 OTPaKeHUS.

CoOuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOHN cdepuueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3ATENS] PETOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox y4a, IpOLEALIEro JUH3Y O IPOU3BOJIbHBIM YIJIOM K €€ ITIJaBHOM OITUYECKON OCH.
[TocTpoenre n300pakeHU TOYKU U OTPE3Ka MPSIMOU B COOMPAIOIINX M PAaCCEUBAIONTUX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspemiaromnias cnocoOHOCTh. ['71a3 Kak ONTHYECKas CUCTEMA.

[Ipenensr TpUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass onrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMO/IEHUsI MaKCUMYMOB M MHUHUMYMOB B HHTEpPPEPEHLUMOHHONW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuueckuxX HHTEPPEPEHIIMOHHBIX CXEM.



Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha NUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHu4eckne yCTpOMCTBAa W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npeoMIIeHUs CBETA.

HabmioneHre noHoro BHYTpEHHETo oTpaskeHus. MoJienb CBeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIIETbHYIO IJIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

HaGumroienre 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenne nudpakiiioHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

Habmionenue nosisipuszanuu cBera.

[IpuMeHeHne NoNsIpONI0B JJI N3yYEHN MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BEILECTBa (Ha MpUMEpPe KHUIKUX
JIUH3).

W3mepenne poKyCHOTro pacCTOSHUS paCCEUBAIOLIHX JIMH3.

[onmyuyenne n300pa>keHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[Tomryuenue n300pakeHHs B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHH€E TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxum, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.

N3ydenue nosnspuzannu cBeTa, OTPaXEHHOTO OT TOBEPXHOCTH JUAJIEKTPHUKA.

W3yueHnue nnTepdepeHIuu J1a3epHOro U3IyYEeHUs Ha ABYX LIESIX.

Hab6nronenue aucnepcum.

Habmionenue u uccnenoBanue 1uppakimoOHHOTO CIIEKTPA.

H3mepenue mirHbI CBETOBOW BOJIHBI.

[Toryuenue ciekTpa U3Iy4yeHus: CBETOIMO0/1a TPU MOMOLIH TU(PPaKIIMOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI crienMAJIbLHOM TEOPHUH OTHOCUTEILHOCTH.

I'panuipl NPUMEHUMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl cnenuanbHOM TEOpHUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai.  IIpeoOpazoBanms  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHUM U COKpAIEHUE
JUTUHBI.

DHeprusi U UMITYJIbC PEASITUBUCTCKOMN YaCTHUIIBI.

CB43b MACChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUs MOKOSI.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENH 3apsHKCHHBIX YacTHII.



YyeHnueckuil SKCIIEpUMEHT, J1a0opaTOpHbIE PabOThI, MPAKTUKYM.

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

Pasznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHo-601H06011 Oyanu3m.

PaBHOBecHOE TEIUIOBOE W3NMydeHUE (U3NMydyeHUE aOCOMIOTHO YEPHOTO Tena). 3aKOoH
cMemienust Buna. [' unoresa [lnanka o kBaHrax.

®OoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

dotorpdext. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodddekra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «KpacHas rpanuna» Gorordpdexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO TOTMJIOMIAOIIYI0 |
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. Jlebenena.

BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. Jlniuna BonHbl ne bpoitns u pazmepsl
obnmacTu  JOKaNM3allMKM  JBIDKYIIEHCS  dYacTullbl.  KopmycKynspHO-BOMHOBOW  JTyalU3M.
Judpakius 31eKTPOHOB Ha KpUCTAIIaX.

Crnemnuduka nzmepenuii B Mukpomupe. CooTHoIeHus Heonpeaenénnocten I eizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKHE IPOLECCHI: CIEKTPOMETpP, (OTOIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAs: OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtorddexra.

HccnenoBanue 3aBUCUMOCTH CONMPOTUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

HccnenoBanue goropesncropa.

N3mepenue nocrostaHoM [nanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAMPSKEHHUSL.

Tema 2. @uzuxka amoma.

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

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

Buapl ciektpoB. CrieKTp YpOBHEUM SHEPTUM aToOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3NlydeHue cBera. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPAIbHBIM aHAINU3
(cTieKTpoCcKoOM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIINX YACTHII.

Onpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3ITYYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Habmionenue nnHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pe:KEHHOT0 aTOMapHOI0 BOAOPOAA U U3MEpPEHHE MOCTOSHHON
PunGepra.

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



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

PagnoaktuBHOCTh. Alnb(a-pacmnan. DIeKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. I'amma-
U3JIy4CHHE.

3akOH paJuoOaKTUBHOrO pacnaaa. PaamoakTuBHbIE uH30TONBI B Tmpupoae. CBoMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paioakTUBHOCTH Ha JKUBbIE Opranu3Mbl. EcTecTBeHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. J{edekT maccer sapa.

Snepusie peakmuu. Jlenenue wu cuHTE3 sAmep. SpepHbie peaktophl. [IpoGiembr
YVOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMUECKHE AaCMEKThl Pa3BUTHS  SIEPHOM
SHEPIeTUKHU.

MeToabl perucTpauuu U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

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

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

EnauacTBO n3udeckoit KapTUHBI MUpA.

