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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno (¢u3uke Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHHWI K pe3ylibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanpbHoil paboyedt mnporpamMmbl BocniuTanus W KoHuenuuu
npenoaaBaHus yueoHoro npeamera «dusukay B 00pa3zoBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit denepanuu, peaau3yonmx OCHOBHbIE 00pa30BaTebHbIE MIPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0sA3aTesIbHOE NPEIMETHOE COAepIKAHUE,
YCTAaHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3JelioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma no ¢usuke Aa€T OpeacTaBleHUWE O LENsAX, COAEpNKaHUM, oOIen
CTpaTernu OOYy4YeHMs, BOCHUTAHUS W Pa3BUTUS OOYYaIOIMMUXCS CPEICTBAMU
yuebHoro npenmera «duzukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenne kypca ¢(usuku yriayOa€HHOTO YPOBHS IO3BOJISIET PEaTn30BaTh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUUM JUIs
MPOSIBJICHUSI CBOUX HWHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
o0ydJaromumcsi, KOTOpble HEOOXOAUMBI [JIsi MPOAOJDKEHUs 0Opa3oBaHUsA B
OpraHu3aIusax MpoQPecCUOHATBHOTO O00pa30BaHWS IO Pa3JIMYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B mporpamme no ¢usmke onpenenstoTcs miaHupyeMble pe3yIbTaThl OCBOSHUS
Kypca (U3MKH Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs: JUYHOCTHEHIE,
METanpeIMeTHbIe, MpeaMeTHble (Ha  yryOosn€éHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOM [jIsi pa3paboTKu TpeOOBaHUW K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXCs, OCBOMBIIHX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yrIyOJIEHHOM
YpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma no Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKH HA yriyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

conepxkanue ydyeoHoro npeamera «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3MKe uMEET NPUMEPHBIA XapakKTep U MOXET ObITh
WCIIOJIb30BaHa YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma 1o (pu3nke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTEIEH U
MPEAOCTABISIET BO3MOXKHOCTH ISl peali3alldd  Pa3IMYHbIX METOJMYECKUX
MOJXO/IOB K TMpPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TPU YCIOBHH
coXpaHEeHHMs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.

@du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyNHas B
KadecTBe y4eOHOro MmpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIA BKJIaJ B CUCTEMY
3HaHU 00 oKpykaromieMm mMupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmui
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHbI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,



dbuzuueckoit reorpadueit u actpoHomwueil. Hcmonb3oBaHME U AKTUBHOE
npUMEHEeHUEe (U3MYECKUX 3HAHUU ONpEeAeNuiio Xapakrep M OypHOE pa3BHTHE
pa3HOO0pa3HbIX TEXHOJOTUN B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHHs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOMCTBaMU. M3yueHnue ¢(uznku
BHOCUT OCHOBHOW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa
oOyuyaromierocsi, B (GOpMHUPOBAHUE YMEHUN MPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
MIPU BBIMOJTHEHUU UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca ¢pu3HMKu Ha YpOBHE CpEHEro 00111ero o0pa3oBaHus MOJI0KEH
PA Mael, KOTOPbIE MOYKHO PACCMATPUBATh KaK MIPUHLUIIBI €TI0 IOCTPOEHUSI.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoen z2enepanuzayuu. B cooTBETCTBMM C HeW Marepual Kypca (QU3MKH
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Beaymmum B Kypce sBusiercs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus NpeANosiaraeT HCHOJb30BaHHE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(Gu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoesn npuknaonoit nanpaenennocmu. Kypc ¢Guszuku yriayOoaéHHOTO YpOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTHYECKUX
OPWIOKEHUM W3YYEHHBIX TEOpHWil M 3akoHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHbIE TEXHHYECKHE YCTPOWCTBA, H
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercss IMOCPEACTBOM BBEICHHS HJIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0OJIeM pallMOHAIBHOTO MPUPOIOTIOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

OcBoenue conep>kaHusi MPOrpaMMbl IO (PU3UKE JOKHO OBITH TOCTPOCHO Ha
NPUHLUIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peammsanus 3TUX
NPUHLUIIOB 0a3upyeTcsl Ha MCIOIb30BAHUU CAMOCTOSTEIBHOIO 3KCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHcTBYrOMIero ¢akropa ydeOHoro mporecca. s yriayOaéHHOTo
YPOBHA — OTO CHUCTEMA CAaMOCTOSTEIBHOTO YYEHHUYECKOIO JOKCIEPUMEHTA,
BKJIIOYAIOMIETO (DPOHTAIbHBIE YUYEHUYECKHUE ONBITHI NPU HU3YUYEHUU HOBOTO
MaTepuania, JabopatopHsie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
1Ba crioco0a peaan3anuy GU3NIECKOro NpakTuKyMa. B mepBoM citydae mpakTHKyM
npoBoauTcs nbo B koHie 10 m 11 kmaccoB, 1ubO mMocCie€ MEPBOTO U BTOPOTO
MOJIYTOJIUHN B KaXKJOM M3 ITHX KJaccoB. BTopoii cmocod — 3To nHTErpamus padot
NPaKTUKyMa B CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpBIE MPOBOIATCS B IMpOIECCe
u3yueHust paszzaena (temol). [Ipu 3ToM moja paboramu NMpakTUKyMa MOHUMAETCs
CaMOCTOSITEJIbHOE ~ MCCJIENOBAaHUE, KOTOPOE€ MPOBOAUTCA II0 PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUAa O€3 MOIIaroBOM HHCTPYKIIUU.



B nporpamme mo ¢Qusmke cucreMa YYEHHUYECKOTO OSKCIIEPUMEHTA,
nabopaTopHbIX paboOT M MpakTUKymMa MNpE/CTaBICHa €IWHBIM TNepedyHeM. Bridop
TEMAaTHKH JAJI 3TUX BHUJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4acTHHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCX0I U3 0COOEHHOCTEN MOYyPOYHOTO
IUTAHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu sToM oOecneunBaercs
OBNIAJICHHE OOYYAIOIIMMHUCA YMEHHUSMH TMPOBOAUTH TMPSIMbIe M KOCBEHHBIE
W3MEpEHMsI, MCCIEIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHNE yAETSETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3a]1ad.
[Tpu sToM st pacu€THBIX 33729 IPHOPUTETOM SIBIISTIOTCS 3a/1a4M C SIBHO 3aJJaHHOMN
M HESIBHO 3aJ]aHHON (PM3MUECKON MOJEIBIO, MTO3BOJISIOINE IPUMEHSITh N3YYCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK M HWHTETPHUPYS
NpYMEHEHHUE 3HAHWI U3 Pa3HBIX pas/enoB. [l KadeCTBEHHBIX 3a7]a4 IPHOPUTETOM
ABIISIOTCS 3aJaHusl Ha OOBsSCHEHUE/TPENCKa3aHHe MPOTEKAHUS (PUINIECKUX
SIBIICHUI M TIPOIIECCOB B OKPYKAIOIICH JKHU3HH, TpeOyIome BeiOOpa Hu3mdecKoi
MOJIEJH JUTsI CUTYalluy IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MmaTepHanbHO-TEXHUUYECKOMY
oOecreyeHuIo y4eOHoro nporecca Kype pu3uku yriyOoi€HHOro YpoBHS Ha YPOBHE
cpeaHero o0mero oOpa3oBaHUsl JTOJDKEH HW3YyYaThCs B YCIOBUSX MPEIMETHOTO
kabuneta. B kaOuHere GU3MKM JOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
00opy10BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHUUECKUX
OIIBITOB, JJAOOPATOPHBIX PA0OT U PabOT MPaKTUKyMa, a TAaKKe TEMOHCTPALIMOHHOE
o0opytoBaHUE.

JleMOHCTpallmoHHOe  000opyAoBaHUE (OpMHUpPYEeTCs B COOTBETCTBUH C
OPUHIUMIOM MMHHUMAJIbHOW JOCTATOUHOCTHM U  O00OECIeYMBAEeT IOCTAaHOBKY
IEepEeUYHCIEHHBIX B MporpamMme 1o (U3MKE KIOYEBBIX JAEMOHCTpAaLUNA Jis
UCCIICJIOBAHUSA  M3y4aeMbIX SIBJIEHUH W  MPOLECCOB, HMIHUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTropHoe o0OOpyIOBaHHME IS YYEHHYECKHX MPAKTHYCCKUX pabdoT
GopmupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEeuMBaETCs B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTndeckue KOMILIEKTHI
JabopaTopHOro 00OpYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M HHU(POBBIX NMPUOOPOB, a TAaKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE IIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMHA U3y4YEHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

dopmMupoBaHUEe HHTEpeca M CTPEMIIEHHS OOydYaloIUXCsl K HayYHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE HX HHTEIJICKTyaJbHBIX U TBOPUYECKUX
CHOCOOHOCTEM;

pa3BUTHE TIPEACTABICHUII O HAy4YHOM METOJE TMO3HAHHUA U (PopMHpOBaHHE
HCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYKAIOIIUM SBJICHUSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yueHUsS OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;



dbopmupoBaHue YMEHUN OOBACHSTH SIBICHUS C UCTIOIB30BAHUEM (PU3UUECKUX
3HAaHUMW U HAyYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE MPEACTABICHUN O pPOMU (PUIMKKA JJIs Pa3BUTUA JAPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUN 0 BO3MOXHBIX  cdepax Oynyuei
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX € (DU3MKOM, TMOJArOTOBKAa K
nanpHeneMy oOy4eHHIO B ’TOM HaIlpaBJICHUH.

JlocTrkeHue 3TUX Ienei o0ecrneyrBaeTcsl pelieHueM CIeayloumMX 3a1ady B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUM 00 OOMUX (PUBHMYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIKOYAs  MEXaHHUKY,  MOJICKYJISIPHYIO  (U3HUKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHue YMEHUN MIPUMEHSITh TEOPETUUCCKUE 3HAHUS ISl OOBICHEHUS
(Gu3HUeCKNX SBJICHUA B TPHUPOAC W JUIS TPUHATHS TPAKTHUYCCKUX PEHICHUN B
TTOBCETHEBHOM JKU3HU;

OCBOEHHE CITIOCOOOB PEIICHUS PA3TUYHBIX 3314 C SIBHO 33JIaHHON PU3NYECKON
MOJIENIBIO, 3aJlay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3/aHue (U3HUECKOU
MOJIENI, AJ€KBATHOM YCIOBUSAM 3aJaud, B TOM YHCJIE 3aJlad WHKEHEPHOIO
XapakTepa;

NOHMMaHWEe (U3MUYECKHMX OCHOB W TPUHIIUIIOB JCHCTBUS TEXHHYCCKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TIUIAHUPOBAHUS M TPOBEICHUS
¢u3nueckux OSKCIEPUMEHTOB, aHalW3a W HHTEepHpeTanuu  MHGOpMAINH,
OTIpEeJICIICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO37laHWe YCJOBUHM /JIi Pa3BUTHS yYMEHUH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOM JEATEIbHOCTH;

pa3BHUTHE UHTEpeca K cepaMm MpoPecCUOHATBHON eITeTbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO yrnyOnéHHBIN YpOBEHB
u3ydeHus ydyeOHoro mnpeamera «®Pusznuka» Ha ypPOBHE CpPEIHEr0 OO0IIero
oOpa3oBaHus BbIOMpacTCs OOYYAIOMIMMUCS, I[UIAHUPYIOMUMU —TPOJIOKCHHE
00pa30BaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIA.

Ha uzyuenne gusuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBogutcs 340 yaco: B 10 kiacce — 170 gacoB (5 yacoB B HeMIe0),
B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennmaraemserii B mporpamMme 1o (QU3MKE TMepedeHb J1abopaTopHBIX U
MPAKTUYECKUX pabOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHUTENb JelaeT BHIOOD
MpoOBeNeHUS JTa0OPAaTOPHBIX PAbOT W OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOINXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHblilt MeTOX MO3HAHMS NPUPO/BI.

®duszrka — pyHAaMEHTalIbHAS HayKa O npupoje. HayuHblii MeTo mo3HaHus U
METO/Ibl UCCIIEI0BAaHUs (PU3NYECKUX SIBJICHUM.

DOKCHepUMEHT M Teopusl B Ipolecce Mo3HaHus npuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHusi (PU3MUECKUX BEJIUYUH (AHAJOTOBBIE U IU(POBBIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  Qu3anyeckux BeauyuH  (aOcomtoTHass U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PpU3NYECKUX SIBICHUM W MPOLECCOB (MaTrepuaibHas TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'nnores3a. @usnyeckuii 3aK0H, TPAHULIBI €0 IPUMEHUMOCTU. Pu3ndeckas TeopHsl.

Ponp u mecto gusuku B GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MHpPA, B IPAKTUYECKOU AECATEIBHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mepenue cuibl TOKa U HAaNPSKEHUS B LENN ITOCTOSHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK JabopaTopuel no ¢uszuke. [Ipumepsl usmMepeHus
¢u3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTUYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JBHUIKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MarepuanibHOM TOYKH, €ro MNPOEKIMH Ha OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemernienne, CKOpocTh (CpedHssl CKOPOCTb, MTHOBEHHas CKOPOCTb) H
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWNHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBobOogHoe maacHUE. YCKOpPEHHE CBOOOJHOrO IMajacHus. J[BmKeHHEe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuueitnoe  aBukeHue. JIBWKEHME  MaTEpUAIBHOM  TOYKHA MO
OKPY>KHOCTH. YTJOBas WU JUHEWHAs cKopocThb. llepumon u wacrora oOpalieHus.



LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHM€HUMAIbHOE) U MOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: CIHUIOMETD,
JNBH>KEHUE CHAPAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE MTEPEIaun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mojenb cuctemMbl OTCYETA, WIIIOCTpPALMS KUHEMATHYECKUX XAPAKTEPUCTUK
JIBKEHUS.

CrniocoObl uccie1oBaHus JBUKEHUH.

NnmrocTpanus mpeaeabHoro nepexoaa u u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenne nBukeHus Teyia, OpOLIEHHOTO TOJ YIjoM K TOPU30HTY U
TOPU30HTAIIHHO.

Hanpagnenue ckopocT pu ABUKEHUHU 10 OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHME TyTeH, TPACKTOPHUA, CKOPOCTEN IBUKEHUS OJHOTO U TOTO KE Tela
B Pa3HbIX CUCTEMAaXx OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO JIBUKEHHS C LICJIbIO OIpPE/ICICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NPSIMOJIUHEMHOM PABHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJCHUS (pexoMeHI0BaHO
UCITOJIB30BaHKE ITU(POBOH 1a00paTOPHN).

N3yuyenue nBrxeHus Teaa, OpOIIeHHOTO TOpU30HTaNbHO. [IpoBepKka rumoTe3nt
O TpsIMOM MNPONOPLHOHAIBHOM 3aBUCUMOCTH MEXAY MAAJIbHOCTBIO MOJETA U
HAYAJIbHOU CKOPOCTBIO TEJA.

N3ydyeHne nBUKEHHsS Tena MO OKPYKHOCTH C NOCTOSSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa 0OpaIeHUsI KOHUYECKOTO MAasiTHIKA OT
€ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH Hprotona. MuHepumanbHbie cuctemsl otcu€ta. [IpuHimn
otHocutenbHocTH ["anunes. HeunepuuanbHble cucTeMbl OTCU€Ta (OMpenesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIUI CyNeprno3uiuy CHll.

Bropoii 3akoH HproToOHa 111 MaTepraibHON TOUYKH.

Tperuii 3ak0oH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTEHUS. OKBUBAJCHTHOCTh T'PAaBUTAUMOHHOW U
WHEPTHOMN MAaCCHI.



Cuina TskecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOTHOTO TaJIEHUSI OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil MUpoThl. J[BuxkeHrne HeOECHBIX TE
U UX CyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckass CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttenma. Bec Ttema, aBuxkyiierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIbKEHUS U CUJIa TPEHUS MOKOSI.
Koaddunment tpenust. Cuna cOnpoTUBICHUS MPU ABUKEHUU TeJa B )KUJIKOCTH WU
rase, € 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBLHOTO JIBUKEHUS.

Hasnenune. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHu4eckre yCTPOMCTBA U TEXHOJOTHYECKHE TPOLECCHl: MOIIUITHUKH,
JBI)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenue nBrKeHUs Tel B MHEPIUATBHBIX U HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[TpuHIIUIT OTHOCUTELHOCTH.

Kadenue nByX IMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEHMHEPIHAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJICUCTBYIOIIEH MPUIIOKEHHBIX K TETY CUJI C IPOU3BEACHUEM
MAaccChl TeJla Ha €ro YCKOPEHUE B MHEPIMAIBHON CUCTEME OTCUETa.

PaBeHCTBO cuJil, BOSHUKAIOIIUX B PE3YJIbTaTe B3aUMOJICHCTBUS TE.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAJICHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmuKym.

N3mepenune paBHOMCHCTBYIOMICH CHUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrUIOTE3bI O HE3aBUCMMOCTH BPEMEHHU JBHKEHHUS Opycka 10
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanre 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIuH.

N3ydeHne NBUKEHUSI CUCTEMBI Te€Jl, CBA3AHHBIX HUTHIO, IEPEKUHYTON uepes
NErKuit OJIOK.

Nsmepenne koddduimenta TpeHUS MO BEIMYUHE YTIIOBOTO KoddduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanne NBrKEeHHS OpyCcKa MO HAKJIOHHOM TUIOCKOCTH C TEPEMEHHBIM
K03 pUIHEHTOM TpEeHUSI.

N3ydeHne nBUKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymarenbHOE W BpamaTeNbHOE IBUKCHHUE
TBEpJIOrO Tena. MOMEHT Cuiibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.



YcnoBust paBHOBECUS TBEPIOIO TENA.