TexHUYeckre yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: H03UMETp, kKamepa Buibcona,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OomM0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenne nornomieHus: 6eTa-4acTUll AITFOMUHUEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU IS OOBSCHEHUS MPHPOABI KOCMHUYECKHX
00BEKTOB.

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

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUTUMOE IBUKCHHE.

Conneynas cucrtema.

Counnie. ConHeyHas akTuBHOCTh. ctounuk sHepruu CosiHIa v 3BE3 /1.

3BE31bI, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIst
3BE3]] TIJIABHOM IOCJIENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O MPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muineunsbiii [1yte — Hama 'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunbl
rajaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAHHEM
KOMIIBIOTEPHBIX ~MPHJIOKEHUH [UIS  ONpeesieHUus IOJIOKeHUsT HeOeCHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYLIAPUS U IPKUE 3BE3/BI.



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

Du3nYecKUl NPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEITMYMH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usznueckux BenuyuH. OLEeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBAHUN 3aBHCUMOCTEH  (hu3HyecKux
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTEe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHUYECKUHA IKCIIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

O06o0maromnee noBTOpeHMeE.

O6oOmieHne W cUCTeMaTH3alUsl  COJACp)KaHHMs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKay», «DIeKTpoauHamuka», «KoinebGaHus M BOJIHBIY,
«OCHOBBI CHENMATBHON TEOPHUM OTHOCHUTENBbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMHMHU U acTPOUBUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAay4YHON KapTHHE MHpa, 3HAYEHUE ONHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENBHOM M IPOTHOCTHYECKOW (PYHKIUI (PU3NUECKO TeopuH, poiib (HU3NYECKOl TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UYECKON KapTUHE MHpA, MECTO (U3NYECKON KapTHUHBI
MUpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kimacce ocymecTBIseTcs ¢ y4€ToM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUSA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SIBIICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsI, U poBast 1adopaTopwHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpudeckue (yHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BEKTopbl M HX
NPOCKIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3MEMEHTAPHBIX (DYHKIUIL.
[Tpusnaky moo0us TPEyroabHUKOB, OIPEIeIeHNE TUIOIAI1 IUIOCKUX QUryp U o0bEMa Te.

buonozua: snexkrpuueckue SBICHHS B JKUBOM NIpupojie, KojeOaTelbHble ABMXKEHUS B
JKUBOM  IHpUPOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  BJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKoOBas JUarHOCTHKA B
MEJUINHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE.

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

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

Texnonozua: NpUMEHEHHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIHMOHHAS TIeyb, JIMHUM 3JEKTpolepenady,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
YJIBTPa3ByKOBass JMArHOCTUKA B TEXHHUKE, IMPOCKLUMOHHBIM amnmapar, BOJOKOHHAas OITHKA,
coJiHe4Has Oarapesi, CIyTHUKOBbIE TIPUEMHUKH, siI€pHAsi SHEPTETHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHoOCTHBIE pe3yJIbTAaThl OCBOCHUS yueOHOro mpenMera «Pu3nKa» JO0JKHBI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh OOYyYaroImMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaskIaHCKOr0 BOCTIMTAHUS:

e Cc(hOPMHPOBAHHOCTD TPAXKIAHCKOW TMO3MIMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 O0IIECTBa;

e TPUHATHE TPAJAULMOHHBIX OOIIEUETOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO NESATEIHHOCTh B MHTEpECax I'PakJaHCKOTO OOINECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aIuiy;

e yMEHHE B3aMMOJEICTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSMU ¥ Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JNEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:

e chHOPMHPOBAHHOCTh POCCHICKON TPaXKTAHCKON UACHTUYHOCTH, TATPHOTHU3MA;

e IICHHOCTHOE OTHOILIEHHE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;

e CHOCOOHOCTH OILIGHMBAaTh CHUTYallMI0O W TPUHAMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCII€ B
JIESITENTbHOCTH YYEHOTO;

e OCO3HaHME JUYHOT'O BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IYILETO.

3CTETUYECKOr0 BOCTIMTAHMSA:

e OCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIKOYas JCTETUKY HAy4dHOTO TBOpPYECTBA,

npucyuiero Gpu3nyeckon HayKe.
TPYAOBOT0 BOCIIMTAHMS:

e HHTEpPEC K pa3iuyHbIM cdepaM NpopecCHOHATBHOU IEeSATeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BbIOOp Oymyrein
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

e TOTOBHOCTh U CIOCOOHOCTHh K OOpPa30BaHUIO W CaMOOOpPa30BaHUIO B 00MacTH (HU3UKU
Ha MPOTSHKEHUU BCEH JKU3HMU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYJIBTYphl, OCO3HAHHE IJIOOATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

e IUJJAHMPOBAHUE U OCYIIECTBICHUE CHCTBUIN B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;



pacIIMpeHre ONbITa JICATEIBHOCTH JKOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOINXCS 3HAHUN TI0 (PHU3HKE.

HEHHOCTH HAYYHOI'O IMTO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;
OCO3HAaHUE ILICHHOCTHU Hay‘-IHOI\/'I ACATCIIbHOCTH, TOTOBHOCTH B IIPOLCCCC HUZYUCHHUA
(1)I/IBI/IKI/I OCYHICCTBJIATDH IMPOCKTHYIO u HCCICAOBATCIILCKYHO ACATCIIbHOCTD
WHIWBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3naBaTe/bHBbIE YHHBePcadbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITeNIbHO (OPMYJIMPOBATh U aKTYalIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh LEIU ACSITEIbHOCTH, 33/1aBaTh MapaMETPhbl U KPUTEPUU UX JOCTUKEHUS,
BBISBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B pPacCMaTpUBAEMBIX (PHU3UYECKUX
SABJICHUSIX;

pa3zpabarbiBaTh IUIAH pELIEHUS MpoOJeMbl ¢ Y4€TOM aHaiu3a HMEIOLIUXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM,
OLICHUBATh PUCKH MOCIIEACTBUI ACSITEIBHOCTH;

KOOPJAMHHUPOBATh M BBIOJHATH pabOTy B YCIOBUSX PpealbHOr0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHe AelCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHITUSIMHU U METOaMH (hr3mdecKon
HAYKU;

BJIQJICTh HABBIKAMH Yy4EOHO-MCCIIEAOBATEIbCKOM W TMPOCKTHOW [EATEIHHOCTH B
obrmacti (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIHLHOMY TIOUCKY
METOMOB pEUICHUs 3a1ad (HU3MUYECKOTO COJEpKAHMS, TPUMEHEHHIO Pa3IMYHBIX
METO/IOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJNYUYEHUIO HOBOTO 3HAHWS, €r0 WHTEPIIPETAIIHH,
peoOpa3OBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CHTYAIHSIX, B TOM YHCIE TIPU
CO3JIJaHUHU YU4EOHBIX MMPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3UpOBaTh 3a/1ady, BBIIBUTAThH
rUNoTe’y € pelleHus, HaxOIuUTh apryMEeHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPXKACHHIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS,

aHATM3UPOBATh IMOJYYCHHBIE B XOJE PEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/la4H B 00pa30BaTEIbHON EATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHHUBATH IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PM3UKE B MPAKTHUECKYIO 00IaCTh KU3HEISITEILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC MOAXOAbI U PEIICHNUS,



CTaBHUTDb HpO6J’IeMBI " 3a71a4i, JOIMYyCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ nnopmanmeii:

BIAJCTh HABBIKAMU TOJNy4eHUs HHGOpManu (U3NYECKOTO COJAEpXKaHHUS U3
HCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSATENIBHO OCYIIECTBIISATH TIOMCK, AaHAJIH3,
CHCTEeMaTH3allMi0 ¥ HWHTEPIpeTanuio HH(GOpMAanuu pasinyHBIX BUAOB W (HOPM
NPECTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCTIONB30BaTh CPEACTBA HMH(GOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pEUICHNH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTraHM3alMOHHBIX 3agad C
coOmrofeHreM TpeOOBaHWUN HAPrOHOMUKH, TEXHHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepexeHnns, MpaBOBBIX M O3TUYECKHX HOPM, HOPM HH(POPMALUOHHOM
0€e30MacHOCTH;

CO37aBaTh TEKCTHl (PM3MYECKOTO COJCP)KAaHWS B PA3IMYHBIX (opMaTax ¢ ydIETOM
Ha3HAuYeHUs MHQPOPMALMU U IEJIEBOM ayAUTOpPUH, BBIOMpAs ONTUMAIbHYIO (GOpMy
NPECTaBICHUS U BU3yaIH3alUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIIATh OOIEHHE HA YPOKaxX (PU3UKKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOH(PIUKTHBIX CUTYAIIUH U CMAT4aTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBUYaJIbHON paboThI;
BBIOMpPATh TEMAaTHKY M METOJIbl COBMECTHBIX ACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)K0I'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHMW30BBIBaTH U KOOPIWHUPOBATH
JNEUCTBUSA TO €€ JOCTUKEHHIO: COCTAaBJSATHh IUIAaH JEHCTBUM, pacCHpelessiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CY ATk pe3yIbTaThl COBMECTHOH paboTHI;

OLICHUBATh KA4yeCTBO CBOET0 BKJIAJa M KaXAOTO y4YacTHMKAa KOMaHIbl B OOIIMH
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE MTPOEKTHI, OLICHUBATh MU C NO3ULUY HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATENIBHYIO JIEATENBHOCTh B 00acTH (pU3UKH U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITEJIbHO COCTABJIATh IUIaH PELICHUs PACYETHBIX M KAUECTBEHHBIX 3a7ay, IUIaH
BBITTOJIHEHUS MTPAKTUYECKONH pabOTHl C y4ETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclMpATh paMKU y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO DJPYAMIIMU B 001acTH (HU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.



CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBBLI B ACATCIILHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQ/IeTh HABbIKAMHU II03HABATENbHON pe(JeKkcuu Kak OCO3HAHHS COBEPILAEMBbIX
JIEUCTBUU U MBICIIUTENIBHBIX MPOLECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIIeKCHUU TS OLICHKH CUTYAIH, BEIOOpa BEPHOT'O PELICHUS;
YMCTh OLICHUBATL PUCKU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUS IO UX CHUIKCHUIO,
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

HNPUHUMATh MOTUBEI U apIYMEHTBI IPYIUX IIPU aHAIIA3€ PE3YIbTATOB AEITEILHOCTH,
IPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpomecce MOCTHKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPAMMBI 1O (pHU3HMKe st
YPOBHsI CpeHEro o01mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIIICHCTBYETCSI AYMOIIMOHAIbHBIN
UHTEJUICKT, MPEAIOIaraloniiii c(hOpMUPOBAaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh TMOHUMAaTh CBOE SMOIMOHAIHHOE
COCTOSIHWE, BHJCTh HANpaBIICHUS Pa3BUTHS COOCTBEHHOW ASMOIMOHAIBHOW CQeEpHI,
OBITH YBEPEHHBIM B ceO¢;

CaMOpCeryJImpoBaHusl, BKJIHOYAIOLICTO CaMOKOHTpPOJIb, YMCHHC MNpUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh  QJaNTUPOBATHCS K
SMOIIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPCHHEH MOTHBAIlH, BKIFOYAIONICH CTPEMJICHHE K JOCTIDKECHHUIO IEJU U YCIIEXYy,
ONTUMU3M, NHUIITUATUBHOCTL, YMCHUC HeﬁCTBOBaTB, UCcxXoas U3 CBOux BOBMO)KHOCTeﬁ;
OMIIaTUuH, BKJ'IIO‘IaIOH_ICI‘;I CHOCO6HOCTB MNOHUMATb 5MOLMOHAJIBHOC COCTOAHHUC OPYIUX,
YYUTHIBATh €T0 TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKMBAHHUIO;

COLIMAJIBHBIX HAaBBbIKOB, BKIOYAaIOIIHX CHOCO6HOCTB BBICTpanBaThb OTHOLICHUA C
JIPYTUMH JIOJBMH, 3a00TUTHCA, TPOSIBIIATH HHTEPEC M Pa3pelaTh KOH(PIUKTHL.

[NPEJAMETHBIE PE3VJIBTATDBI

K xoHnmy obyuenust B 10 knacce npeIMEeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

MOHUMAaTh POJb (U3UKA B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLIMATILHOM M ATUYECKOU cdepax NesATeIbHOCTH YENOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYCHUE OIMCATEIILHON,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIIBHOW W MPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCKOM
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOM
TeopuHu B (POPMUPOBAHHUHU MIPEICTABICHUN O (U3NIECKON KApTUHE MHPA;

paznu4aTh YCIIOBUS TNPUMEHHUMOCTH MoOJeNeH (U3NYECKUX Tel U MPOIEeCCOB
(ABNIEHMIT): MHEpLUHMAIBbHAS CUCTeMa OTCYETa, aOCOIIOTHO TBEPIOE TEIO0, MaTepUalIbHAS
TOYKa, PABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMaJeHue, aOCONIOTHO YIpyras
nedopmarus, abCOTIOTHO YNPyroe M abCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCTH
ra3a, JXUIKOCTH W TBEPAOTO (KPUCTAIUIMYECKOTO) Tejla, WACANbHBIA ra3, TOYCUHBIH
3apsil, OAHOPOJHOE AIEKTPUUIECKOE I10JIE;