YcroituuBoe, HeycTOMUYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHl: KPOHIUTEHH,
CTPOUTENBHBIN KpaH, pelIETYaThle KOHCTPYKLIMH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanue ycnoBUM paBHOBECUA TBEPAOrO TeENA, HMEIOUIETO OCh
BpaILlCHUS.

KoncTpynpoBaHue KpOHIITEHHOB U paCU€T CUJT YIPYTOCTH.

N3yyenne ycTOMYMBOCTHA TBEPAOTO TEJIA, UMEIOLIEr0 IUIOMIAAb OTIOPBI.

Tema 4. 3akonvl coxpanenus ¢ mexanuke.

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepUANIbHBIX TOUeK. LleHTp Macc
CHUCTEMbI MaTepUAILHBIX TOUEK. Teopema o IBMKEHUU LIEHTPA MaccC.

NmMnynbc cuiibl 1 UIBMEHEHHUE UMITYJIbCca Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

MoMEHT uMIlyJbca MaTepuaibHOW TOYKH. IIpencTaBieHre O COXpaHEHUU
MOMEHTA UMIYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MajgoM W Ha KOHEYHOM mepemMeleHuu. ['paduueckoe
npeJicTaBieHue paboThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckast »Heprusi MarepuaibHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[loreHnmanbHble WM HENOTCHUUANbHBIE CWIbL. lloTeHIManbHAas dSHEpPrus.
[ToTennnanpHas 3HEprus ynpyro achopMUpoBaHHON NpPYyXUHBL. [loTeHIManbpHAsS
JHEprus Tejaa B OJHOPOJHOM I'PABUTALMOHHOM MoJe. [loTeHnnanbpHas sHeprus tesna
B T'PaBUTAllMOHHOM II0OJIE OAHOPOJHOTO Iapa (BHYTpM W BHE mmapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

CBs13b paOOTHI HEMOTCHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOU SHEPTUH
CUCTEMBI TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOUM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymInm Ui UICAUTBHOW >KUJKOCTH KaK CJEICTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IBUKECHUE PAKET,
BOJIOMET, KONEP, IPYKUHHBIN MUCTOJIET, THPOCKOI, PUTypHOE KaTaHHWE HA KOHbKAX.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

HN3mepenne MOITHOCTH CHJIBI.

N3meneHne sHepruu Tea npu COBEpUICHUU PabOThI.



B3aumHble mNpeBpaleHUs] KUHETHUYECKOM M MOTCHLUAIBHON JHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOJHOM IaJIEHUU.

Yuenuueckuii sxcnepumenm, nadopamopnvie pabomaol, npaKmuKym.

N3mepenne umiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuiibl TATY, CKOPOCTU MOJAEINH 3JEKTPOMOOUIISI 1 MOLTHOCTH CHJIBI
TATH.

CpaBHEHUE NU3MEHEHHUS UMITYJIBCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanue COXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEUCTBUMU.

N3Mepenne KUHETUYECKOW SJHEPTUH Tejla I10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUs MOTEHIIMAIBHONW SHEPIUH MPYKUHBI ¢ pabOTOM CUIIbI
TPEHUSL.

Onpenenenue pabOThl CWIIBI TPEHUS TMPU JBMKEHUM Tella MO HaKJIOHHON
IIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uka 1 TEPMOAMHAMMKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OcHOBHBIE TOJOXKEHUS MOJeKysipHO-kuHeTnueckod teopun (MKT), ux
onbITHOE 000cHOBaHue. Juddy3us. bpoyHoBckoe NBUKEHUE. XapaKTep JBHKECHUS
Y B3aUMOJEHCTBHS 4YacTHL BellecTBa. MOAENN CTPOCHHS Ta30B, KUJIKOCTEH H
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [locrosanas ABoraapo.

TemoBoe paBHOBecue. Temmepatypa u cnocoOwbl €€ usmepenus. lllkana
temrieparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOPUHU: YaCTHULIBI
rasa JIBI>KyTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBble 3akoHBI. YpaBHeHHe MenaeneeBa—Knanelipona. AOcomoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon [anbrona. M3omporeccel B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduyeckoe
Ipe/ICTaBlIeHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBIEHHMEM U  CPEJAHEH  KHUHETHYECKOW  HSHepruei
MOCTYNATEIbHOTO TEIJIOBOTO JBWKEHUS MOJEKYJI HJI€AIbHOrO raza (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UIEATIBHOTO ra3a).

CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOJIUHAMUYECKOW CUCTEMBI CO CpeHEN
KMHETHUYECKOW SHEPTUEN MTOCTYIATEIBHOTO TEIJIOBOTO IBUKEHUS €€ YaCTHII.

TexHnueckne yCTPOMCTBA M TEXHOJOTHYECKUE TMPOLECCHI: TEPMOMETD,
O6apomeTp, MoTy4eHne HAaHOMATEPUATIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buneoponnk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JABUKEHHUS.

Huddy3us xxunkoctei.

Mogens onbita IITepHa.



[IputsxeHne MOIEKYy.I.

Mojenu KpUCTaININYEeCKUX PELIETOK.

HaGmtonenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanne mporecca YCTAaHOBJIEHUS TEIUIOBOIO PABHOBECUS IPH
TEIUI00OMEHE MEXy TOpsiueid U XOJIOAHON BOJOM.

N3yuenne wu30TepMUYECKOro TMpolecca (PEKOMEHJAOBAHO KCIOJIb30BAHUE
uudpoBoit 1abopatopun).

N3yuyenune n30XopHOro rmnpouecca.

Nzyuenne nzobapHoro mpoiiecca.

[TpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuyeckass (T]J]) cuctema. 3amaHue BHENIHUX YCJIOBUH IS
TEPMOJIUHAMUYECKON CUCTEMBI. BHENIHME U BHYTpeHHUE napameTpshl. [lapameTpsl
TEPMOJIUHAMUYECKON CUCTEMbI KaK CPEIHUE 3HAUEHUS BEJIMUMH, OMTMCHIBAIOIINX €€
COCTOSIHME€ Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepmonuHamuku. CaMoONpou3BOJbHAS — pelakcanus
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens uaeaNbHOTO Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpPaBHEHUIA:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH HSHEPIHUH.
VYcnoBuss TpUMEHUMOCTH 3TOM MOJENIN: HU3KAsi KOHIEHTpalusl YacTHUIl, BBICOKUE
TeMIlepaTypbl. BelpaskeHue 1Ji1 BHYTPEHHENH SHEPTHH OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckre 1 HECTaTUYECKUE TTPOLIECCHI.

OnemeHTapHasi paboTa B TepMoauHaMuKe. Beruuciaenue paboTel o rpaduxy
mpoliecca Ha pV-auarpamme.

Tennomepenaua  kak  crmoco®  M3MEHEHUS  BHYTPCHHEH  DHEPruUu
TEPMOJMHAMUYECKONM  CUCTEeMBI  0e3  coBepuieHus pabotel.  KonBekuws,
TEIJIONPOBOIHOCTb, U3JIyYEHUE.

KomnuectBo Temnotel. TermoéMmkocTe Tenma. YaelbHas HW  MOJSIpHAs
TEIUIOEMKOCTH BelleCcTBA. YpaBHeHHe Maliepa. YaenpHas TEIIOTa CropaHus
ToruiiBa. Pacu€T KommyecTBa TEIUIOTHI MpH Teronepenave. [loHstue 00
aguabaTHOM IIpoIriecce.

[IepBrii1 3aKOH TepMOAMHAMUKH. BHYTpeHHss sHeprusa. KoanyecTBo TeniaoTel
u paboTa Kak Mepbl M3MEHEHHsS BHYTPEHHEW SHEPTUHM TEPMOJAMHAMHYECKOU
CHCTEMBI.

BTopoii 3aKk0H TEpPMOAMHAMUKY 1JIsI PABHOBECHBIX ITPOLIECCOB: Y€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOW CHUCTEMBI IMTPOXOJUT €AUHCTBEHHAS
anuabara. AGCOMIOTHAs TeMIepaTypa.

BTopoii 3aKk0H TepMOITMHAMUKH 7151 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee X0JIOAHOTo Tena K 0osiee HarpeTomy 0e3 KOMIIeHCalluu
(Knay3zuyc). HeoOpatumMocTh IPUPOJHBIX MPOLIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.



Maxkcumansnoe 3Hauenne KII/. Huxn Kapno.

DKOJIOTUYECKHUE aCIEKThl MCMOJIb30BAHUS TEIUIOBBIX ABUTrarenieil. TemmoBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEBbI.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOILECCHI: XOJIOJWIIbHUK,
KOHJIUIIMOHEP, JU3CJIbHBIA W KapOIOpATOpPHBINA ABUTATENM, MapoBas TypOuHa,
MOJYYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCa, yTHJIN3alUsl OMOOPTaHUYECKOTO TOTUTUBA JIJIs
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3aymHoe orauso.

CpaBHeHME yACITBHBIX TEIIOEMKOCTEHN BEILIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue agnabaTHOTO mpoiiecca.

KomrnproTepHble MOJIEIH TEMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenue yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIESCTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydyeHne B3aMMOCBS3M DHEPTUU MEXMOJEKYJISIPHOTO B3aUMOACHCTBUA U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[Tapoob6pa3zoBanue u kouaeHcaus. Mcrnapenue u KuneHue. Y genbHast Teriora
napooOpa3oBaHMUs.

HacpiieHHple W HeHachllleHHbIe TMapbl. KadecTBeHHas 3aBHCUMOCTh
IUIOTHOCTH U IaBJIE€HUS HACBHIIIEHHOTO Mapa OT TEMIEPATYPbL, UX HE3aBUCUMOCTh OT
00BEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEpaTyphl KUTICHUS OT JaBIICHUS B
AKUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammueckue nu amopdHbie Te1a. AHM30TPOIIHS CBONCTB
KpuctauioB. [lmaBineHne W Kpucramnuszauus. YJIelbHAas TEIUIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanum TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmupeHne >KUAKOCTEH M TBEPABIX Tel, 00bEMHOE W JIMHEWHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. KOd(DPUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnspusie aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.



TexHuuecknue yYCTpOMCTBA W TEXHOJOTMYECKUE TMPOLECCHI:  KUIAKHE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITH ¢ MBUILHBIMHU TIJIEHKAMU.

CMauuBaHue.

Kanunnspuslie siBneHus.

Mojenn HEHbIOTOHOBCKOM JKUKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenne manbix aedopmaruid.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, nPaKmMuUKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIOTHI IUIABJICHUS JIbJA.

N3ydeHne CBONCTB HACHILLIEHHBIX MapOB.

N3mepenue aOCONIOTHON BIAKHOCTH BO3JyXa M OIlEHKAa MAacChl MMapoB B
ITOMEIICHUHU.

N3mepenune kordduiirmeHTa HOBEPXHOCTHOTO HATSIKEHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBUCHMOCTH  JeopMamii  pe3MHOBOro oOpasma  OT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JiaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DJIeKTpU3alusl Tel U €€ MPOsIBICHUS. JJEKTpuueckui 3apsa. [IBa Buma
ANEKTPUYECKUX 3apsAaoB. I[IpOBONHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJHUKHU.
DNeMEeHTapHbBIN ANEKTPUUECKH 3apsia. 3aKOH COXpaHEHUS AIEKTPUUYECKOro 3apsiia.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsoxk€aHocte  anexTpudeckoro  mons.  [IpoOnberit  3apsa.  Jluaum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHUHUAIOB M
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mnojsi. CBA3b HANPSKEHHOCTH OIS M Pa3HOCTH
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisg (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOM cdepnl. [lone
PAaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. Ilonme paBHOMEpHO 3apsKeHHOU



OECKOHEYHOM TUIOCKOCTH. KapTuHbl JMHUN HANps>KEHHOCTH 3TUX TOJEH MU
SKBUIIOTCHIUAIBHBIX MOBEPXHOCTEM.

IIpOBOAHUKH B IEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsII0B.

JIMDNEeKTpUKHU B AIEKTPOCTATUYECKOM noJIe. JlupnexTpudeckast
ITPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coenuHeHne KoOHAeHCAaTOpoB. [locaenoBaTenpHOE COEINHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPA.

JIBM>KEHME 3apsyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMYECKUE IPOLECCHI: 3JIEKTPOCKOT,
ANEKTPOMETP, DJIEKTPOCTaTUUECKas 3allluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopenb anekTpocTaTudeckoro reueparopa (Ban ne I'paada).

[IpoBOAHUKH B DIIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb NEKTPOEMKOCTH TUIOCKOT0 KOHAEHCATOPA OT IUIOIAIN TUIACTHH,
PAcCTOSHUSI MEXAY HUMH U AUDIEKTPUUECKONU MPOHUILIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOT0 KOHAEHCAaTopa.

3apsiika U pa3psaika KOHJIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus YHEPruu 3apssKeHHOTO KOHJIEHCATOPa B SHEPTUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydenne nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsiKEHU ) pu
IIOCJIEI0BATEILHOM COEIMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsiaa KOHAECHCATOPA 4€pe3 pE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcmoBus CymecTBOBaHUS MOCTOSHHOTO JJIEKTPUUYECKOTO TOKa. MCcTOYHMKH
toka. Hanpsixxkenune U u DJ1C é.

3axkon Oma JiJig yyacTKa IeTH.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb COITPOTUBIIEHHS OJJHOPOJAHOIO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
CONPOTHUBIICHUE BEUIECTBA.



[TocnenoBaTenbHOE, MapauiebHOE, CMEIMIAHHOE COCAWHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux neneit. [lpasuna Kupxroda.

Pabota sanextpuueckoro Toka. 3akoH /[xoyns—Jlenua.

MOIIHOCTh 3NEKTPUYECKOrO TOKA. TemnoBass MOIIHOCTb, BBIAEIsEMas Ha
pe3ucrope.

OJ1C 1 BHyTpEHHEE CONPOTUBICHUE UCTOYHHUKA TOKA. 3akOH OMa JJ1 OJIHOM
(3aMKHYTO#) dJIeKTpUYecKor Iiend. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTossHHOTO TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOIECCHl: aMIEPMETD,
BOJILTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HANPSIAKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT HAINpSOKEHUS JIs PE3UCTOpa,
JlaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJIEHUS MTPU TOCTOSSHHOM
HaIpSKCHUU.

[Tpamoe uzmepenue IJC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO 3JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0Obl coenMHEHUsT HICTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIHUAIIOB MEXKAY MOTOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS TPOBOJAHUKOB.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKa OT HANpsKEHUS Uil JIaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenesia U3MEepeHus amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC v BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ]C raJibBaHMUECKOTO 3JIEMEHTa OT BPEMEHH
IIPY KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXY MTOIOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DneKkTpuyeckass MPOBOJUMOCTb  PA3JIMYHBIX  BEHIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
TeMreparypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.



[TonynpoBogHUKM. CoOcTBeHHas 151 pUMeCcHas MPOBOJIUMOCTD
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPHOOPBI.

DJIEKTPUYECKU TOK B DJIEKTPOIUTAX. DJIEKTPOJIUTUYECKAS JTUCCOLIMALIUS.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEKTpUYECKU TOK B Ta3zax. (CaMOCTOATENbHBII M HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yYCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHUE: TIa3opa3psiIHbIC
JIAMIIbl, JJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOpP, (HOTOANOI, CBETOIUO/, TaJIbBaHUKA, pa)UHUPOBAHUE MEIH, BHITIJIABKA
AITIOMUHUS, DJIEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTH CONIPOTUBJICHUSI METAJJIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTH 2JIEKTPOIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBaHnne  3aBUCMMOCTH  CONPOTHUBIIEHHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM.

Crnioco0b1 u3MepeHust GU3NUEeCKX BETUYNH C UCIIOIH30BAHUEM aHAIOTOBBIX U
IU(GPOBBIX HU3MEPUTEITBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUM, HUCCIEAOBAHWNA  3aBUCHUMOCTEH
bU3UYeCKUX BEIWYMH, MPOBEpPKa MPEIJI0KEHHBIX TUIoTe3 (BBIOOpP W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUHM  OKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca Gusuku yriyon€HHoro ypoBss B 10 kiiacce oCyIiecTBIsIeTCs
C YUYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTUKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mexcnpeomemuvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (HakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPHUTETBHBIE TPUOOPHI, U(PPOBas Ta0OpaTOPHSI.

Mamemamuka: penieHue cuUCTeMbl ypaBHeHuWH. Jlunednas QyHKIms,
napabouia, runepOosa, ux rpadukud U cBoicTBa. TpUTrOHOMETpUUECKUE (PYHKIIMHU:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJNHAT, CIIOKEHNUE BEKTOPOB.

buonozua: mexannueckoe ABMKEHHE B KUBOW mpupoje, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpessbl,
yTUIM3alusl OHMOOPraHMYECKOro TOIUIMBA JUJISi  BBIPAOOTKH  «TEIUIOBOM» U
AIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOIE.

Xumusa: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILlECTBA, MOJISIpHAas Macca, MOJy4eHHME HAHOMATEpHUaJoOB, TEIJIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKHE CBOMCTBA
METAJUIOB,  DJIEKTPOJIUTUYECKass  JUCCOLMALMS, TaJlbBAaHUKA, OJJEKTPOHHAs
MUKPOCKOTMHUSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocua: npeoOpazoBaHUEe JIBH)KEHHHM C HCIIOJIB30BAaHMEM MEXaHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), HCIOJb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (TMPOCKON, BOJOMET U APYTHUE), JBUraTeIb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAaHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHOOpPOB,
ra3opaspsAHbIE JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIJACC

Pa3znen 4. JinekTpoauHaAMHUKA.

Tema 4. Mazcnummnoe nose.

B3anmopelicTBue TMOCTOSHHBIX MAarHUTOB M IMPOBOAHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [IpuHOIMN Cynepno3uuuu
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHYKIIHAH.

MarnutHoe 1oJie IPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBlieHHE U MOJYJib. JIBUKEHHE 3apsoKeHHOM YacTHUIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl Jlopenma.

MarnautHoe nosne B Beuiectse. PeppoOMarHeTUKy, napa- U THAMarHeTUKH.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTMYECKHE NPOLIECCHI: NPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTeP-MYJIbTUMETD,
3JIEKTpOJBUTATENb IKOOU, YCKOPUTENIN dJIEMEHTAPHBIX YACTHII.
Jemoncmpauuu.

Kaptnna  nWHWIA  WHAYKOMKA ~ MArHUTHOrO  MOJISI  TOJIOCOBOTO U
ITOAKOBOOOPA3HOTO IMOCTOSHHBIX MAarHUTOB.

Kapruna nuHU MarHuTHOM UHAYKIIMA N0 JJIMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIIKH C TOKOM.



B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenre nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JNEUCTBUSA BJIEKTPOU3IMEPUTEIBHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTUKOB.

UccnenoBanue AeUCTBUS MOCTOSIHHOIO MarHUTa HaA PaMKYy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SlBneHne 3NEKTPOMAarHUTHOM WHAYKUMHU. [loTOK BEkTOpa MarHUTHOM
uHaykiuu. OJIC uMHAyKUMHU. 3aKOH DJJIEKTPOMArHUTHOM wuHAyKuuu Dapanes.
Buxpesoe anexkrpuueckoe nose. Toku Dyko.

OJIC uHAYKUMM B MPOBOAHUKE, JBHXKYIIEMCS B OJHOPOJHOM MArHUTHOM
noJie.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTH B LE€NM IIOCTOSIHHOIO TOKAa.
SABnenne camonHaykiuu. J/JC caMOMHIyKIIMH.

DOHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TIOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTUYECKHE IIPOLECCHI: WHIYKIMOHHAS
1I€4Yb, COJICHOMJ, 3alIUTA OT JICKTPU3ALMU TEJl IPU JIBUKECHUU B MArHUTHOM I10JI€
3eMIu.

Jemoncmpauuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanne 3aBucumoctd OJC HHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[TameHne MarauTa B aJIOMHHUEBOU (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd J/]C caMOMHIYKIMH OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

OnpeneneHue HHIYKIMU BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEPaTopa.

Paznen 5. Kojie0anus v BOJIHBI.



Tema 1. Mexanuueckue Ko1ed0anus.

Konebarenvhas cuctema. CBOOOIHBIE KOJIEOAHUS.

lMapmonundeckue kosnebanus. KuHemartnueckoe W JUHAMUYECKOE OMMCAHUE.
DHepreTuyecKoe ONucaHue (3aKOH COXpPaHEHUsS MEXaHWYeCKOW 3Hepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOro U
KHHEMATUYECKOTO OTTUCAHUS.

Amrmutyna u ¢dasza xoneOaHuid. CBs3b aMIUTUTYIbI KOJIEOAHUM HCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactrota kosieOanmii. I[lepuos Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4YeCKOro MasTHuka. llepuon cBOOOAHBIX KOJIEOAHHI TIPY>KUHHOTO
MasTHUKA.

[Tonsitue o 3aTyxaronux koyieOanusx. BeiHyk1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3onancunas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHMS.

TexHu4eckne yCTpOMCTBA M TEXHOJOTHUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3anuck KoaebaTeIbHOTO JIBIKCHUS.

HaGmronenre HE3aBUCMMOCTH TEpUOJIa MAJIbIX KOJICOaHUM Tpy3a HA HUTH OT
aAMILTUTY/IBI.

HccnenoBanue 3aTyXaromux KoiaeOaHuii 1 3aBUCUMOCTH MEPHO/ia CBOOOIHBIX
KoJieOaHUN OT CONPOTHUBIICHHUS.

UccnenoBanne konebaHuil Tpy3a HAa MACCHBHOM TMPYKHUHE C IIEJBIO
dbopMupoBaHus peICcTaBICHU 00 UaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIHH MPU KOJEOaHUIX IPy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHU.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

W3mepenne mnepuoga CBOOOMHBIX KOJEOAHW HUTSHOTO M MPY>KUHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JBIIKEHUS Tela B XOJ€ KOJIeOaHU Ha YIIPYTroM TMOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXAIOIMINX KOJIEOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHuosle Koj1edaAHUA.

Konebarenpubiii  koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIC KOJeOaHUS B
uaeanbHoM KosebartenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUU B UJEATbHOM KOJIe0aTETbHOM KOHTYPE.

3aryxaroiiue ANEKTPOMArHUTHbIE KoJieOaHus. BoiHyX1€HHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.



IlepemenHblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JCUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa M HANpSDHKEHUS NOpH pazaudyHor ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconIanbHbId NEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa
MHIYKTUBHOCTH B LEMM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpancopmarop. IlpousBoacTtBo, mnepenaya U moTpebiaeHue
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKU MPHU IPOU3BOJACTBE dIEKTpodHepruu. KynbTypa
UCITOJIB30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJIEKTPUUYECKHIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJICOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTpPOMarHuTHOTO TeHEPaTOopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIE KOJIEOaHUS.

Pesucrop, Karylmka MHAYKTUBHOCTH M KOHJEHCATOP B LIENU IIEPEMEHHOIO
TOKA.

Pesonanc mnpu IMOCIEAOBATEIIBHOM COCIMHEHUH PE3UCTOPA, KATYLIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

YcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHCc(opMaropa.

Mogens TMHUY JJIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Nzyuenne Tpancdopmaropa.

HccenenoBanue NEPEMEHHOTO TOKAa 4epe3 IOCIENOBATEIIbHO COCIUHEHHBIC
KOHJICHCATOP, KAaTyLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUMKOB CBETA B LIEMH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBHS HX pacupocTtpaHeHus. llomepeunsie u
IIPONOJBHBIE BOJNHBL. llepuonx, CKOpOCTH pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpa)KeHHE, NpeIOMJICHHE, MHTepPEpeHLUs H
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHHE OKPYkKAIOIIEU CPEbI.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B DJIEKTPOMATHUTHON BOJIHE.

CBoliCTBa  DJJEKTPOMArHUTHBIX  BOJIH:  OTpaK€HUE,  IPEIOMIICHHUE,
noJisipu3anusi, THTeppepeHuus u TuPppaxuus.



[IIkana 3J€KTPOMArHUTHBIX BOJH. lIpUMEHEHHE SIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TelIeBUACHU. Pagnonokanus.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MY3BIKAJIBHBIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTPaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITUHBI BOJIHBI OT YaCTOThI KOJICOaHUM.

HaGmonenne oTpaxkeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue uatepdepeHunu u Auppakiny MeXaHM4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOMCTB 3EKTPOMArHUTHBIX BOJIH: OTPAYKEHUE, PEJTIOMIIEHUE,
noJisipusanus, tudpakius, nHTepdepeHns.

O6napyxenue nHGpaKpacHOro U yiabTpa(uoIeTOBOTO U3TyUEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHts 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonHEHOE pacnpOCTpaHEHUE CBETA B OAHOPOJIHOU cpene. Jlyu csera.
To4euHbI HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3zoOpaxeHUil B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI TPETOMIICHHS cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[oCTOSHCTBO YaCTOTHI
CBETA ¥ COOTHOIIECHHUE JUIMH BOJIH IIPU IIEPEX0JE€ MOHOXPOMATUYECKOI'0 CBETA Yepes
TpaHuULly pas3zena JByX ONTUYECKUX CPEX.

Xox mydeit B mpusme. Jucmepcus cBeta. CIOXHBIH cOCTaB O€Joro CBeTa.
[IBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrosl MOJHOrO BHYTPEHHETO
OTPaKEHHS.

Cobupatorire u paccenBaromye JuH3bl. ToHKas 1rH3a. @OKyCHOE pacCTOsSHUE
¥ ONTHYECKAasl CHjia TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAaCCTOSIHHSI TOHKOM
chepuyeckoil JHMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO IOKa3aTes
IIPETIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xona jy4da, IPOLIEAIIETO JIMH3Y MOJ ITPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOiMl B
COOMPAIOIINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAaX.

Ontuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 Kak onTudeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBast ontuka. HWutepdepenuus cBera. KorepeHTHblE MCTOYHUKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHUKOB. [IpuMmepbl Kiaccuueckux
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakmus cBeta. JudpakuuonHas pemérka. YcloBue HaOIIOICHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue YCTpOWCTBA M TEXHOJOTUYECKHE TIPOIECChl: OYKH, JIyIa,
nepuckor, (oroamnmapat, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGnroneHre noaHoro BHyTPEHHETo OTpakeHus. Mojieb CBETOBO/IA.

HccnenoBanne Xx0/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAIIIEIbHYO IJIaCTUHY
U IPU3MY.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOa.

Ha6monenne naTepdepeHnm cBera.

HaGmronenne BETOB TOHKHUX IMJIEHOK.

HaGmonenune nudpakuuu cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Hab6monenne nudgpakiiniOHHOTO CTIIEKTpA.

HaGmonenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IprMmeHeHne MoaIpoOnuI0B I U3YUEHNSI MEXaHUUECKUX HAIIPSKCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomot, npaKmuKym.

N3Mmepenne nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBuCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenue poKycHOro pacCTOSIHUSL PACCEUBAIOLIUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 ILUIOCKOTO 3epKaja U JIMH3BIL.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBaHne TEIECKONUYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpPEpPEHIUN U MOJSIPU3AIUU CBETA.

N3ydenune nossgpuzanuuy cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH AUIIEKTPUKA.



N3yuyenue naTepdepeHnn Ja3epHOTO U3TYYECHHS Ha IBYX ILETAX.

HaGmronenue nucnepcum.

HaGmronenue u uccnenoBanue qudpakimOHHOTO CIIEKTpA.

N3Mmepenne NMHbBlI CBETOBOU BOJIHBI.

[lonyyenue criekTpa M3JIy4€HHUs CBETOAMOJA MPU MOMOIIM JU(PAKIIMOHHON
PELIETKU.

Paznesn 6. OCHOBBI ClIeNMAJIBbHOI TEOPUH OTHOCUTEIBHOCTH.

I'paHuLIBI TPUMEHUMOCTHU KJIACCUUECKOM MeXaHUKU. [locTyarsl crienuanbHON
TEOPUHU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpazoBanust  JlopeHa.
VYcnoBue npuymHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILIEHUE JJINHBI.

DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C DHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIBI. DHEPTHU
MIOKOSI.

TexHuueckne yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIyTHUKOBBIC
OPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

Y4eHnuecKkui 3KCIepUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenne HMIyJAbca M DHEPIUM  PEITUBUCTCKUX 4YacTul (1O
doTorpadusim TpeKoB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TemoBoe H3TydeHUE (M3TyueHHEe aOCOJIIOTHO YEPHOrO Tela).
3akoH cMmelennsa Buna. 'unoresa [limanka o kBa"Tax.

®oTOoHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBHeHHe
OiiamreitHa 11 potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B 4aCTHOCTH, JABJICHUE CBETA HA a0COIOTHO MOTJIOMIAIONTY IO
1 a0COJIIOTHO OTpaxkaronyro nosepxHocts). OnbiTel [1. H. JIeGenena.

BosiHoBBIE cBOMicTBA yacTull. Bonnbl ne bpoins. Jlnuna BonHbl Ae bpoins u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KPUCTAIIIAX.

Crnemnduka uzmepeHuii B Mmukpomupe. COOTHOIICHHUS HEOMpPenenEHHOCTEH
I'eiizenOepra.

TexHuueckre YCTPONUCTBA M TEXHOJOTMYECKHE TMPOLECChl: CIEKTPOMETD,
dotornemeHT, GOTOAATUYNK, TYHHENBHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJIHO/.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.



UccnenoBanne  3aBUCHUMOCTH  CONPOTHUBIEHUS  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

UccnenoBanue GpotopesucTopa.

N3mepenue nocrosinaol [Inanka Ha ocHOBe uccnenoBanus ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.

Tema 2. @u3zuxka amoma.

OnbITHl MO KMCCIEJOBAHUIO CTPOCHUs aTroMa. llnaHerapHas monenb aToma
Pezepdopna.

[Toctynarel bopa. U3nyuenue u norsiomiernue (GOTOHOB IIPH MEPEXOIe aToMa C
OJIHOTO YPOBHS YHEPTUU HA IPYTOil.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTrUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJEHHOE U3NlyueHue ceerta. Jlazep.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTHUUECKHUE MPOLECChl: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHeMvaThiX CIEKTPOB.

VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HaGmronenue muHevaToro crekTpa.

HccnenoBanue CreKTpa pa3pekeHHOTO aTOMAapHOrO0 BOJAOPOJa M MU3MEpPEHHE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxnonnast mogens simpa ['eitzen6epra—MBanenko. 3apsn siapa. MaccoBoe
quciio sapa. M30Torsbl.

PanmnoakTuBHOCTB. Anbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIA Oera-
pacnaz. ['amma-usnydeHue.

3aKoH paAMOaKTUBHOrO pacnaja. PannoakTUBHBIE H30TONBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHUs. BiusHue paJvOaKTHBHOCTH HA JKHUBBIC
opranu3Mebl. EctecTBennblt hoH uznydenus. Jlozumerpus.

DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JledexT maccsl sapa.

Snepubie peakiuu. [lenenne u cuntes saep. AnepHsie peaktopsl. [IpodmeMbr
YOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKHE aCMEKThl Pa3BUTHS
SAIEPHON IHEPIETUKHU.

MeTobl perucTpanuu U UCCIEA0BAHUS AIEMEHTAPHBIX YACTHUL.

OyHAaMEHTaJbHbIE B3aUMOJCHCTBUSA. bapHOHBI, ME30HBI U JICOTOHBI.
[IpeacraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.

®usuka 3a npenenamu CraHmaptHoOM mozaenu. T€mHas marepus U TEMHas
SHEprus.



EnunHcTBO pU3nueckoi KapTUHBI MUpA.

TexHnueckue yCTpONCTBAa U TEXHOJIOIMYECKUE IIPOLECCHL: TO3UMETpP, Kamepa
Bunbcona, sa1epHblil peakTop, TEpMOSAEPHBIN peakTop, arToMHasi 0oMOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paiMoakTUBHOIO (JOHA C UCIOIb30BAaHUEM JO3UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTlOMUHHUEM.

Paspnen 8. DiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

DTtansl pa3BUTHSL acTpoHOMUH. [IpUKIaqHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

MeTonbpl acCTPOHOMHMUYECKHX HccienoBaHuil. (COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAJIMOTENIECKOITbI, BHEATMOC(HEpHAst aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Besnus, spkue 3BE3/bI, TUIAHETHI, WX BUIUMOE
JBH>KCHUE.

CosnHeuHasi cucTeMa.

Counnie. ConmHeunasi akTUBHOCTb. VIcTouHuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEpUCTUKU. JlnarpamMma «CreKTpalibHBIN Kjiacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW MOCIEI0BATEIbHOCTH. BHyTpeHHEe CTpoeHHe
3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [TyTe — Hama I'anaktuka. Ilonoxkenme u nBuwkenne CoyiHIA B
lNamaktuke. Tunbl ramaktuk. PagroranakTuku v kBasapbl. UEpHbIE NBIPHI B sIpax
rajgaKTUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006usa. Paz6eranue rajakTuk.
Teopust bosibioro B3peiBa. PeMKkTOBOE H3ITyUECHUE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenua.

HabGmronenust 3B€3qHOT0 HEbGa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTPEICTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3/usi CeBEepHOro MONylIapus U SIPKHE
3BE3MBI.

HaGmronennst B Temeckonm JlyHBI, TUTaHET, TYMaHHOCTEWM © 3BE3IIHBIX
CKOIUICHUH.

Du3nYeCKUl MPAKTHKYM.

Crioco6b1 m3MepeHus GU3NIEeCKUX BETUYNH C UCTIOIH30BAHUEM aHAJIOTOBBIX U
MU(POBBIX M3MEPUTEITBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYNKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX BEITUYUH.
OueHka rpasui MOrperHOCTEN.



IIpoBeneHue  KOCBEHHBIX  H3MEPEHUH, HCCIECAOBAaHUM  3aBUCUMOCTEU
(¢u3nUecKuX BENIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHUYECKUW  HKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

Oo6o0maromee NOBTOPEHUE.

O6o00uieHne 1 cucTeMaTu3alus CoAep:KaHus pa3fenoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUM OTHOCHTENbHOCTHY», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb Qu3uku W acTpOHOMHUM B OKOHOMHYECKOM, TEXHOJOTHYECKOH,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIoBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM Hay4yHOW KapTHHE MUpA, 3HAYEHHE OIUCATEIHHOM,
CUCTEMATU3UpPYIOIIe,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (QYHKIUH
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

Nzyuenue xkypca Gusuku yriyosnéHHoro ypoBHs B 11 kiacce ocyuiecTBisieTcs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJOTUHU, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mescnpeomemmuvie nonamus, C6A3AHHbIE C U3YUEHUEM MEM 0008 HAYUHOZ0
no3nanuA: SBIEHUE, HAYYHbIM (akT, rumoresa, Qundeckas BEIUYUHA, 3aKOH,
TEOpHs, HaONIOEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsL.

Mamemamuka: penieHUE CUCTEMBI YypaBHEHUH. TpuUroHoMmerpuyeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO. BEKTOpBI M MX NPOEKIHMH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHble 3yeMeHTapHBIX (yHKIUNA. [lpu3Haku 1omOOUS TPEYroJBLHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozusa: snekrpuyeckue SBICHUS B KUBOW NpUpoJe, KojedaTeiabHbIe
JIBUKEHUS B JKUBOW IPUPOJE, DKOJOIMYECKUE PHUCKM IIPU IPOU3BOJCTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIoLEed  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJ, KpUCTAININYECKAst CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

I'eocpagpua: wmarnuTHble moJiOoca 3€MJIM, 3aJIeKW MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TUPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapesi, CIlyTHUKOBBIE
MIPUEMHHKH, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE PpPe3yJabTaTbhl OCBOCHHS Y4yeOHOro mnpeaMera «Dusnka
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIUTAHUS:

o Cc(hOpMHUPOBAHHOCTH IPAKTAHCKON MO3UIIMHU 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

SIIPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKHX U
JEMOKPaTUUYECKUX 1IEHHOCTEH;

®rOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TI'PaKJAaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

®yMEHHE B3aUMOJICHCTBOBATh C COLUMAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U HA3HAYCHUEM;

®TOTOBHOCTbH K T'YMAHUTAPHOW U BOJIOHTEPCKOW IE€ATEIIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

¢ c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

®[ICHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

¢ Cc(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

®CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

®0CO3HAHUE JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOWIMBOTO OYTyIIIEro.