pasnmuuath ycloBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHMUYECKHE MPOLECChl U SBJICHMS, HCIONb3YsS
OCHOBHbIE TIOJIOKEHHMSI M 3aKOHBl MEXaHHUKH (OTHOCHTEIBHOCTh MEXaHHMYECKOIo
IBUXKEHUS, (OpMYIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBWKCHHSI, MPEOOpa3OBaHUS
lanunes ans  ckopocTM W TEepeMelleHusl, 3aKkoHbl HbIOTOHa, IPUHIUI
OTHOCUTENIbHOCTH [anuies, 3aKOH BCEMHPHOTO TATOTEHHUS, 3aKOHBI COXPaHEHUS
UMIyJbCA M MEXaHWYECKOM SHEpruu, CBsA3b paboThl CUIIBI C H3MEHEHHEM
MEXaHUYECKOM SHEpPruM, YCJIOBUS paBHOBECHs TBEPAOro Teja), MpPH ITOM
UCIIOJIb30BaTh ~ MAaTEMAaTHUYECKOE  BBIPAXXEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpazoBanuil ['anumnesi, BTOPOro u TpeTbero
3akoHOB Hbpl0oTOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa U MEXaHUYECKOI SHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHATM3UPOBATh W OOBSACHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIOIB3YSl OCHOBHBIC
nonoxeHuss MKT u 3akoHBl MOJIEKYJIApHON (U3UKM W TEPMOAMHAMHUKH (CBS3b
JIaBJICHUS UICATHHOTO ra3a co CpeAHEN KHHETUYECKON SHEPTrUei TEMI0BOTO IBUKEHUS
W KOHIEHTpalued ero MoJIeKyJ, CBsI3b TEeMIEpaTyphl BeEIIeCTBAa CO CpeaHeu
KMHETUYECKOM »HEpruer TEIIOBOTO [BMXKEHUSI €ro 4YacTHUll, CBSI3b JIaBJICHUS
UJCaNbHOTO Ta3a C KOHIEHTpalued MOJEKyll W €ero TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOJAMHAMHMKH, 3aKOH COXpPAHEHUS
SHEPrUM B TEIUIOBBIX IIpOLIecCax), MpPHU OSTOM HCIOJIb30BAaTh MAaTEMAaTHUUYECKOE
BBIPOKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBHUS NMPUMEHHUMOCTH ypaBHEHHs MeHjeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBICHUS, UCIOJIb3ysl OCHOBHBIE
MOJIO’KEHUS ¥ 3aKOHBI AJIEKTPOIUHAMUKH (3aKOH COXPAHECHHSI DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, MOTEHUUAIBbHOCTh  BJEKTPOCTATUUECKOTO  MOJIS,  MPUHIUI
CYTIEPHO3UINH 3JCKTPUUECKUX TOJEH, MPU 3TOM YKa3bIBas yCIOBHUS MPUMEHHUMOCTH
3akoHa KynoHa, a Takke NpaKTHUYECKH BaKHbIE COOTHOILIEHUsS: 3akoHbl Oma ais
y4acTKa LEeNu U I 3aMKHYTOH 3JIEKTPUYECKOU LienH, 3akoH Jxoynsa—J/Ienna, npasumia
Kupxroda, 3axonst @apazest Ui 3JIEKTPOIN3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, MCIOIb3ysl BEIUUNHBI: IIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TEJ, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTCHIMATbHAS JHEPrus, KWHETHUYECKas JHEPrusi, MEeXaHWdecKas SHeprus, padora
CUJIbl, UEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCcTH, Cuja
TPEHUSI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBHUSA Tela ¢ 3eMiEit BOIU3H €€ TOBEPXHOCTH,
SHEprusi ympyroi gegopmanuu TMPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAS
TeMIeparypa Teia, padoTa B TEPMOJWHAMUKE, BHYTPECHHSSI DHEPIHsl HACaTbLHOTO
OJIHOATOMHOTO Ta3a, paboTa HMIEATHHOTO ra3a, OTHOCUTENBHAS BIAXKHOCTH BO3AYXa,
KIIZ waeanbHOro TEIUIOBOIO JIBUTATENs; AJIEKTPUYECKOE TMOJIe, HANPSKEHHOCTH
JNIEKTPUYECKOTO MO, HAMPsSHKEHHOCTh MOJS TOYEYHOTO 3apsiia WM 3apsyKEHHOTO
miapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUUECKOTO MOJIsI, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYIAs CHUJIa, CUJIAa TOKA, HaIpsSKEHUE, MOIIHOCTb TOKa,
JJeKTpUYecKass EMKOCTh IMJIOCKOIO0 KOHIEHCATOpa, COMPOTUBICHHE ydacTKa LEMu C
MOCNEOBAaTENbHBIM M MapajUIeNIbHBIM  COEIMHEHHEM  PEe3HCTOPOB,  JHEPTHUA
AJIEKTPUUECKOTO TOJIS KOHJIEHCATOPAa;



OOBSCHATL OCOOCHHOCTH TMPOTEKaHWs] (UBMYECKUX  SBJICHUM: MEXaHUYECKOE
JBIDKEHUE, TEIJIOBOE JIBIDKCHME YaCTHUIl BELIeCTBA, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKEHHE, MU y3us, ncnapeHne, KUIMEeHNEe U KOHIGH Callus, TUIaBJIeHue
U KpUCTAUIM3allMs, HAMpPaBJICHHOCTh  TEIUIONEpeNaud, JJIeKTpU3alus  Tel,
SKBUMOTEHIIMAIBHOCTH MIOBEPXHOCTH 3apsSKEHHOTO MTPOBOIHUKA;

IPOBOJIUTH MCCIICIOBAaHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BEITUYMHBI OT JPYroi ¢
UCTIONIb30BAaHUEM TIPSAMBIX U3MEPEHHH, MpPH ASTOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEN H3MEpEeHMid, NenaTh BBIBOJABI IO
pe3yibTaTraM UCCIIeOBAHMS;

MPOBOJANTH KOCBEHHBIC H3MEPEHUs (PUINYSCKUX BEIMYMH, MPH HITOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHUs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHU;

MPOBOAWTH  OMBITHI [0 TPOBEPKE TMPEATOKEHHOW TUIOTE3bl: TUIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UPOBAThH
MOJTy4YEHHBIE PE3yJIbTAThl U JAeNaTh BBIBOJ] O CTaTyCE MPEAJIOKEHHOMN TUIIOTE3bL;
coOnrofarh mpaBuia 0e30macHOro Tpyjaa MpH MPOBEICHUU HCCIENOBaHUM B paMKax
y4eOHOTO SKCIIEpUMEHTa, MPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HUCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000opyI0BaHNS;

pemaTth pacu€THhIE 3a7a4d C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (u3nueckon
MOJICTIbIO: HAa OCHOBAaHMM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pu3MUECKOn
MOJICTIM, OTBEYaIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (HOPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTeMaTHYeCKUX METOJIOB pEIIEHUs 3aJad, MPOBOAUTH pacu€Thl Ha OCHOBAHUHU
UMEIONINXCSA JAaHHBIX, AaHAIM3HPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ y4€TOM MOJIYYCHHBIX PE3yIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3aaul, TpeOyIoe MPUMEHEHNS 3HaHUI U3 pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe WHTErpaluy 3HaHWM W3 JPYrHuX MPEeIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTpaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHH C Omopod Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