3CTETUYECKOI0 BOCIIUTAHUSA:

®3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYas 3CTETUKY HAYYHOI'O TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

TPYAOBOI'0 BOCIIMTAHUA:

eUHTEPEC K Pa3IUYHBIM chepaM MpoPECCUOHAIBHON NEATEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI;

®TOTOBHOCTh U CITIOCOOHOCTHh K 00OPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKH HA NPOTSXKEHUH BCEU KU3HHU.



JIKOJIOTMYEeCKOI0 BOCIIMTAHUSA:

¢C(hOPMUPOBAHHOCTH 3KOJIOTMYECKOW KYJIbTYphl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa FKOJIOTHYECKUX MPoOIIeM;

®IUJIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUM B OKPYKAIOIIEU CPElIe HA OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

®pACIIMPEHNE ONBITA JEATEIBHOCTH SKOJOIMYECKOM HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 1O (hU3HUKE.

LHEHHOCTH HAYYHOI'0 IO3HAHMA:

*C(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

®0CO3HAHUE IIEHHOCTU HAy4YHOW JEATEIBHOCTH, TOTOBHOCTH B IPOIECCE
U3y4YeHHs (PU3UKH OCYILIECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyecKkue NecTBUA:

®CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

eOIpEACATh LEJINU NESITENbHOCTH, 3aJaBaTh IMApaMETPbl U KPUTEPUU HX
JOCTHKEHUS;

®BLISBJISTh 3aKOHOMEPHOCTM UM  MPOTHBOPEUHS B  PacCMaTpUBAEMbBIX
(U3UYECKUX SBIICHUAX;

epa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHaln3a UMEIOIINXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

®BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTh, OLEHHBAaTh COOTBETCTBHUE
PE3YIbTATOB LIENIAM, OLICHUBATh PUCKHU MOCJIEACTBUN NEATEIbHOCTH;

®KOOPJIMHUPOBATH W  BBHIMOJHATH pabOTy B  YCIOBUAX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

®pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ncciaenoBare/ibCKue 1eiCTBUA:

®BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU MOHATUSIMU U METOAAMU
buznuecKon HAyKu;

®BJIA/IETh HABBIKAMH y4€OHO-UCCIIEI0BATEIbCKON U TPOECKTHOM AEATEIbHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pemIeHHs 3a7ad (U3HUECKOTO COJNEpIKaHWs, MPUMEHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;

®BJIAJICTh BUJAMH JESATEIBHOCTH IO TMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3AaHUU YUEOHBIX TPOECKTOB B 00JaCTH (DU3UKHU;



®BLISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyallu3UpOBaTh 3ajady,
BBIJIBUTATh TUMNOTE3Y €€ PEIICHUS, HAaXOAUTh ApTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKIEHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

®AHAIM3UPOBATh TIOJYYEHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

eCTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBUKY;

®1aBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCUTh 3HAHUSA MO (PU3UKE B MPAKTHUYECKYIO 00JacTh
KU3HEICATEILHOCTH;

eyMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTel;

®BLIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTMHAIBHBIC IMOJX0/IBI U PEIICHUS;

®CTaBUTH MPOOJIEMBI U 331241, JIOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

®BJIAJICTh HaBBIKAMU TOyYeHUs MHGOpManKu (GU3UIECKOTO COJICPKAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSATEIIBHO OCYIICCTBIISATh IOWCK, AaHaJIM3,
CHUCTEMATH3allUI0 M WHTEPIpETalnio HUHOOPMAMK Pa3IUuYHbIX BHUJIOB U (OpM
pEICTaBICHUS;

®OIIEHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

®ICIIONIH30BAaTh  CPEICTBA HH(OPMAIMOHHBIX U  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUM B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aLMOHHBIX
3a/1a4 ¢ coOM0AeHueM TpeOOBaHUI SPTrOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0€30IMacHOCTH;

®CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJEpKaHMs B PazNUYHBIX (opmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeJIEBON ayJAUTOPUH, BHIOMpPAst ONTUMAIIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

® OCYIIECTBISATH OOIIEHUE HAa ypOKax (PU3UKH U BO BHEYPOUHOU JEATETHHOCTH;

epacmo3HaBaTh NPEANOCHUIKH KOH(DIMKTHBIX CHUTyallddi ©  CMATYaTh
KOH(DITUKTHI;

®pa3BEPHYTO M JIOTUYHO H3Jarath CBOIO TOYKY 3PEHHS C MCIOJIL30BAHUEM
S3bIKOBBIX CPEJICTB;

®[IOHUMATh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHAHON U WHIWBUAYaIbHOU
paboThI;

®BHIOMPATh TEMATUKY M METOIBI COBMECTHBIX JCUCTBHI C y4€TOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

e[IpUHUMATh ILEJIU COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHHUIO: COCTABJATH IUIAaH JECHCTBHM,
pacrpenensTh pojaud C Y4E€TOM MHEHHMM YYacTHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOM paboThI;



®OIICHMBATh KAaYECTBO CBOEr0 BKJIAJa M KaXKJON0 YyYaCTHMKAa KOMAHJbI B
o0 pe3yabTaT o pa3pabOTAHHBIM KPUTEPUSIM;

elipe/JiaraTh HOBBIE IPOEKTHI, OLEHUBATh WJEU C TO3ULUUU HOBU3HHBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

®OCYIIECTBIATh TMO3UTUBHOE CTPATErMUECKOE TIOBEJACHHE B PA3JIMYHBIX
CUTYalLUAX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBUS

Camoopranusanus:

®CaMOCTOSTENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIESITEIBHOCTh B 00JIaCTH
bU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBCHHBIC 3a]1a4H;

®CaMOCTOSTENIbHO COCTAaBJISATh IUJIAH PEIICHUS PAcUYETHBIX M KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHUS TPAKTHYECKON pabOThl ¢ YYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTCHUN;

®1aBaTh OIICHKY HOBBIM CHUTYallUsIM;

epaCIINPATh PAaMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMUYHBIX MPEANOUYTECHUIH;

eJlcNlaTh OCO3HAHHBIM BBIOOP, apPryMEHTHpPOBaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

®OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

®CIoco0CTBOBAaTh ()OPMUPOBAHUIO M TPOSBICHUIO JSPYAWIIMU B 00JIACTH
(bM3UKH, TOCTOSTHHO TTOBBIIIIATH CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

®1aBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JEATCIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

®BJIAJICTh HABBIKAMHM  II03HABaTEJIbHOM  pediekcMd Kak  OCO3HAHHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HX pE3yJIbTaTOB U
OCHOBAHMU;

®IICTIONIb30BaTh MPUEMBI pe(ICKCHH I OIICHKH CHUTYalllH, BEIOOpa BEPHOTO
pelICHUS;

®yMETh OIICHMBATh PHUCKM M CBOECBPEMEHHO IPUHUMATh PEIICHHUS IO HX
CHIDKCHUIO;

e[IPUHUMATh MOTHBBI M apryMEHThl APYTUX MpPH aHAJIU3E PE3yJbTaTOB
JeSTEIbHOCTH;

eIIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU 1 JOCTOMHCTBA;

eIIPUHUMATh MOTHBBI M apryMEHThl APYTUX MPH aHAIU3€ PE3yJbTaTOB
JeSTEIbHOCTH;

e[IpHU3HABATH CBOE MIPABO M IIPABO JAPYTUX HA OMIHOKH.

B nporiecce nocTmkeHNs TMIHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI 110
dbusMke 9 YPOBHS CpeIHEro o0Iiero oO0pa3oBaHUS Y OOy4YarOIIMXCs



COBEPIIEHCTBYETCS AMOLIMOHAJIbHBIN UHTEIJIEKT, MpeAnoIararomii
c(hOpMUPOBAHHOCTb:

®CaMOCO3HaHUs, BKIIOYAIOUIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATBHOE
COCTOSIHUE, BUJETh HAIPABJICHUS PA3BUTUS COOCTBEHHOW AMOLIMOHAIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

®CaMOpPETyJIUPOBaHUs, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATD
OTBETCTBEHHOCTb 3a CBO€ TMOBEJIEHUE, CHOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

®BHYTPEHHEN MOTUBALIUU, BKIIOUYAOIIEH CTPEMIIEHUE K TOCTUKEHUIO LIeJU U
ycrexy, ONTHUMH3M, MHMIIMATUBHOCTb, YMEHHE JEMCTBOBATb, MCXOMASl U3 CBOMX
BO3MOXXHOCTEH;

®5MITIaTHH, BKIIIOYAOIIEH CTIOCOOHOCTh MOHUMATh 3MOLMOHAIIBHOE COCTOSIHUE
IpYruX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

®COIMAIbHBIX  HABBIKOB, BKIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPaMBATh
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peliarh
KOH(IUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o0yuenus B 10 knacce npeamMeTHble pe3ysbTaThl HA YTIyOIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

®[IOHUMATh  pOJAb  (PU3UKK B  DKOHOMHYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMANbHON U 3TUYECKOH chepax AesTeNbHOCTH YeJIOBEKa, POJIb U
MecTO (M3UKH B COBPEMEHHOM HayYyHOW KapTUHE MHpA, 3HAUCHHUE ONMHMCATEIIHLHOM,
CUCTEMATH3UPYIOMIEeH,  OOBSICHUTEIBHOW M TMPOTHOCTHYECKOW  (YHKIUH
buznuecKoi TeOpUN — MEXaHUKH, MOJIEKYJIIPHON (PU3UKHU U TEPMOTUHAMUKH, POJIb
dbuzudeckoir Teopun B (HOPMUPOBAHHMM TPEJCTABICHUN O (U3UYECKOW KapTHHE
MUpa;

epa3nuyaTh YCIOBUS MPUMEHUMOCTH MOjieNiel (U3MUEeCKUX Tell U MPOIIECCOB
(sBNEeHMIT): WHEpIUaTbHAas CHUCTeMa OTCY€Ta, aOCONIOTHO TBEPAOE TEIo,
MarepualibHas TOYKAa, pPABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE NaJeHUeE,
abcomoTHO yrpyras nedopmaiius, abCOMOTHO yMPyroe U abCONIOTHO HEYNpPyroe
CTOJIKHOBEHHUSI, MOJIENIM Ta3a, >KUAKOCTH M TBEPIOro (KpUCTAJIIMYECKOIr0) Tena,
WJICAIBHBIN T'a3, TOYCUHBIN 3apsi]l, OJHOPOAHOE IEKTPUUECKOE MOJIE;

epasznuyaTh yCIOBUS (TPaHMIBI, O00JIACTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPAaHUYEHHOCTbH UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

®AHAIU3UPOBATh U OOBSCHATH MEXaHMYECKHWE TMPOIECChl U  SIBJICHUS,
UCIIOJIb3Yd OCHOBHBIC TIOJIOKEHHSI M 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBUKEHUS, (DOPMYIIbl KHHEMATUKU PaBHOYCKOPEHHOTO JBUKEHMUS,
npeoOpa3oBanHus ['anmuiess s CKOpPOCTH W TepeMelleHus, 3akoHbl HbroToHa,
MPUHIUI OTHOCUTENBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHbI



COXpaHEHMSI HUMITYyJbCa M MEXaHWUYECKON »JHEpPruM, CBSI3b padOThl CHUIBI C
M3MEHEHHEM MEXaHMYECKOW SHEpPruu, YCIOBUS PaBHOBECHUS TBEPAOrO Teja), Mpu
ATOM HCHOJIb30BAaTh MAaTEMATHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBMS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ['amunes, BTOporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HMITYJbCA U MEXaHHYECKOUN
SHEPIruu, 3aKOHA BCEMUPHOTO TATOTEHUS;

®AHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHI U SIBJICHUS, HCIOJIB3Ys
ocHoBHbIe nonoxxeHuss MKT u 3akoHbl MOJIEKYISIpHOU (PU3UKU U TEPMOJUHAMUKHI
(CBsI3b JaBIICHUSI UICATBHOTO Ta3a CO CpeiHEN KUHETUYECKOM SHEPTHel TeTIOBOro
JIBW)KEHUS U KOHIIEHTpAllMEHd €ro MOJIEKYJ, CBSI3b TEeMIEpaTyphbl BEIIECTBA CO
CpeHeW KHUHETHMYECKOW HHEpPruei TEeIUIOBOrO JABWKEHHUS €ro 4YacTHll, CBA3b
JABJICHUsI WJEAJbHOIO Tra3a C KOHLEHTpaUUeWd MOJIEKYJ M €ro TeMIepaTypow,
ypaBHeHne MenneneeBa—Knanelipona, nepBblid 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpaHEHMs] DSHEPruM B TEIUIOBBIX MpoIlleccax), MPH OSTOM HCIOJIH30BAThH
MaTeMaTUYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS TMPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knanenpona;

® AHAIM3UPOBATH U OOBSICHSITH MICKTPUUECKUE SBJICHUS, UCIIOIb3Ysl OCHOBHBIC
MOJIOKEHUS U 3aKOHBI JJEKTPOAMHAMUKHU (3aKOH COXPAHEHUS JJICKTPUUYECKOTO
3apsaa, 3akoH KyiioHa, MOTEHUMAIbHOCTh 3JIEKTPOCTATUYECKOrO MOJIS, MPUHIIUI
CYHEPIIO3ULMHA  DJIEKTPUYECKUX  IIOJIEM, IIPpU OTOM  yKas3blBass  YCJIOBUSA
IPUMEHUMOCTH 3akoHa KyJloHa, a Takke MPaKTUYECKH BAKHBIE COOTHOILIECHUS:
3akoHbl OMa 11 y4yacTkKa LENU U I 3aMKHYTOM 3JIEKTPUYECKOW LIENH, 3aKOH
Ixoyns—Jlenna, mpasuna Kupxroda, 3akonsl @apajges 1151 JIEKTPOIN3a);

®ONUCHIBaTh (DU3UYECKUE TMPOIECChl M SBJICHUS, HCIOJIb3Ys BEIUYUHBI:
IIEpEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEIA U CUCTEMBI TE€JI, CUJIa, MOMEHT
CHUJIbI, 1aBJICHUE, IIOTCHIIMAIbHAS SHEPTUS, KUHETUYECKAsl YHEPIUsl, MEXaHUUECKast
AHEpPrus, paboTa CHUIIbI, IIECHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHIIa
yOPYroCTH, CHUJIa TPEHHS, MOIIHOCTb, HEPrUs B3aUMOJICHCTBUS Tela ¢ 3eMIEN
BOJIM3U €€ MOBEPXHOCTH, SHEPTUS YIPYro naedopmariiil Mpy>KUHbI, KOJTUYECTBO
TEIUIOTHI, a0COJIIOTHASA TEMIIepaTypa Tena, paboTra B TEPMOJAMHAMUKE, BHYTPECHHSS
SHEPTHUS UACATHHOTO OJTHOATOMHOTO T'a3a, padoTa UAeaIbHOTO ra3a, OTHOCUTEIbHAS
BIIAKHOCTh Bo3ayxa, KIIJI wmmeanbHOro TEmIOBOro ABUTATENSA; BJIEKTPUUECKOE
0JIE, HAIPSXKEHHOCTH JJIEKTPUUYECKOTO IOJIsSI, HANPSKEHHOCTH IOJIS TOYEYHOIO
3apsa WiIM 3apsOKEHHOIO Iapa B BaKyyMe€ M B JIUDJIEKTPUKE, MNOTEHUHMAI
3JEKTPOCTATUYECKOTO TOJIs,, PA3HOCTh IMOTEHUMANIOB, JJIEKTPOABHXKYILAS CHUIIA,
Cujla TOKA, HANPSIKEHHE, MOIIHOCTHh TOKA, 3JIEKTpUYECKas EMKOCTh ILIOCKOTO
KOHJICHCATOpa, CONPOTHUBJIIEHWE Y4YacTKa LENA C MOCIEAOBATEIbHBIM U
MapajyIeIbHbIM  COEJUHEHUEM PE3UCTOPOB, JHEPrus JJIEKTPUUECKOrOo IO
KOHJIEHCATOPa;

®00BSICHATH OCOOCHHOCTH TPOTEKAHUS (PU3MUECKHUX SBICHUN: MEXaHUIECKOE
JNBH)KEHUE, TEIUIOBOE JBWKEHUE YACTHUI[ BEIIECTBA, TEIUIOBOE pPAaBHOBECHE,
OpOyHOBCKO€ JBUkKeHUE, auddy3usi, ucnapeHue, KUINEHUEe U KOHACHCALUS,



IUIaBJICHUE W KPUCTAJIM3AlLlMs, HAIMPaBI€HHOCTh TEIUIONEpPENauH, AJIEKTpU3ALUI
TeJ, SKBUINOTEHIIMAJIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHMKA;

®IPOBOJAUTH MCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IPYroil C HCIOJIB30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCUpPOBATh PE3YJbTAThl MOJYYEHHOM 3aBUCHUMOCTU (PUIMYECKUX
BEJMYMH B BUJE TPapUKOB C YYETOM aOCOIIOTHBIX NOTPEIIHOCTEH H3MEpPEeHU,
JIeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIEI0BAHMUS;

®[IPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIMYMH, MPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ HW3MEPEHHs, OLEHUBATh aOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHUH;

®IIPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON TUIOTE3bl: MIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIYYE€HHBIE PE3yJbTaThl U JIeJIaTh BBIBOJI O CTATyCE MPEAJIOKEHHON THIIOTE3bI;

ec00JII0/1aTh TpaBuja 6€30MacHOro Tpy/ia Mpu MPOBEJCHUU MCCIEIOBAaHUN B
pamMKax y4eOHOIro HKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEIOBATEIbCKON U
NPOEKTHON JIESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPONCTB H
1abopaToOpHOro 00OPYAOBAHMS;

epeniaTh pacu€THbIC 3a/1a4U C SBHO 33JJaHHON U HESIBHO 3aJIaHHOM (PU3NYECKON
MOJIENIbIO: Ha OCHOBAHHMM aHallh3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hHU3HUECKOM
MOJIeNIM, OTBeuarlleld TpeOOBaHMUSIM 3aJadyd, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3NYECKHX TEOPUH TMpU HMCIOIB30BAHUU
MaTE€MAaTHYECKUX METOJOB pELICHUs 3aJad, MPOBOJHUTH PACUETHl HA OCHOBAHHUHU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATH PE3YJbTAaThl U KOPPEKTUPOBATH METOIBI
peueHns ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

epeniaTh KAYeCTBEHHBIC 3a]]a4K, TPEOYIOIIe TPUMEHEHHS 3HAaHUI U3 Pa3HBIX
pasnenoB Kypca (pu3MKH, a TakKe HHTETrpalid 3HAaHUW U3 JAPYTUX NPEeIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOUKY PACCYKACHUM C
OTIOPO¥i Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHHUS;

®IICIIONIH30BATh TEOPETUYECKHWE 3HAHUS [JI1  OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl HM3MEPHUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJOTUYECKUX MPOLECCOB;

®[IPUBOJUTH IPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOS)KHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUM;

®aHAJIM3UPOBATh U OLEHUBATh MOCIEACTBUSA OBITOBOM M IPOU3BOACTBEHHOM
JESITENIbHOCTU YEJOBEKa, CBSI3aHHOW C (M3MYECKUMHU MPOLIECCaMH, C MO3UIHI
3KOJIOTUYECKOHN 0€30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
IIPUPOAOIIOIB30BAHNN, & TAKKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN HAYKH U
TEXHOJIOTUH I JadbHEHUIIETro pa3BUTHS YEI0BEYECKOT0 0OIIECTRa;

®IIPUMEHATHh DPA3JIMYHBIE CIOCOOBI PabOTHI ¢ HHpOpMaIHe (HU3NIECKOro
CoJlepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH,
IIPY ATOM MCI0JIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIs TIOUCKA,
nepepaboTKu M TMPEIbABICHUS y4eOHOW W HAyYHO-TOMYJSIpHON HH(pOpMalUH,



CTPYKTYPUPOBAaHUSA W MHTEpPIpeTauuy UH(GOPMALMH, MOJTYYECHHOW U3 PA3THUYHbBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MTOTYYaEMYI0 HHPOPMALIUIO U OLIEHUBATh
€€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIN3a
MCTOYHHKA UH(POPMALINH;

®[IPOSIBJISITH OPTraHU3ALMOHHBIE U T03HABATEJIbHBIE YMEHUS CAMOCTOSTEILHOTO
NPUOOPETEHHs] HOBBIX 3HAHMHM B MPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U Yy4eOHO-
UCCJEeI0BATENbCKUX PaboT;

epaboTaTh B TIPYIIE C HCIOIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUIAaHUPOBATh PAOOTy TPYNIbl, PALMOHAIBHO pacHpPelesiTh ACSATENbHOCTh B
HECTaHJAAPTHBIX CUTYyalUsAX, aJIEKBATHO OLEHUBATh BKJIAJ KAXKJOTO U3 yYACTHUKOB
IpyNIbI B pelIeHUE paccMaTpuBaeMOi IPOOIeMBbl;

®IIPOSIBJISITh MOTHBALMIO K Oynymied npodecCuOHaNbHOW NEATEIbHOCTH IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xonmy oOyuenust B 11 knacce nipeIMeTHBIC pe3yJIbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

®[IOHUMATh POJb (U3UKH B IKOHOMUYECKOM, TEXHOJIOTHIECKOM, COIUaTbHON
U OTUYECKOM cdepax eSITeIbHOCTH 4YeJNOBEeKa, pOjdb U MeCTO (UMK B
COBPEMEHHOM HAay4yHOW KapTUHE MHUpa, POJb AaCTPOHOMHHU B MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKA U JaIbHEHIIIEM HAyYHO-TEXHUUYECKOM PAa3BUTHH, 3HAYEHUE
OMMCATENFHON, CHUCTEMATHU3UPYIOIIEH, OOBSICHUTENBHOW U TMPOTHOCTHYECKOM
GyHKIUH QU3NYECKOW TEOpHUH — DJIEKTPOJUHAMHKH, CIICLUAIBbHON TEOpHUH
OTHOCHUTEJIBHOCTH, KBAHTOBOU (hU3UKH, pOIIb (PU3HUUECKOM TeOpUU B HOPMUPOBAHUU
npescTaBieHui 0 GU3NYECKOil KapTHHE MUPA, MECTO (PU3NUECKOM KapTHUHBI MUPA B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O MPUPOJIE;

epa3nuyaTh yCJIOBUSA MPUMEHUMOCTH MOAENIeH (HU3NYECKUX TEN U MPOIIECCOB
(sBNEHUIA): OJHOPOAHOE DBJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IOJ,
rapMOHHYECKHE KOJeOaHUs, MaTEeMAaTHUYCCKUA MAasSTHHUK, HACATbHBIA NPy KUHHBIN
MasiTHUK, TaPMOHMYECKHE BOJHBI, HJICATbHBIA KOJeOATeNbHBIA KOHTYpP, TOHKAs
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTIO S/Ipa U KBAHTOBOW MOJICIIA CBETA;

epasznuyaTh yCIOBUS (TpaHMIBI, O00JIACTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCITOJIb30BaHUS YACTHBIX 3aKOHOB;

®AHATTM3UPOBATh U OOBSACHATH DJICKTPOMATHUTHBIE MPOILIECCHI W SBICHUS,
HCIOJIb3YSl OCHOBHBIC TOJIOKEHUS M 3aKOHBI 3JIEKTPOJAMHAMHUKHA U CHEHHAIBHOU
TEOPUH OTHOCUTEIIBHOCTH (3aKOH COXPAaHEHUsl 3JIEKTPUUYECKOro 3apsija, cuia
Awmnepa, cwia JlopeHa, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLHH, ITpaBwio JleHua,
cBsa3b DJIC caMOMHIYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
W3MEHEHUs CWIbl TOKA, MOCTYJAThl CHEUHAIBHOM TEOPUM OTHOCUTEIIBHOCTHU
OUHIITEHA);

®AHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIOIb3Ys
MOJIOKEHUSI KBaHTOBOM (pu3uku (ypaBHeHue OWHIITeMHa s ¢GoTodddexTa,
MIEPBBIM U BTOPOM MOCTYJIaThl bopa, TPUHIMI COOTHOUIEHUSI HEOIPEACIEHHOCTEN



I'eiizenbepra, 3aKOHBI COXPAHEHUS 3aPSOBOTO U MACCOBOT'O YUCET M SHEPTUU B
SIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOTO pacraja);

®OMUCHIBATh (PU3NUYECKUE TPOLECCHl U SBICHUS, HCMOJb3YySI BEJIUYUHBL:
HaNPsHKEHHOCTh JIEKTPUYECKOrO MOJIS,, TOTEHIHAT 3JIEKTPOCTATUYECKOr0 MOJIs,
Pa3HOCTh TOTEHIMAJIOB, AJEKTPOJABUKYIIAA CHJIA, MHAYKIMS MarHUTHOTO MOJI,
MarHuTHBIA TOTOK, cujia AMmepa, WHIAYKTUBHOCTh, JJICKTPOABUKYINAS CHJIA
CaMOUWHYKIIMH, SHEPTUS MAarHUTHOTO TIOJISI IPOBOJHUKA C TOKOM, PEIIITUBUCTCKUN
UMITYJIbC, TIOJHAsT DHEPrus, IHEPTrusi MOKOS CBOOOJHOW YAaCTHIIbI, DHEPrUs U
UMITYJIBC (DOTOHA, MACCOBOE YUCIIO U 3apsi]l si/ipa, SHEPTUS CBS3H SIpa;

®00BSCHSITh O0COOCHHOCTHU MPOTEKAHUS buznIecKux SIBJICHUM ;
AJIEKTPOMArHuTHAs WHAYKIUS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EepeHInsl BOJIH,
nudpakius, AUCTIEPCUs, TOJHOE BHYTpPEHHEE OTpaKeHHue, (POTORIEKTpUUYECKUI
ahdexr (pororddekr), annda- u Oera-pacnanbl saep, ramMma-u3aydeHUe siep,
dbu3nYecKUe MPUHITUIBI CIIEKTPATBLHOTO aHAJIN3a U paboTHI J1a3epa;

® OIPEICIISITH HAITPABJICHUE UHYKIIMM MAarHUTHOTO MOJI TPOBOJHUKA C TOKOM,
cunbl Amnepa u cuiibl Jlopenna;

®CTPOUTH M300pAKECHHE, CO3/IaBAEMOE INTIOCKUM 3€PKajioM, TOHKOW JINH30H, U
PaCCUUTBHIBATH €T0 XapaKTEPUCTUKH;

SIIPUMEHSITH OCHOBOMOJIATAIONINE ACTPOHOMHUYECKUE TMOHSTUSA, TECOPUH U
3aKOHBI I aHaIM3a M OOBSCHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOMSAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTATAKTUUECKOUN cpejie; IBIKECHUS HeOCCHBIX
TEJ1, DBOJIIOIUH 3BE3] U BeenenHoi;

®[IPOBOJAUTL HCCIICIOBAaHUE 3aBUCHUMOCTEH  (U3MYECKUX BEIMYHH C
UCIIOJIb30BAHUEM TMPAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCUPOBAThH PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHJIC
rpaduKoB ¢ Y4ETOM aOCOJIFOTHBIX MOTPEITHOCTEH M3MEPEHHM, J1e/1aTh BHIBOJIBI IO
pe3yJibTaTaM UCCIEIOBAHUS;

®IIPOBOJAUTHL KOCBEHHBIC M3MEPCHHS (U3MYECKUX BEIUYUH, TP ITOM
BBLIOMpATh ONTHUMAJIbHBIA METOJ HW3MEPEHHUs, OIICHHBaTh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

®[IPOBOJINTH OMBITHI MO MPOBEPKE MPEIJT0KEHHOU TUIOTE3bI: IJIAHUPOBATH
JKCIIEPUMEHT, COOMUpaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY, aHaJIM3UPOBATh
MOJTy4YEeHHBIE PE3YyJIbTaThl U J€JaTh BBIBOJ O CTATyCE MPEIJIOKEHHON TUIOTE3HI;

® OIMKMCHIBATH METOIbI TTOJTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;

eco0II0IaTh MpaBmIa 0€30MacHOTO TPY/Ia MPHU MPOBEACHUN HUCCIICIOBAHUI B
paMKax yd4eOHOTO SKCIEpPHMMEHTAa, MPAaKTUKyMmMa W y4yeOHO-HCCIIeIOBATEIbCKON U
MPOEKTHON JEATEIbHOCTH C UCIOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOMCTB U
1abopaTopHOro 000pyI0BAHUS;

epemniaTh pacUETHHIC 3a/1aUH C SBHO 3aJaHHOM U HESBHO 3aITaHHOM (PH3NUYECKOM
MOJICJIbIO: Ha OCHOBAaHMH aHaJIW3a YCIOBHUS BBIOMpPATh (U3MYECKUE MOJEIH,
OoTBeUaroIe  TpeOOBaHUSAM  3aJaud, MPUMEHATh  (POPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (PU3MYECKUX TEOPHl TIPH HCMOJb30BAHUU
MaTeMaTHYECKUX METOJIOB PEIICHHUS 3aj]ay, MPOBOAUTH Pacy€Thl HA OCHOBAHUH



UMEIOIINXCSl JTAHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U KOPPEKTHPOBATH METOIBI
pENICHHS C YIETOM MOTYICHHBIX Pe3yJIbTaTOB;

eperaTh KAYCCTBEHHBIC 3a/1auH, TPEOYIOIINEe TPUMEHEHUS 3HAHUN U3 Pa3HbBIX
pasnenoB Kypca (pu3uKHM, a TakKe HMHTETPAMHM 3HAHUW W3 JIPYTUX IMPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA: BRICTPAMBATH JIOTHUECKYIO IIEMTOYKY PACcCyKICHUH C
OTIOPOM Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBIICHHS

®IICIIONIH30BAaTh TCOPETUUYCCKUE 3HAHMUA I OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB Pa0OTHl HM3MEPHUTEIIBHBIX IMPUOOPOB, TEXHUYECKUX YCTPOUCTB W
TEXHOJOTUYCCKUX TIPOIECCOB;

®[IPUBOJIMTH MTPUMEPHI BKJIaJIa POCCUHCKUX M 3apyOCIKHBIX YUECHBIX-(DU3HKOB B
pa3BUTHE HAyKd, B OOBSICHCHHE IPOICCCOB OKPYKAIOIIEr0 MHpa, B Pa3BHTHE
TEXHUKU U TEXHOJIOTHH;

®aHAJIM3UPOBATh M OILICHUBATH TMOCJCACTBUS OBITOBOW M IPOM3BOJACTBECHHOM
JICSATEIPHOCTH YEJOBEKAa, CBSI3aHHOW C (DM3MYECKUMHU IMPOICCCaMH, C TTO3HIIHH
9KOJIOTUYECKOM 0e30macHOCTH, IIPE/ICTaBJICHUM 0 paIMoHaIIbHOM
IPHUPOJIOTIOIB30BAHNH, & TAK)KE Pa3yMHOM HCITOJIb30BAaHUU JOCTIKCHUN HAYKH M
TEXHOJIOTUH TSI TaJIbHEHIIICTO Pa3BUTHS YEJIOBEUECKOr0 00IIEeCTBa;

SIIPUMEHSATH PA3JIMYHBIC CIIOCOOBI paboThl ¢ HMH(pOpMaluend (U3HIESCKOro
CoJIepKaHUS C KCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHH,
TIPY 5TOM UCTIOJB30BaTh COBPEMEHHbIC MHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIS TTOVCKA,
nepepaboTKu U TPEIbSIBICHUS YYEOHOH M HAyYHO-TIOMYJISIpHON HH(MOpMaIuy,
CTPYKTYPUPOBaHUSI M WHTEPIPETAMA MHPOPMAIUH, TTOTyUYSHHOW U3 Pa3IUIHBIX
MCTOYHHKOB, KpUTHUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(OPMAIIHUIO U OIEHUBATh
e€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHMIA, TAaK ¥ HA OCHOBE aHAJIN3a
HCTOYHHMKA HH(POPMAITUH;

®IIPOSIBIISITH OPTaHU3AIMOHHEIC ¥ TIO3HABATEIILHBIC YMEHUS CAMOCTOS TEIIBHOTO
pUOOpPETCHUS HOBBIX 3HAHWH B TPOIECCE BBHIMOJHEHHUS TPOCKTHBIX U Y4eOHO-
UCCIIE0BATEILCKUX padoT;

epaboTaTh B TpPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh pPadOTy TPYIIBI, PAIMOHAIBHO paCHpPEICNATh JIEATEeIHHOCTh B
HECTaHJAPTHBIX CUTYAllUAX, aJ[EKBATHO OIEHUBATH BKJIAJ KaXKIOTO U3 yYACTHUKOB
TPYIIIBI B pEIICHUE pacCMaTpUBAEMOM TIPOOIEMBI;

STIPOSIBIISITh MOTHBAIIMIO K Oynymieid mpodecCuOHATBHONW NEeATeTbHOCTH TI0
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODHIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTHyeckue
n/m NMPOrpaMmblI Bceero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pa3znen 1. HAYYHBIV METO/JI TIO3HAHUSI TPUPO/JIbBI
1.1 Hayunprit MeTo 4 HO3HAHUS ITPUPO LI 6 buommorexa HOK
' v A prpos https://m.eds00.ru/f16b68d7
Hroro mo pazueny 6
Pazaen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hlunamika 10 https://m.edsoo.ru/f16b68d7
. bu6mmoreka [JOK
23 Cratiika TBEpAOTO Tena ° 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 https://m.eds00.ru/fL6b68d7
Utoro no pazneny 35
Pazngen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKHHETHYECKON TEOPUHU 15 1 Bubmmorexa LIOK
' cHO OHCKYIPHORHHETHACCROM TE0p https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmonnHamuka. TennoBble MalIuHBI 20 1 https://m.edsoo.ru/fL6b68d7
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33 Arperartsble cocTosiHUs BelecTBa. da3oBbie 14 bubmuorexa [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bub6mmorexa [{OK
4.1 24
DUEKTPHHCCKOE NOJle https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 II i i 24
OCTOHHBII SICKIPITCCIIH TOK https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
4, T
3 OFH B PASIIAHPIX Cpeax 6 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHIECKHI MpAKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Peseparoe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIJMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KVIACC

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
bubmmoreka [IOK
1.1 M 14
ATHITHOE ToTe https://m.edso0.ru/39859ef1l
bu6moreka [IOK
1.2 C) 13 1
JICKTPOMArIHTHAR HEAy s https://m.edso0.ru/39859ef1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 10 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 https://m.eds00.ru/39859fL
53 MexaHW4ecKUe U JIEKTPOMarHuTHbHIC 10 1 bubnmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859ef1
bu6mmoreka [JOK
24 Onritka 25 L https://m.edsoo0.ru/39859ef1l
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octoet CTO https://m.edsoo.ru/39859ef1l
Wtoro mo pazneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

bu6mmoreka [{OK

4.1 K - i 1
OPHYCIYIAPHOBOMHOBOM AYATHEM > https://m.edso0.ru/39859efl
bu6mmoreka [{OK
4.2 )
HsHica aToMa > https://m.edso0.ru/39859ef1l
43 ®u3KKa aTOMHOTO SApa U IEMEHTAPHBIX 5 bubnuorexa [JOK
' JACTHII https://m.edso0.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 12 ﬁgg:?;;;t;iiorﬁm 98506f1
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUM MIPAKTUKYM
6.1 Ouznyeckuil NPakTUKyM 16 16 ]f?':tlgg:?/(:;.eelii(f:ﬁ 98506f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEIMETHOTO COAEP>KaHUS U OIbITa 15 bu6mmoreka [JOK
JESITEIbHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859¢ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 15
PezepBHOE Bpems 10 bubmmorexa IOK
https://m.edso0.ru/39859ef1l
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaTh HAa IPUMEPaAX PoJib U MECTO (PU3UKHU B (OPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh T'paHULIBI NPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJEJei:
MarepuaigbHas TOYKA, HWHEPIHAJIbHAs CHUCTEMa OTCuéra, aOCOJIIOTHO
TBEPAOE TENO, UACAIbHBIN T'a3; MOJEIN CTPOEHUS Ta30B, KUAKOCTEU W
TBEPABIX TEJ, TOYEUHBIA HIIEKTPUYECKUM 3apsii — TMpPHU PEIICHUH
(buznyueckux 3aaa4y

10.3

PacnioznaBate ¢usnyeckue sBieHUs (MpoIecChl) U OOBICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJIEKYISIPHO-KHHETHIECKOH TEOpHH
CTPOCHHS  BEMIECTBA W  DJJCKTPOJAWHAMHKH:  PaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBU)KEHUE, CBOOOAHOE MAJCHUE Tell,
JBYDKEHUE IO OKPYXHOCTH, MHEpLUs, B3auMojeiictBue ten; quddysus,
OpOYHOBCKOE ABIKEHHE, CTPOCHUE KHUAKOCTEN U TBEPBIX TEN, U3MEHEHHUE
00béMa Ten TpPU HarpeBaHWW (OXJIAXKICHWH), TEIJIOBOE pPaBHOBECHE,
UCIapeHue, KOHJAEHCAllMs, IUIABJICHUE, KPUCTAJUIM3ALUsA, KUIICHHUE,
BJIQKHOCTh BO3/yXa, IMOBBIILIEHUE JABJICHUS Ia3a IIPU €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXIYy IapaMeTpaMu COCTOSHUS Trasza B
U30IIpoLIeccax; IEKTPU3ALMs Tel, B3aUMOJICHCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHHMYSCKOE JABWKCHHUC, UCII0JIb3Ys (1)I/ISI/ILIGCKI/IG BCJIIMYHHBI:
KoopauHaTta, IyTb, HEPEMCIICHUEC, CKOPOCTH, YCKOPEHHUEC, Macca TCa,
CuJjia, UMITYJIbC TCJId, KUHCTHYCCKAsA SHCPTHsA, NNOTCHIHAJIIbHAA 3HEPIUs,
MECXaHHNYCCKasd pa60Ta, MCXaHHYCCKasd MOIIHOCTb, IIpU OIIMCAHHH
IIpaBUJIbHO TPAKTOBATb (1)H3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMbIX BCJIIMYUH, UX
0003HAYEHUS U CAWHHUIBI, HAXOOUTH (I)OpMYJ'ILI, CBA3BIBAIOIIUC NAaHHYHO
(1)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUMHAMU

10.5

OnuceIBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHMS,
UCTIOJB3Ys (PU3MUeCcKHe BEIMYUHBL: JaBJICHUE raza, TeMIlepaTrypa, CpeaHss
KMHETHYECKasi  JHEeprus  XaoTHYECKOTrO  JBWXKEHUS  MOJIEKYI,
CPEIHEKBaJpaTUUHAs CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIJIOTHI,
BHYTpPEHHSSI dHEprusi, padora raza, Kod(pPUIMEHT MONEe3HOTO NEHCTBUS
TEIUIOBOTO JIBUTATEIIS; IPU OTIMCAHUY MPABUIIHBHO TPAKTOBATh (PU3HUECKUN
CMBICTT HCTIOJIB3yEeMbIX BEJTMYMH, UX 0003HAYECHHS U €IUHUILIBI, HAXOJIUTh




(opMyInbl, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIHUYUHY C JPYTHMH
BEJINYMHAM

10.6

OnuceiBaTh  U3yYEHHBIE JJIEKTPUYECKHE CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLIECCHI), UCTIONIB3YS (PU3NUECKUE BETHYNHBIL:
JNEKTPUYECKUIN 3apsill, DJEKTPUYECKOE TI0JIe, HANPSKEHHOCTH II0JIA,
NOTEHIMAJ, PAa3HOCTh [OTEHLHAJIOB; IpPU ONMCAHUM IPABHIIBHO
TPAaKTOBATh (PU3UUECKUI CMBICI UCIIOIB3yEMBIX BEIMYHMH, UX 0003HAUYCHUS
¥ eIMHUIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO (PH3HUECKYIO
BEJIMYMHY C APYTUMU BEIMYUHAMU

10.7

aHAIM3UPOBATh  (PU3MYECKHE TPOLECCHl U SBJICHMS, HCIOIb3YA
(u3nueckre 3aKOHbI U IPUHLUIIBI: 3aKOH BCEMUPHOTO TsArotenus, |, 11 u
Il 3axonb! Hp0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPruu, 3aKOH
COXPAaHEHHUS HMIyJbCa, MPUHIMI CYNEPHO3ULUU CWJI, [PUHIUI
paBHOMpaBUsl  MHEPUUAIBbHBIX  CHCTEM  OTCY€Ta;  MOJEKYJISpHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeIHell KHMHETHMYeCKON SHEpPruu TeIJIOBOrO JBMKEHUS MOJIEKYNT C
abCOIOTHOM TeMIlepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHHs EKTPUUECKOTo 3apsaa, 3akoH KynoHa; mpu 3ToM pa3nuyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAKEHHE U
yCIIOBHS (TPaHUIIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHLMIBI JEHCTBUS MalluH, NOpPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuyarb yCJIOBUS UX 0€30MacHOro
WCIOJIb30BAaHHUS B MOBCEIHEBHOM JKU3HU

10.9

BEINONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3MUYECKHUX SIBICHUH U
IPOIIECCOB C HCIIOJIL30BAaHHEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUIl; MpHU
atoM (opmyaupoBaTh TmpobieMy (3agady) W THUIOTE3y Y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUs,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIJ.[CCTBJ'ISITB IIPpsAMBIE U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYHH,
IIpu 3TOM BLI6I/IpaTB ONTUMAJIBHEIN CIIOCOO HU3MCPCHUA W HCIIOJIb30BATH
HN3BCCTHBIC MCTOJbI OLICHKHA HOFpCH.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnenoBath 3aBUCUMOCTH MCKIY q)HSquCKI/IMI/I BCINMYMHAMH C
HCIIOJIb30OBAHUEM  IIPAMBIX I/I3MepeHI/II71; Ipu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuiia 6€30MaCHOTO TPY/Aa IPU MPOBEIEHUH UCCIIEI0BAHUII
B paMKax y4eOHOro »JKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKON U
HPOEKTHOM JIEATEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBbHBIX YCTPONCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pematr pacuéTHble 3aauu ¢ SBHO 3aJlaHHOW (U3WYECKOW MOJENbIO,
WCTOJB3YS (PU3UUECKHe 3aKOHBI U PUHITUITBL; HA OCHOBE aHAIHN3a YCIOBUS




3a/1a4u¥ BEIOUPATh (PU3UIECKYIO MOJIENb, BBIIEISITH (PU3MUECKUE BETUIHMHBI
u GopMynbl, HEOOXOAUMBIE i €€ pPElICHHs, MPOBOJUTH PacCUETHl U
OIICHUBATh PEATLHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3UIECKON BETUIHUHBI

10.14

Pemrats KAa4eCTBECHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKU
HEIIPOTHBOPEYMBYIO ILIENOYKY PACCYXJICHUN C ONOPOM Ha H3y4CHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  pelieHUH  yuyeOHBIX  33Jad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJOTHH Il TIOMCKAa, CTPYKTYPHPOBAHW,
UHTEpPIPETAllUY U TPEACTaBICHUS Y4eOHONW M HAy4YHO-IIOMYJISIPHOMN
nHpopmMaluy, MOIYYEHHOW M3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKHU
aHAIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoiuTe mHpHMEpHl BKJIala POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE ITPOLIECCOB OKPYKAIOIIETO MHUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBath TeopeTHuecKkre 3HaHUS M0 (PU3UKE B OBCETHEBHOM HKU3HU
g oOecniedeHus Oe€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOUCTBAMH, JUISI COXPAHEHHSI 370POBbS U COOTIOICHUS
HOPM 3KOJIOTMYECKOT'0 MIOBECHUS B OKPYKAIOLIEH cpenie

10.18

PaGorate B rpymme c BBINOJTHEHHEM PA3IUYHBIX COLHUAIBHBIX POJIEH,
TUTAHUPOBAaTh paboTy TPYIIIEI, PAIMOHATIBHO PACTIPENCIATh 00I3aHHOCTH
W TUIAaHUPOBATH NIESITEIHHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJCKBATHO
OIICHWUBATh BKJIAJ KaXIOTO W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi

111

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOU HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
U TEXHOJOTHH, B MPAKTUYECKOW NEATEIBHOCTH JIIOJIEH, LEI0CTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH rpaHullbl MMPUMCEHCHUA H3YUYCHHBIX (I)I/ISI/ILIeCKI/IX MOJICIICH:
TOYEYHBIN SHGKTpI/ILIeCKI/Iﬁ 3apsan, sAepHad MOJCIIb aTOMa, HYKJIIOHHAasA
MOJCJIb aTOMHOT'O Apa IMPpU pCHICHUN (1)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MPOIECCH) U OOBSICHIATH UX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOW (DU3UKH: DIIEKTpUYECKas
IPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aWMOJICKCTBUE MArHUTOB, DJJIEKTPOMArHUTHAs WHAYKIHS,
JIECTBUE MAarHUTHOTO MOJIsI HA TIPOBOJHUK C TOKOM U JIBWXKYILIUKCS 3aps/,
3IEKTPOMarHUTHbHIE KoJeOaHus u BOJIHBI, MNPSIMOJIMHEITHOE




pacnpoCTpaHeHHE CBETa, OTPaKEHHE, MpPEIOMJICHUE, WHTEeP(PEpEHIHs,
nrQpakus 1 NOJISpU3aLus CBETa, TUCIEPCHs CBeTa, (DOTOIIEKTPUIECCKUN
ad ekt (poTodddexT), CBETOBOE TaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIGKTpa  aToMa  BOJIOPOJAA, €CTECTBEHHAass M  HMCKYCCTBEHHas
PaAnOaKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOIiCTBa BCUICCTBA (BHGKTPI/I‘I€CKI/I€, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh pa3IMYHBIX Cpea) U
JJIEKTPOMArHUTHBIE sIBJICHHUS (IIPOIECCHI), HUCMOJB3YSd (pusmueckue
BEJIMYMHBL:  JJICKTPUYECKUH  3apsl, CWiIa TOKa, DJIEKTPUYECKOE
HaTpsDKEHHUE, DIIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh TOTEHIIMAJIOB,
OJIC, pabota TOKa, MHIYKIMS MarHUTHOTO TOJs, CHiia Amriepa, cuia
HopeHua, HHAYKTUBHOCTL KaTYIOKH, OHCPTUA OJICKTPUYCCKOroO H
MarHUTHOTO TMOJIEH, MEepPHOJ M YacToTa KojebaHui B KojeOaTelIbHOM
KOHTYpe, 3aps] © CWia TOKa B TMpoIecce TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KOJI€OaHUN, (OKYCHOE pacCTOSHUE M ONTHYecKas
CuJia JIMH3bI, IMIPH OMMMCAHWU MPABUJIIBHO TPAKTOBATb (1)I/ISI/IV-I€CKI/II\/’I CMBICJI
HCIIOJIB3YEMBIX BCIWYHUH, HUX o0Oo3HaueHus u CAMHUIBI; YKa3bIBaThb
(hopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DPU3MYECKYIO BEIMYMHY C JIPYTHMMH
BCIIMUYMHaAMU

115

OnuceiBaTh M3y4eHHbIE KBAHTOBBIE SIBJCHHS U IPOLIECCHI, HCIIONb3Ys
(u3nuecKkue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETa, DJHEPIUsd U UMIYIbC (OTOHA, TEPUOJ
MOJIypacnaja, SHEeprus CBsI3U aTOMHBIX sJep; NMPU OMHUCAHUU MPABHIIBHO
TPaKTOBATh (GPUINYECKUI CMBICI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS
U eMHUIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMU, BBIYUCIATH 3HAUYECHUE (PUINYECKOU
BEJIMYMHBI

11.6

Ananu3upoBath (U3MYECKUE TPOLECChl M SIBICHUSA, UCIOJIb3YA
¢uznueckue  3aKOHBI M NOPUHOUOBL  3akoH  OMa,  3aKOHBI
MOCJIEZIOBATEIBHOIO U MapajlIeIbHOTO COEAUHEHHS MPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW HMHAYKIUH, 3aKOH
OPSIMOJIMHEIHOTO PACHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHe DiHIITeiHAa s poTodddexTa,
3aKOH COXpaHEHUs DSHEPruu, 3aKOH COXpaHEHHS HUMIYIbCa, 3aKOH
COXPAaHEHHUS DJCKTPUUECKOTO 3apsna, 3aKOH COXPAaHEHHS MacCOBOTO
yucia, MocTynarsl bopa, 3akOH paJnoakTUBHOIO pacnaja; Mpu 3TOM
pa3nuyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe
BBIP2KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpa MHAYKIOHUHW MArdiuTHOTO  ITOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CrtpouTh U OMHCHIBATh M300paKEeHUE, CO3[aBAEMOE TUIOCKUM 3EpKaJioM,
TOHKOMW JTUH30U




11.9

BremonaaTs OKCIICPUMCHTBI 110 HCCJICIOBAHUTIO CI)I/ISI/I‘-IGCKI/IX SIBJICHUHA H
MIPOLIECCOB € HCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUU; IIpU
9ToM (opMynupoBate npobieMy (3agady) M THUNOTE3y y4eOHOTro
9KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 IPEI0KEHHOTO 000pYyI0BaHMUS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcCymecTBIATh MPSIMBIE U KOCBEHHBIE M3MEPEHUsT (DU3NIECKUX BEIHYNH;
IIpY 3TOM BBIOMpATh ONTHUMAJIBHBIN CHOCO0 M3MEPEHHUsT M HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCMMOCTH (DPU3UYECKUX BEIUYHH C HCIOJIH30BAHUEM
MIPSIMBIX U3MEPEHHUI; IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHUKCHPOBATH
pe3ynbTaThl TMOMYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B BHUJIE
Tabnuil ¥ rpadMKOB, JIEaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CoOmronats paBuiia 6€30MacHOro TPy/ia MPH MPOBEICHUN UCCIIEIOBAHUN
B paMKax yd4eOHOTO OKCIIEpUMEHTa, Y4eOHO-HCCIIeNOBATEIbCKON W
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX YCTpOﬁCTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHpie 3amaunM ¢ SIBHO 3aJaHHOW (DU3UYECKON MOJIENbBIO,
HCTIONB3Ys (PU3UUECKUe 3aKOHBI M IPUHITUTIBI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4u BEIOUpATh GU3HUECKYIO MOJIEINb, BBIACTATH (PU3UUYECKUE BETMUUHBI
u GopMynbl, HEOOXOAUMBbIE sl €€ pElIeHHs, TPOBOIUTh PACUETHI U
OIIEHUBATH PEATHHOCTh MOJTYYECHHOTO 3HAUYCHUS (PU3UUECKON BETUUNHBI

11.14

Pemars KayeCTBEHHbIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXKICHHH C OMOpOW Ha H3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SABIICHUS

11.15

Hcnonb3oBarh  mpu  pemieHUH — yuyeOHBIX  3a3Jad  COBpPEMEHHbIE
UH(GOPMALMOHHBIE  TEXHOJIOTUM U1 [OWCKAa, CTPYKTYPHUPOBaHUS,
UHTEpIIpETallul U TPEACTaBICHUS Y4eOHONH M HAy4YHO-NOMYJISIPHOMN
uH(pOpMallMY, TOJYYEHHONW W3 pPa3IMYHBIX HCTOYHHKOB; KPUTHYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIMIIbLI IEeNUCTBUS MallluH, HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB; pa3jindath YCJIOBUSA HX 0e30MacHOro MCHOJIL30BAaHHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTE mTpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOekKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS IO (PU3UKE B TOBCETHEBHOM KU3HU
s obecriedeHUst 0€30MacHOCTH Mpu oOpalleHuu ¢ npubopamMu U
TEXHUYECKUMH YCTPONUCTBAMM, Ul COXPaHEHHs 30POBbs U COOIIOIEHUS
HOPM DKOJIOTHUECKOTO IOBEJAEHUS B OKPYXaIOUIEH cpere

11.19

PaboTtath B Tpynme C BBIIOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh paboTy IPYIIIbl, PALMOHATIBHO PACpeeNsTh 00I3aHHOCTH
U TJIAaHUPOBATH JESTEIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, a/JE€KBATHO