HCIIOJIb30BaTh TEOPETUYECKNE 3HAHUSA 7151 OOBACHEHUSI OCHOBHBIX IIPUHILIUIIOB PabOThI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH TPUMEPHI BKIIJa POCCUNCKHX U 3aPYOCIKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aQHAIM3UPOBAaTh M  OLIEHUWBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOM
NeSITeIbHOCTH YeNlOBeKa, CBSA3aHHOW C (U3MUECKUMH TPOLECCaMU, C TO3ULHH
IKOJIOTMUECKOMN 0€30MacHOCTH, NpeJCTaBICHUN 0 panoHaIbHOM
IPUPOIONOIL30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKCHUNW HAyKH U
TEXHOJIOTHH JIJIs TadbHEHIero pa3BUTHS YEJI0BEUECKOT0 00IIECTBa;

NPUMEHSATH pa3InyHble CTIOCOO0BI paboThl ¢ HH(pOpMaIel GU3MIECKOro CoJIEpIKaAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOW HWHGOpPMAIIHH,
CTPYKTYpUPOBAaHHUS W HHTEPHpPETAlUd HWHPOPMAIUH, MOIYYEHHOW W3 pa3IHMYHbIX



UCTOYHUKOB, KDUTHYECKH aHATM3UPOBATh MOJTYYaeMyr0 HHPOPMAIIUIO U OICHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUM, TaK M Ha OCHOBE aHaIM3a
UCTOYHHKA UH(POPMALIUY;

NPOSIBJIATE  OpPraHW3allMOHHBIE W TIO3HABATENBHBIE YMEHHS CaMOCTOSITEILHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIECCE BBITIOJIHEHUS TNMPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PaldoT;

paboTare B rpymme ¢ HMCHOJHEHHEM Pa3IMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAaTh
paboTy TpymIbl, paNMOHAIBHO pPACHPENeNsATh NeSITeIbHOCTh B HECTaHIAPTHBIX
CUTYaIlHsX, aJICKBaTHO OIICHUBATh BKJIAJ KaXKIIOTO M3 YYACTHHKOB TPYIIIBI B PEUICHHE
paccMaTprBaeMoi poOIeMbl;

OpOSIBIATE MOTHBAIMIO K  Oyaymed mnpodeccHOHaNbHOM — JESTeIbHOCTH IO
CIENUATLHOCTAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonny oOyuenus B 11 Knacce mpeqMeTHBIC pe3yabTaThl Ha YIITyOJIEHHOM YpOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLIHXCS YMEHHIA:

MOHUMATh pPOJb (U3UKU B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, COLMATBHOU U
3TUYECKON cepax HesTeNbHOCTH YelOBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOMN ACATEIBHOCTH YEIOBEKA U
JAIbHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAQUYEHHUE  OIMCATENIbHOM,
CHCTEMaTH3UPYIOIei, OOBICHUTENBHON M NMPOTHOCTHYECKOW (QYHKUUN (usnueckon
TEOPUH — DJIEKTPOJMHAMUKH, CHEUUATBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuky, ponb Gu3nyecKkol Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (puznueckon
KapTUHE MHUpPa, MECTO (pU3MuUecKoW KapTHHBI MHUpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJE;

pa3nuyaTth YCIIOBUS TNPUMEHHUMOCTH Mojenell (U3NYecKuX Tel U IPOLEeCCOB
(sBIEHUI): OAHOPOJHOE DBJEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  IMOJIA,
rapMOHUYECKHE KOoJIeOaHHs, MaTeMaTHUECKUH MAasTHUK, WACANbHBIA IPYKUHHBIH
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCALHBIN KOIeOATEIbHBIN KOHTYpP, TOHKAs JINH3A,
MOJIEJIeN aToMa, aTOMHOTO si/ipa U KBAHTOBOW MOJIETIU CBETA;

paznmuuath ycloBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH xapakTep (YHAAMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTD
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE TNPOLIECCHl U SBJICHUS, HCIOJb3YS
OCHOBHBIE TOJIO)KEHUSI W 3aKOHbl JJIEKTPOJMHAMUKH U CIEHHAIBHOM TEOPUH
OTHOCHUTEJIBHOCTH (3aKOH COXpaHEHHUs AJIEKTPHUUECKOro 3apsia, cuia AmIepa, cuiia
JlopeHnia, 3aKOH 53JEKTPOMAarHUTHOM MHIAyKuuM, mpasBwio Jlenma, cBsazp O/1C
CaMOMHAYKIMU B 3JIEMEHTE AJIEKTPUYECKOM IIEMU CO CKOPOCThIO M3MEHEHHUs CHJIbI
TOKa, TTOCTYJIAThI CTICIIMAIBHON TEOPHH OTHOCUTEIHHOCTH DHHINTEHHA),
AQHAIM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOLIECCH U SIBJICHUS, UCIOIB3YS MOJIOKEHUS
KBaHTOBOM (u3uku (ypaBHeHWe OiHmITeliHa a1 poTorddeKTa, MepBblid U BTOPOH
nocTynatel bopa, IpUHIKIT COOTHOIICHUS HeompeaenéHHocrel ['eizendepra, 3aKOHBI
COXpaHEHHUs 3apsJ0BOr0 U MACCOBOI'O YHCEN W 3HEPIUU B SACPHBIX PEAKUUAX, 3AKOH
pPaIuoaKTUBHOTO pacraja);