OLCHUBATL BKJIaJ KaXJIOTO0 H3 YYAaCTHHUKOB TI'PYHIIbI
paccMmatpuBaeMoi pooOIeMbl

B peElICHHE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeia

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA U

METO/Jbl HAYUHOI'O I[TO3HAHUA

1.1

®usuka — Hayka o npupoze. Haydnsle meTonbl
MTO3HAHMS OKPYKaroIEro MHpa. Pounb
JKCIIEPUMEHTA U TEOPUM B IPOILECCE IMO3HAHUS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3udecKkux  SIBJICHUH |
npoueccoB. Hayunsle runotessl. ®dusnueckue
3aKOHBl M TEOpPUM. ['paHMIIBI NPUMEHHUMOCTH
¢uznyeckux 3akoHOB. [IpHHIMII COOTBETCTBHSL.
Ponp uw wmecro Qusuku B popMHUpOBaHUU
COBPEMEHHOM HaydyHOM KapTHHBI MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHUKA

KNMHEMATHKA

211

Mexagnueckoe  aBwkenne. OTHOCHUTEIBLHOCTH
MexaHnyeckoro naBmkennsa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, ckopocTh (CpeaHsisi CKOpPOCTb,
MT'HOBEHHas CKOPOCTbD) u YCKOpEHHE
MaTepUaIbHOM TOYKM, HMX TMPOEKIUHU HAa OCU
cuctembl koopauHat. CliokeHHe MepeMelIeHn 1
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE
IpsIMOJIMHEITHOE JIBUOKEHHUE. I'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS,
OyTH W TEepeMeIleHUs MaTepUalIbHONM TOYKH OT
BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
MaJcHUs

2.15

Kpuponmnueiinoe JIBHOKEHUE. PaBHoMepHOE
JBUKEHUE MATEPUAIBHON TOYKU IO OKPYKHOCTH.
YrnoBas CKOPOCTh, TUHEWHAs CKOpOCTh. [lepron u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHaps 0B, HCIITHBIC 1 PEMCHHBIC IICPCAaYn




2.1.7

[Ipaktuueckune paboTel. M3MepeHre MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOUIEHUS MEXIY
NyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE IIPOMEKYTKA BPEMEHHU
MIPU PABHOYCKOPEHHOM JIBOKEHHWH C HaYaJlbHOM
CKOpPOCTBIO, paBHOW Hymw0. M3ydeHWe ABHKEHUS
mIapuKa B BSI3KOM KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

221

[Ipuannn otHocuTensHOCcTH [amwites. Ilepsbrit
3akoH HprotoHa. HepumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiuu cui

2.2.3

Bropoii 3akon HeroToHa U151 MaTEpUAIIBHONW TOYKH
B uHepuanbHoil cucreme otcuéra (M1CO). Tpernit
3akoH HploTOHA /1711 MaTepuabHbBIX TOUEK

224

3akOH BCEMHUPHOro TAroteHus. Cuia TAXKECTH.
ITepBas kocMuueckasi ckopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIbXKEHUS M cuiia TpeHus nokos. Koaddumment
Tpenust. Cuiia CONPOTUBIICHUS TP IBKEHUH TeJa
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarensHOE W BpallaTeIbHOE JIBHKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cHIBI OTHOCHUTEIIBHO OCH BpAILEHUS.
[Tneuo cunbl. YciioBus paBHOBECHS TBEPIOTO TeNa
B CO

2.2.9

Texandeckue YCTpOﬁCTBaI IO JIIMITHHUKH,
JABVXCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[Ipaktnueckue pabotel. M3yueHue ABMKEHHSA
Opycka Mo HaKJIOHHOM TUIOCKOCTH TMOJ JIeHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCIMOCTH CHUIT
VIPYTrOCTH, BO3HHUKAIOMIMX B JIehOopMUPYEMOit
NpYXHUHE U PEe3UHOBOM 00paslie, OT BEIUYUHBI UX
nepopmaruu. MccnenoBanme ycinoBHil paBHOBECHS
TBEPJOTO TeNA, UMEIOIIET0 OCh BPAILIEHUS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI u
N3MCHCHUC UMITYJIbCA TCIIa




3akoH coxpaHeHus umiyibsca B UCO. PeaktuBHoe

2.3.2
JIBYDKEHUE
2.3.3 PaboTa cuibl
2.3.4 MOIIHOCTb CUJIBI
235 Kunerndeckass oSHepruss MaTepUaJIbHOM TOYKH.
o Teopema 0 KHHETHYECKOM SHEPIHU
[ToreHnnaneHas 3ueprus. [loTeHnnanbHas S3HEprus
236 yIpyro nedopmMupoBaHHOK HPYKUHBI.
o [MoreHnmansHast SHEPTHUS Tena BOJIU3H
MOBEPXHOCTU 3eMITH
[MoTennmansHbIe M HETIOTEHIIATBHBIE CHITBI. CBS3b
937 paboThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
o MEXaHMYEeCKOW DHEPrHMU CHCTEMBI Tel. 3aKoH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 Ynupyrue v Heylpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpPOMCTBA: JBHKEHUE PAKET,
o BOJIOMET, KOTIED, MPY>KUHHBIH MTHCTOJIET
[Ipaktnueckue  pabotel.  M3yueHume  cBs3u
5310 CKOpOCTE€H  Tel  MNpU  HEYNpyrom  ynape.

HccnenoBanue cBA3M pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPruu Tela

MOJIEKYJISIPHAS ©U3NKA 1 TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHBIC TIOJIOXKCHUS MOJIEKYJISIPHO-
KAHETHYECKOW TEOpHH. BpOyHOBCKOE IBIIKEHHE.
Hudbdyzus. Xapakrtep JIBKCHUS u
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA

3.1.2

Mopenu cTpoeHUsI Ta30B, KUIAKOCTEH U TBEPABIX
Tel U OOBIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIIEN

3.1.3

Macca  MoOIeKyIL. KomnnuectBo BEILECTBA.
[Tocrosinaas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€
usmepenue. [llkana remneparyp Llenbcus

3.15

Mogenes uaeadbHOTO rasa. OcHoBHOE YpaBHCHUC
MOHCKYHﬂpHO'KHHeTquCKOﬁ TCOpHUU HUACAIBHOTO
rasa

3.1.6

AbGcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM DHEPrMM TEIUIOBOTO JBMXKCHUSA
yactul ra3a. [llkana remnepatyp Kenbuna




3.1.7

VpaBuenue Knaneiipona — MenneneeBa. 3akoH
HansroHa

3.1.8

I'a3oBBIe 3aKk0oHBI. M30mpoLIecChl B HICATIBHOM Ta3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
n30xopa, nzobapa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  Macchl
BO3/lyXa B KIAacCHOM KoMHare. lccienoBanue
3aBUCHUMOCTU MCXKIY MHapaMeTpaMu COCTOAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKNU

3.21

TepmonnHamuueckass  cucrema.  BHyTpeHHss
SHEPrusl TEPMOJIMHAMUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo TemnoTsl u  pabota. BHyTpeHHss
SHEPrus 0JHOATOMHOIO HUJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOTIPOBOTHOCTb,
KOHBEKIIMsI, W3JIydeHue. TeruoéMKoCcTh —Tena.
VnenpHasgs TEIIOEMKOCTL  BellecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBbiii 3akOH TepMoauHAMUKHU. [IpuMeHeHue
MEPBOTro 3aKOHA TEPMOJIUHAMUKHU K U30IPOIIECCAM.
['paduueckas maTEpIpeTanus paboTH ra3a

3.2.5

TemmoBble  MamuHbl.  [IpuHIUIBL  AeCTBUS
TeIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPTUHM B
TeIJIOBbIX MamwuHaX. KoadduiueHnt monesnoro
nevicteus (manee — KITJI) TerutoBoit Mmamuuasbl. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeobpaTtumMocTh
IpoleccoB B mpupoje. TemnoBble ABUTATENH.
DKonorudeckue npoOiaemMbpl TEIIOIHEPTe€TUKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ ABUT'ATCJIb BHYTPCHHET O
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktuyeckue pabotel. M3mepenue ynenbHOU
TEMJI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u koHJeHcauus. Vcnapenue u
KUTNIEHWEe. YenbHas TeIuloTa MapooOpa3oBaHUsL.
3aBUCHUMOCTh TEMIIEPATYPbI KUMEHUS OT JAaBJICHUS

3.3.2

AGcomoTHasT ¥ OTHOCHUTENbHAsh  BJIAXHOCTb
BOo3ayxa. HacelmeHHbIi nap




3.3.3

Teépnoe temo. Kpucrammmueckune u amopdHbIe
Tena. AHU30TPOIHS CBOMCTB KpUcCTaLioB. Kuakue
Kkpucrtawuibl. COBpeMEHHbIE MaTEPUAIIbI

3.34

[LnaBnenue u kpuctaiuM3auus. Y AejibHas TEMIOTA
iassienus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

Texannueckue YCTpOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJTyYEHHUS
COBPEMEHHBIX MaTepuajioB, B TOM  YHUCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue pabGoTel. M3MepeHue BIaKHOCTH
BO31yXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

411

DNeKTpu3anusa Tell. OJeKTpudyeckuil 3apsan. JlBa
BHU/1a DJIEKTPUYECKUX 3apsiI0B

41.2

[IpoBOAHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. HanpspoxkéanocTts
anekTpudeckoro nois. [IpuHnun cynepno3unuu.
JIuHauyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUUECKOTO OJISL.
IMorennuain. PasHoCTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSAHHOM
OJICKTPUYECKOM I1oJIe. I[I/IBJICKTpI/I‘ICCKaH
IIPOHUIIACMOCThb

4.1.8

OnekTpoéMkocTh. KoHeHcaTop. D1eKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCAaTOPa

4.1.9

Texuuyeckue yCTpOIiCTBa: JIEKTPOCKOIL,
NIEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alllMTa,
3a3eMJICHHE  3JIEKTpONpHOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

IMOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX




42.1

YcnoBusa CYyILIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Ttoka. Hcrounmku Ttoka. Cuna
ToKa. IIoCTOAHHBINA TOK

4.2.2

Hanpspkenne. 3akon OMma ais ydacTka Lienu

4.2.3

DNEeKTpUUECKOe  CONPOTHBIIEHUE.  YJAEIbHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCHGILOB&TGHBHOC, nmapajjieJibHOC, CMCIIaHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGorta snexrpudeckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOLHOCTH JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — DAC) wm
BHYTPEHHEE COMNPOTHBJICHHE HWCTOYHHKA TOKa.
3akoH Oma  uia  TOJNHOH  (3aMKHYTOIN)
3JIEKTpUYECKOH 1enu. KopoTkoe 3aMbIkaHne

4.2.8

OJIEKTpOHHAsA MPOBOAMMOCTD TBEPIBIX METAIJIOB.
3aBUCHMOCTh  CONPOTHUBIICHHS  METAUIOB  OT
TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

DJIeKTpUYeCcKuii TOK B BakyyMe. (CBoiicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBomauku. CoOOCTBEHHass W TMPUMECHAS
MPOBOJUMOCTh TOJYIPOBOJIHUKOB. CBOiCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAUs. DICKTPOIHU3

4.2.12

DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA 1
HECAMOCTOSITEIbHBIA pa3psf. PazmuyHbIe THITBI
caMoCTOsITeNbHOTO pazpsna. Momnuus. [lnazma

4.2.13

TexHudeckue ycTpoiicTBa: aMrnepMmeTp, BOJILTMETD,
peocrar, UCTOYHHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoopHI,
JNIEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(GoTOpe3nuCTOpsl,  MOJYNPOBOAHUKOBBIA MO,
rajbBaHHKa

4.2.14

[Ipaktuyeckue paboTsl. M3yueHue CMeIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wuCTOYHMKA TOKa U €TI0
BHYTpPEHHEro  compotuBieHus.  HaOmonenue
JJIEKTPOJIN3a




11 KVIACC

Kon Koa mposepsiemoro
IIpoBepsiemble 31eMEHTHI COAEPKAHUS
pasnena 3JIeMEeHTA
4 OJIEKTPOAMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAS MHA YKL A
431 IlocTosguusie MAarHHTHBL. BszaumoeiictBue
e IMOCTOSIHHBIX MardHuTOB
MaruauTHO€e noJie. BeKTop MarHUTHOM MHAYKIIUH.
432 [IpyHnmMn cynepno3unmu. JIMHUM MarHUTHOM
o MHAyKIUU. KapTrHa TuHNNA MarHUTHOM MHAYKIIAH
IIOJIS IOCTOSIHHBIX MAarHUTOB
MarauTHO€E 1oJie MPOBOJIHMKA ¢ TOKOM. KapTruHa
JUHUW TOJIA JUIMHHOTO TPSMOTO TPOBOJHUKA W
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KaTyIIKU C
tokoM. OmeiT  Opcrena.  B3aumopneiicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amrepa, €€ MO1yJib U HalpaBJICHUE
Cuna JlopeHna, €€ MoOAydb MW HampaBJCHUE.
4.3.5 JIB>KeHHE 3apsHKEHHON YacTHUIBI B OJHOPOJIHOM
MarHuTHoM mnoJjie. Pabota cunel Jlopenma
4.3.6 SIBneHne ANeKTPOMarHUTHON UHYKITHH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
438 OJIC wuHAYKIMU. 3aKOH  AJIEKTPOMArHUTHOU
e unaykuuu Gapanes
Buxpesoe snekrpudeckoe nose. 3/1C nnaykuuu B
4.3.9 MPOBOJIHUKE, JBWIKYIIEMCS IOCTYIMAaTeIbHO B
OJHOPOJIHOM MarHUTHOM TIOJIe
4.3.10 [IpaBuiio Jlenma
4311 NunykrtuBHOCTh. SBNeHune camomuaykiuu. 2J(C
e CaMOMHIYKIMU
4.3.12 DHeprusi MarHuTHOTO TOJISI KaTyIIKA C TOKOM
4.3.13 DIIEKTPOMAarHuTHOE 10JIe
TexHuueckue ycTpoicTBa: MOCTOSTHHBIE MarHUTHI,
4314 3JEKTPOMArHUTHI, 3JEKTPOJIBUTaTENb,
o YCKOPUTEIH 3JI€MEHTapHBIX YaCTHII,
UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboThl. M3ydeHHe MarHUTHOTO
4.3.15 MoJIsl KaTylKu ¢ TokoM. MccnegoBanue neicTBUs

MNOCTOAHHOIO MarouTa Ha paMKy C TOKOM.




WccnenoBanue  sABJIEHUS — 3JIEKTPOMAarHUTHOM
WUHAYKLIUN

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuas cucrema. CBOOOIHBIE KOIEOaHNS.
lapmonmndeckne konebanus. Ilepuon, dacrora,
amIuATyia u ¢dasa KojaeOaHui

5.1.2

[IpyxuHHBIN MAasITHUK. Maremarnueckuii
MasTHHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen OuHAMHYECKOE  OMHCAHUE
KOJIe0ATEeIbHOTO JIBIXKECHUS

5.1.4

[IpeBpamienue »HEPruM MNpU TaPMOHUYECKHX
koneOaHusix. CBs3p aMIUTUTYABl  KoOJI€OaHH
MCXOJTHOW BEJTMYHMHBI C aMIUTUTYAaMH KOJeOaHUi
€€ CKOPOCTH U YCKOPEHUSA

5.1.5

Konebarenbublit KOHTYD. CBoOoiHBIE
JJIEKTPOMAarHuTHBIE KOJEOaHWs B HICATHHOM
KOJICOATEIhHOM ~ KOHTYpe. AHAQJIOTHS MEXIy
MEXaHHYECKUMH " AIIEKTPOMATrHUTHBIMH
konebanusmu. ®@opmyna TomcoHa

5.1.6

3aKOH COXpaHCHHS OSHEPrUH B  HWJICATHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BreiHyxaeHHbIE ~— MeXaHW4eckue — KosieOaHusl.
Pe3onanc. Pe3onancHasi kpuBasi. BbIHyXJeHHbIC
ANIEKTPOMArHUTHbIE KOJICOAHHUS.

5.1.8

[lepemenHbII TOK. CunycouaibHbIN
MEPEMEHHBIHN TOK.

5.1.9

MomtHocTh IEPEMCHHOI'0 TOKaA. AMHJ’II/ITYI[HOG u
I(eﬁCTBYIOIHee 3HAYCHHEC CUJIbI TOKA U HAIIPAKCHHA

5.1.10

Tpanchopmarop. IIpousBoncTBo, mnepemaya u
noTpedieHue ANEKTPUYECKOM SHEPIHH.
DKOJIOTUYECKHE PHUCKU TpPU  IPOU3BOJICTBE
JNEKTPUUIECKOU SHEPTHM. Kynbrypa
MCII0JIb30BaHUS MIEKTPOIHEPTUH B MIOBCETHEBHOM
KUZHU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpad,
JJIEKTPUYECKUH 3BOHOK, JINHUU DJIEKTpoIeperad

5.1.12

[IpakTrueckue paboTHhI. HccnenoBanue
3aBHCHMOCTH MEPUOJIa MANbIX KojieOaHui rpysa
Ha HUTM OT JUIMHBI HUTH W MAacchl TIpy3a.




HccnenoBanue NEepeMEHHOTO TOKa B ILIENH U3
HOCJIEZIOBATEIbHO COCTMHEHHBIX KOHJCHCATODA,
KaTYIIKH B PE3UCTOPa

5.2

MEXAHUYECKHUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanudeckue BOJIHBI, YCIIOBHSI
pacIpoOCTpaHEHHUSL. ITepuon. Ckopoctb
pacrpocTpaHeHus U AJIMHA BOJTHBL [loniepeunbie u
MIPOJIOIHHBIE BOJIHBI

5.2.2

#Hi#HPar###  Wuatepdepentmss W qudpaxmus
MEXaHUYECKUX BOJH

5.2.3

3Byk. CxopocThb 3ByKa. [’ poMkocTh 3Byka. BeicoTa
toHa. TemOp 3Byka

524

ONEeKTPOMarHUTHBIE BOJIHBL. Y CIOBHS U3Iy4EHUS
JJIEKTPOMArHUTHBIX BOJIH. B3aumHas opuenTanus
BeKTOpoB E, B 1 v B anekTpoMarHuTHOM BOJIHE B

BAKyyMe

5.25

CBONCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE,
MpeIoMIIEHHUE, MOJIsIpU3aIus, nudpakims,
unTepdeperiusa. CKOPOCTb AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana »MeKTPOMAarHUTHBIX BOJH. [IpuMeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIATIBI  paagMOCBSI3W W TEJICBUIACHUS.
Pamnonokamus. DIEKTPOMAarHUTHOE 3arpsi3HEHUE

OKpY>KaroIen cpeibl

5.2.8

Texanueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPAa3BYKOBas JIUArHOCTHKA B
TeXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tesnedon, CBY-meus

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOe pacnpocTpaHeHHE CBeTa B
oJHOpoAHOM cpene. Jlyu cBeTa

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETa.
[TocTpoenue n3o0pakeHU B MIOCKOM 3epKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IIpEJIOMJIICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMIICHU A

5.3.4

ITonnoe BHYTPCHHCC OTpPAKCHUC. HpeI[eJIBHBIﬁ
YroJi HOJIHOT'O BHYTPECHHETO OTPAKCHUS

5.3.5

I[I/ICHCpCI/ISI cBeTa. CIIOXKHEBII cocTaB 0€IoTo CBETA.