OTKCHIBATH (PU3MUECKUE TPOLECCHI U SIBICHUS, UCIIOJIB3YS BEIMYMHBI: HAPSKEHHOCTD
AJIEKTPUYECKOTO  MOJIA, IOTEHIMAN  3JIEKTPOCTaTHUECKOrO  MOJs,  Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJABIKYIIAs CWJIA, MHAYKLIHUS MAarHATHOIO IOJIS,, MarHUTHBIN



IOTOK, cuia Amrepa, HMHIYKTUBHOCTb, 3JEKTPOJBHXKYINAs CHJIA CAMOMHIYKIMH,
SHEPTUsi MarHUTHOTO MOJISI MPOBOJHUKA C TOKOM, PEIATUBUCTCKUM MMITYJIbC, TTOJTHAS
SHEPTHsl, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIbI, PHEPTUS U UMITYJIEC (POTOHA, MaccoBOe
YHCIIO U 3apA] sIpa, SHEPTUs CBSI3U s11pa;

OOBSCHATH OCOOCHHOCTH TIPOTEKAHUSA (PU3UUECKHX SIBICHHUM: AJICKTPOMAarHUTHAS
UHIYKIHS, CAMOMHAYKIIUS, PE30HAHC, UHTepQEepEHIINs BOJIH, TU(PaKLUs, TUCTIEPCUS,
NOJIHOE BHYTpEHHee oTpaxkeHue, (potoanekrpuueckuii apdexr (porosaddekr), anpda-
u Oera-pacmaznel  sAep, TaMMa-U3lydyeHHE — saep, (QU3UYEcCKue  MPHUHLUIIBI
CIEKTPAJIILHOTO aHAJIN3a U paboTHI J1azepa;

OTIpeNieNIATh HalpaBJIeHUEe WHAYKIUU MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cunsl JlopeHua;

CTPOUTH H300paXKEHHE, CO3JaBAEMOE IUIOCKMM 3€pKaJOM, TOHKOW JIMH30H, u
paccUMTHIBATh €r0 XapaKTePUCTUKH;

IPUMEHSATh OCHOBOIOJIAralOIIMEe aCTPOHOMUYECKHE TMOHSTHSA, TEOPUU W 3aKOHBI IS
aHanmu3a W OOBSACHEHHS (PU3MUECKUX TMPOLIECCOB, MPOUCXOAALIMX B 3BE3aX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHUECKOW cpeae; MABMIKEHHs HEOECHBIX Tell,
JBOJTIONNH 3BE311 1 Beerennoi;

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
IPSAMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThI
NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAE TIpapUKoB C Yy4&TOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUH, JenaTh BbIBOABI IO  pe3yJbTaTaM
UCCIIEJOBAHMSI;

IPOBOJIUTH KOCBEHHBIE H3MEpPEHHUS (PHU3MUECKUX BEJIMYMH, NpPU OSTOM BHIOHpATh
ONTUMAJIBHBIA METOJ] W3MEpEHMs, OLCHUBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHNUH;

OPOBOIUTH ONBITBI IO TPOBEPKE TMPEAJIOKEHHONM TUIIOTE3bl:  IUIAHHUPOBATH
OKCIEPUMEHT,  COOMpaTh  JKCIEPHUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3HpPOBATh
IOJIy4EeHHBIE PE3YJbTaThl U 1€1aTh BBIBOJ O CTaTyCe MPEI0KEHHON IMIIOTE3bI;
OIKCBIBATH METO/IbI ITOJIyYEHHsI HAyYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOuoiaTh MpaBmiia 0€30IacHOTO TpyAa MPH MPOBEICHUU HCCIEAOBAaHHMI B paMKax
y4eOHOTO SKCIIEpUMEHTa, MPAaKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPATOPHOIO
000opyI0BaHNS;

pemiaTh pacy€THhIE 33Ja4d C SBHO 33aJaHHOM W HEABHO 33JaHHONW (U3UUECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHalM3a YCIOBHS BBIOMpATh (U3MYECKHE MOJIEINH,
OTBEYaoIMe TPeOOBAaHUAM 3aJauu, IPUMEHATh (POPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U
NOCTYyJaThl (PU3UYECKUX TEOPHM IpH HCHOJIb30BAHUM MAaTEMaTHYECKUX METOJI0B
pemieHust 3a1ady, MPOBOAUTH pacu€Thl HAa OCHOBAHUU HMMEIOLIUXCS JAHHBIX,
aHATM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATb METOJAbl pEHICHUS C Y4&TOM
HOJIy4EHHBIX PE3yJIbTaTOB;

pelaTh Ka4yeCTBEHHbIE 3aJjauu, TPeOYIOIe NPUMEHEHHs 3HaHUHM U3 Pa3HbIX pa3/iesioB
Kypca (QH3MKH, a TaKKe MHTErpAllMM 3HAHUH W3 JPYrUX MPEeIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPaMBATh JIOTHUECKYIO ILIETIOYKY PACCYXACHUH C ONMOpoil Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA JUIsl OOBSICHEHHS] OCHOBHBIX NPUHIIUIIOB PaOOThI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;



MPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HAayKW, B OOBSICHCHHE TPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

aQHAIM3UPOBAaTh M  OLIEHUWBATh TOCJIEACTBUS OBITOBOM M  IMPOU3BOJCTBEHHOM
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU TMpolleccaMu, C TO3MIMM
HKOJIOTHYECKOM 0e30MacHOCTH, MIpeICTaBICHHIA 0 paoHaIbHOM
IIPUPOJOIOIB30BAHUH, A TAKXKE Pa3yMHOM HCIIOJNIb30BAHUM JOCTH)KCHUM HAYKU H
TEXHOJIOTH JIJIs TaldbHEHIero pa3BUTHS Y€JI0BEUECKOT0 00IIECTBa;

MIPUMEHSATH Pa3JIMYHbIE CIIOCOOBI pabOThI ¢ HHGOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
HUCIIOJIB30BAHUEM COBPCMCHHBIX I/IHq)OpMaI_II/IOHHBIX TGXHOHOFHﬁ, npu 9TOM
HUCIIOJIB30BAaTh COBpPCMCHHBIC I/IH(l)OpMaI_II/IOHHBIC TEXHOJIOTUHU JJIA IIOUCKaA,
nepepaboTKU W TIPEABSBICHHUS Y4eOHOM W HAay4YHO-TIOMYJSPHOW HH(POpPMAIIHH,
CTPYKTYpPUPOBAaHUSI W HMHTEpPHpETalud HHPOpMAIMH, MOJYYEHHOM W3 pa3iIHuHbIX
UCTOYHUKOB, KDUTUYECKH aHAJTU3UPOBATh MOIY4aeMyi0 HH(POPMALIUIO U OLEHUBATD €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMUXCS 3HAHWN, TaK W HA OCHOBE aHallM3a
HCTOYHHKA WH(DOpMAIUH;

IPOSBISATH OpPraHM3allMOHHBIE M [O3HABATENIBbHBIE YMEHHS CaMOCTOSATEIbHOIO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U y4eOHO-
HCCIIEIOBATETLCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJeH, MIaHUPOBAThH
paboTy Tpymmbl, palUoOHAIbHO pACIPEAENaTh JEeATENIbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aACKBATHO OLCHHUBATDH BKJIA[ KaKAOT'O U3 YYACTHUKOB I'PYIIILI B PCUHICHUC
paccMaTpruBaeMoil mpoOIEMBL;

OpOSBIATE MOTHUBaLMIO K Oyaymed mnpodeccnoHalbHON — N1€ATENbHOCTH IO
CIEIUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPOGUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTnueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPOIbI
1.1 Hayunslii MeTO/ IO3HAHUS TPUPOBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXpPaHEHUSI B MEXAHHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBbie MalIMHbI 20 1
33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 1
’ HIEPEXOIBI
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIIEKTPUUYECKOE MOJIE 24 1
4.2 IToCTOSIHHBIM 3JIEKTPUYECKUM TOK 24 1




4.3 TokM B pa3nu4HbIX cpenax 6
Hroro no pazneny 54
Pa3nen 5. PUSHUYECKHM TIPAKTUKYM
5.1 DuU3nYeCKUi MPaKTUKYM 16 16
Hroro no pasneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16
11 KUIACC
KosanuecTBo 4acon JJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uu¢posBbie)
Ne n/m Kontpoabubsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
Pa3nen 1. JIEKTPOJAUHAMUKA
1.1 MarnuTHOe nosue 14
1.2 DneKTpoMarHuTHast UHIYKIUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KoneGaHus 10
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15
’3 MexaHu4ecKHe U 3JIEKTPOMArHUTHbBIE 10 1
BOJIHBI
2.4 Onrtuka 25 1




Htoro no paszneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 OcuoBer CTO 5 1

Hroro no pazneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyiisipHO-BOJIHOBOM yanu3m 15
4.2 ®dusuka aToma 5
43 ®du3nKa aTOMHOTO SApa U 3JIEMEHTapHBIX 5
' YaCTHI]
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3UKH 12
Hroro no pasneny 12

Pazgen 6. ®DUSHUYECKHN MIPAKTUKYM

6.1 Pu3NYeCKUl IPAKTUKYM 16

Hroro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanys 1 00001meHne
71 MIPEIMETHOTO COJCPKAHMS M OTIBITA 15
’ JIESATSIIBHOCTH, IPHOOPETEHHOTO MPU

n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

Htoro no paszneny 15

Pe3epBHOE Bpems 5




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

165

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®wusuka. Msakumes 5. (10-11) (Yrnyonéuusrii)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. udposas 6udaunorexa [[OK

2. Enunas xomnexuus udpossix O6pazoBaTenbHbIX Pecypcos.
3. Poccuiickas OnexktponHas [lkoina