IIBer




5.3.6

Cobuparomue ¥ paccenBarolIUe JUH3bL. TOHKas
nuH3a. DOKyCHOE PacCTOSIHUE U ONTHYECKas cuia
TOHKOW JnuH3bL. llocTpoenne wu300pakeHUil B
cOOMpAarONINX U paccenBarounx JuH3ax. Popmyna
TOHKO JIMH3EI. Y BEIIMUEHHE, TaBacMO€ JTMH30M

5.3.7

[Ipenensl  IPUMEHMMOCTH  I'E€OMETPUYECKOU
ONTUKH

5.3.8

WuTepdepennms ceeta. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOJIOICHUS MaKCHUMYMOB u
MUHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTUHE OT
JBYX CUH(a3HbIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus ceera. JudpakuuonHas pemérka.
VYcnoBue HaOIOIEHUS TJIABHBIX MAaKCUMYMOB ITPU
NaJeHUH  MOHOXPOMAaTMYeCKOr0  CBeTa  Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

Texnnueckue YCTpOWCTBA:! OYKH, nyna,
(doroanmnapar, MIPOEKIIMOHHBIN anmapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHAsl OIITHKAa,
T(ppakUOHHAs PEIIETKA, MOJISIPOU

5.3.12

[Ipaktnueckue paboTel. M3Mepenue mokazaTes
MPEIOMIICHUS. HUccnenosanue CBOMCTB
n3o0pakeHuit B muH3ax. HaGmroaenue aucnepceun
cBeTa

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuns! IPUMEHUMOCTH KJIACCHUYECKOM
MexaHukd. [locTynarel TeOpUM OTHOCUTENILHOCTH:
WHBApHUAHTHOCTb MOJYJSL CKOPOCTH CBETa B
BaKyyMe, MPUHIUAI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BPCMCHHU U COKpAIOICHUC TJINHDBI

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBsi3b  Macchl C DSHEPrue€d M HMILYJIbCOM
CBOOOJIHOM YaCTHIIbI. DHEPTHUs MOKOS CBOOOHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®oronbl. Popmyna Ilnanka cBsA3M DHEpPruu
¢oToHa C €ro 4YacTOoTOW. DHeprus M UMIYIbC
dotoHa




7.1.2

OtkpeiTie W  ucciuenoBanue  Gorodrddexra.
Omnpitel A.I'. CtoneroBa. 3akoHsl GpoTodddexra

7.1.3

VYpaBuenue OiHmTeiiHa It poTodddexTa.
«KpacHas rpanuna» poroaddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

Texauueckue yCTpOHCTBA: (boTo37IeMEHT,
doToaTuuK, CoTHEUHAsT OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogens atoma Tomcona. OnbiTel Pezepdhopaa mo
UCCIIEIOBAaHUIO CTpOeHHs aToMa. [lmaHerapHas
MOJIENIb aToMa

7.2.2

[Toctynater bopa. M3nyuenue u mnorsonieHue
(GOTOHOB MpH NEpexXoJie aToMa ¢ OJAHOTO YPOBHSA
SHepruu Ha Jpyrod. Buael cnektpoB. Crnektp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BonHoBeie cBoiicTBa wactuu. Bonnsl ae bpoiis.
Kopnyckynsipao-BonHoBo# ayanusm. dudpaxius
3JIEKTPOHOB Ha KpUCTAJIaX

71.2.4

CrnoHTaHHOE€ W BBIHYXJCHHOE  HU3Iy4YCHHE.
YCeTpoicTBO M MPUHIIUTI paOOTHI Jiazepa

7.2.5

TexHuueckne ycTporcTBa: CIIEKTPAIbHBIN aHAIN3
(cieKkTpocKoM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JMHEWYATOro CIIEKTpPa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOIIOAEHUS u pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTKphITHE PaMOAKTUBHOCTH. ONBITHI
Pesepdopna o OTIPE/ICTICHUIO cocTaBa
panuoakTuBHOTrO m3nydeHusi. CpoiicTBa anbda-,
Oera-, raMmma-Hu3Iy4eHusl. Bausnue
PaAMOAKTUBHOCTH Ha )KUBBIC OPraHU3MBbI

7.3.3

OtkpeiTHe npoTOHa M HeWTpoHa. HyknoHHas
mozenb sanapa I'eiizenOepra — MBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3orornst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIE U MO3UTPOHHBIN
Oera-pacmaf. INamma-usnyuenue. 3aKoH
pPaIMOaKTUBHOTO pacraja

7.3.5

DHeprus CBsI3U HYKJIOHOB B sipe. SIiepHbIC CUITBI.
JedexT maccrl siapa




7.3.6

SnepHble peakuuu. [lenenue u CUHTE3 sSAep

7.3.7

Snepublii  peakTtop. TepMOSACpHBIA  CHUHTE3.
[Ipo6nemMbl U IEPCTIEKTUBHI SACPHOIN YHEPTETHKH.
DKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPrETUKU

7.3.8

OnemeHTapHble yacTULbl. OTKpPHITHE MO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHuyeckue yCTpOMCTBA: JO3UMETP, Kamepa
Buinbcona, siepHblil peaktop, aToMHas bom0a

7.3.10

[IpakTnueckue pabGothl. MccrnenoBaHue TpekoB
yacTull (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro nHeba. CosBe3nusi, sipkue 3BE3JIHI,
IIJIaHETHhI, UX BUIUMOC IBUKCHHUC

8.2

Conneunas cucrema. [lmaHeTsl 3eMHOW T'pyNIIBIL.
[1aHeThI-TUranThl U UX CHYTHUKH, KapJIMKOBBHIE
mwiadeTbl. Manble Tesra CoOJTHEUHOU CUCTEMEI

8.3

Comnne, dotochepa u armochepa. ComHeunast
AKTUBHOCTH

8.4

Nctounnk sHeprum CoJiHIa U 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHUKH: Macca,
CBETUMOCTb, paauyc, TeMIleparypa, ux
B3aUMOCBs3b. Jlnarpamma «CHEeKTpaJIbHBIN Kjacc
— CBETHUMOCTE)). 3BE3 LI TJIaBHOU
MOCIIEJIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUIS 3BE3] [JIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

Buyrpennee crpoenue 3BE3a. CoBpeMeHHBbIC
MIPE/ACTABJICHUS O MPOUCXOXKICHUU W DBOJIIOIMH
CounHna ¥ 3B€31. DTallbl >KU3HHU 3BE3]

8.7

Mneunsiii [1yre — Hama 'anaktuka. CnupanpHas
cTpykTypa ["anakTuku, pacrpenencHue 38€31, ra3a
u nouid. [lonoxenne u nBwxenue CosHLA B
lNanaxTuke. [1nockas u chepuueckas nMoacuCTEMbI
lNanakTuku

8.8

Tunel ramaktuk. PaguorajakTuku M KBas3aphbl.
YEpHble ObIpEI B sApax rajJakTUK

8.9

Bcenennas. Pacmmpenue BceeneHnoil. 3akoH
Xab6ua. Pa3beranue ranaktuk. Bospact u paauyc
Bcenennoii, teopust bonsiioro B3peiBa. Moneins
«ropsiueit Beenennoi». PenukroBoe usityuenue




8.10

Macmradbuas
MeraranakTuka.
aCTPOHOMUH

CTPYKTypa
Hepeménnsie

Bcenennon.
PO OIIeMBI




MPOBEPSIEMBIE HA EI'D IO ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJLHOM
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPsIeMoro OCBOCHHUSI OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero
TpeOoBaHuUs o01ero odpasoBanus

ChopmupoBaHHOCTE yYMEHUH pacro3HaBaTh (U3UYCCKHE SIBICHUS

1
(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenne ocHoBomoJsiaralomyMu - PU3UYECKUMH  TIOHATHSMU U
BEJIMYMHAMH, XapaKTEPU3YIOMUMU (PU3UIECKUE TTPOIIECCH

CpopMHpPOBAHHOCTP YMEHUN TPUMEHATH 3aKOHBI KIACCHYECKOU
MEXAaHHUKH,  MOJEKYISIpHOM  (QU3UKM U TEPMOJUHAMHUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (M3MKU JJISl aHaIM3a U OObSICHEHUS
SBJIGHUN MUKpPOMHpA, MaKpOMHpa U Meramupa, pa3jindarh yCIOBUS
3 (rpanuipl, 001aCTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, TOHUMATD
BceoOIuii xapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYECHHOCTh
WCIOJIb30BAHMSl YACTHBIX 3aKOHOB; aHaJIM3UpOBaTh (usnueckue
MPOLIECChl,  HUCHOJBb3ys  OCHOBHBIE  IOJOXEHHS, 3aKOHBl U
3aKOHOMEPHOCTH

ChopMUPOBaHHOCTh YMEHHUSI Pa3JIn4aTh YCIOBUS MPUMEHHUMOCTH
MoJIenel (PU3NUECKUX TN U MPOIIECCOB (SIBJICHUIN)

CopMHpPOBAaHHOCT, YMEHHS pEIIaTh pPACUETHBIC 3aJa4dl C SIBHO
3a/IaHHOM M HESBHO 3aJaHHOU (PM3MYECKON MOJIEIbI0: HA OCHOBAaHUHU
aHajM3a YCIIOBHS BBIOMpaTh (PHU3MYECKHE MOJENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJa4H, MIPUMEHSATH bopMyIIHI, 3aKOHBI,
5 3aKOHOMEPHOCTH M TOCTyJaThl  (PU3WYECKUX TEOpUH TpH
UCIIOJIb30BAHUM  MAaTEMaTUYECKHMX METOJIOB  pEIICHHs  3ajad,
NPOBOJUTh  pacuéTbl Ha OCHOBAaHWM HWMEIOIIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOJbI PEIICHUs C
y4€TOM MOJIY4YECHHBIX PE3yJIbTaTOB

Pemate xauecTBeHHbIE 33a4M, TpeOyrole NTPUMEHEHNs 3HAHUN U3
pa3HBIX pa3JesoB MIKOJbHOTIO Kypca (DM3MKH, a TAaKKe MHTETpaluu
6 3HaHUH U3 JpPYyruxX MpPeJIMETOB €CTECTBEHHOHAYyYHOI'O LUKJIA:
BBICTPAaUBaTh JIOTHYECKYIO LENOYKY PpacCyXICHHH C ONOpoH Ha
U3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

Bnanenue OCHOBHBIMH METOJaMU HAy4YHOT'O IO3HaHWA,
HCIIOJIb3yEMbIMU B (1)I/I3I/IKCZ MNpoOBOAWUTL TIPSAMBIC MW KOCBCHHBIC
N3MCPCHUMA (I)I/I3I/I‘ICCKI/IX BCJIIMYMH, BBI6I/Ipa$I ONTUMAJIBHBIM CIIOCO0
HU3MEPCHHA U UCIIOJIB3Yys M3BECCTHBIC METOAbI OLICHKH HOFpC].HHOCTCﬁ
I/I3MepeHI/II‘/’I, IpOBOAUTE UCCIICAOBAHUC 3aBHCUMOCTEH (I)I/ISI/I‘-ICCKI/IX
BCJIIMYMH C HCIOJB30BAHUCM IPSAMBIX I/I3MepeHI/II71, OOBSCHATH




MOJYYCHHBIC PE3YyJIbTAaThbl, UCIIOJIb3Ys (I)I/I3I/I‘-IGCKI/IG TCOPHHU, 3aKOHBI U
TIOHATHS, U IeTIaTh BBIBOJIBI; COOJIIOIATh MpaBuiia 0€301IacCHOTO TpyIa
IIpU IPOBEICHUH UCCIIEIOBAaHHUN B paMKaX y4eOHOT0 IKCIIEPUMEHTA U
y4eOHO-HCCIEI0BATENbCKON  JIEATENBHOCTH € HCIHOJB30BAaHUEM
IUQPPOBBIX  M3MEPHUTEIBHBIX  YCTPOHUCTB ©  J1abOpaTopHOTO
000pyn0BaHUsA

ChopmupoBaHHOCTH  yMEHUW  aHAIM3HPOBATH W  OIICHUBATH
MOCIICAICTBUSL  OBITOBOM W MPOW3BOJCTBEHHOW  JCATEIHLHOCTH
YelIOBEKa, CBSA3aHHOW ¢ (U3MYCCKUMH IPOIECCaMH, C TIO3HIIHHA
9KOJIOTUYECKOM O0€30MacHOCTH; MPEACTABICHUM O palMoHAIHLHOM
NPUPOAOTIOIB30BAHNM, a TaKK€ Pa3yMHOM  HCIHOJIb30BaHUU
JOCTMKEHUM HAyKM M TEXHOJOTMW JUId JaJdbHEWIIEro pa3BUTHUSA
YeJIOBEYECKOro 00IIecTBa

OBnazneHue pa3inMUHbIMU crniocobamMu paboTel ¢ HHGpopManmen
(bu3MUecKoro CcoJep)KaHus C HUCIOJB30BaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUM; pa3BUTHE YMEHHH KpUTHYECKOTO
aHaJIM3a ¥ OLIEHKH JJOCTOBEPHOCTH MOJy4aeMoi HHpOpMauu

10

CpopMHpPOBAaHHOCT, YMEHUW MPUMEHSITH OCHOBOTIOJIATAIONINE
ACTPOHOMUYECKHE TIOHSTHs, TEOPUHU W 3aKOHBI JUIsI aHAIHW3a |
00BsicHeHUs! GU3NYECKUX MPOILIECCOB, MPOUCXOAAIUX Ha 3BE3AX, B
3BE3/IHBIX CHUCTEMAax, B MEXIaJIAKTUYECKOW Cpele; JBHXKEHUS
HEeOECHBIX TeJI, DBOIIOIMH 3BE311 M Beenennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA

EI'D I1O PU3UKE

Kon Kon o
IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
pazaena/TeMsbl 3JieMeHTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannueckoe JBUKECHHE. OTHOCUTENBHOCTD
o MEXaHUYECKOTo ABMKeHUs1. CucTeMa 0TCUéTa
MarepuanbHasi TOUKA.
z TPAeKTOPHA
Eé& panmyc-Bekrop:
Fe)=(xlz) e )=(2)),
TpPaeKTOpIIs,
IIepeMelIeHIIe: ? by
1.1.2 m—.:}—.(fz)_;.(fl):;—é _}—.1: X
=(Ax, Ay, A2),
TIyTb.
CrnoxeHne HEPEMEII[EHIIFI:
A =0 + A
CKOpOCTh MaTepHAIbHON TOUYKH:
_ Ar _,
U=— =7, Z[L{,‘_.UT.U__].
At |y o '
Ax , . .
v, = i X,. aHAIOTH4YHO v, =V, U.=Z,.
: L
1.13 =0
CrnozkeHHe cKopocTell: o, =0, + 0, -
Boruncnenue nepeMerieHus U NyTd MaTepuaibHON TOYKU
IPU NPSMOJIUHEHHOM JBM)KEHHUHU BJIOJIb OCHU X T10 TpaduKy
3aBHCUMOCTH Vx(t)
o . AD _,
‘VexopeHile MaTepHalbHOH TOIKI: d = —L =p,'= [ag_ .a,.a, ] .
Ay )
1.14
Au C .
a =—7= =(uv])/ . aganormmo a, =(v,|’, a =(v.)"
a0 ' o
1.1.5 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE!




x(t) = xg + vyut
U (t) — vy, = const

PaBHOYCKOpEHHOE IPSIMOJIMHEUHOE JBUKEHUE:

o

v(t)=x,+uU r+—ﬂr*'r
- ] 0x 3

v (t)=u, +at

116 a,. = const
U;:c - U.li.'c = ZJ.T [""_2 _xl]
D, + U,
IIpi IBIDKEHINI B OHOM HANPABNEHIN yTh §= 1 2.7
CBoboaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHUS.
¥ Jll o UO
(=]
Mo a
0] Xo ‘t—
JIBuxkeHue tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:
1.1.7 "_n;(r}:_ra +Ugt =3 +tU,cosa-f
gt . ’
]\,1'(?} =V, +U, f+=—=1,+ U,sina- r— 2L
: 2 2
v (t)=v, =vu,cosa
v.(t)=v,, + gt =v,sino— gt
g.=0
g, =—8= const
KpuBonuHneitHoe aBuxkeHue. [[BrkeHne MatepraibHOM
TOYKH 110 OKPY>KHOCTH.
VYrioBas u TMHEHHAs CKOPOCTh TOYKH:
v = wR
[Ipu paBHOMEPHOM JABMKEHUU TOYKHU IO OKPY>KHOCTH
1.1.8 2 5
w=—=2mv
T
LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
v? 2p
Qe =—"=w
uc R
[TonHoe yckopeHue MaTeprallbHON TOUKH
119 TBépnoe teno. IlocrynarenpHoe 1 BpalaTeiabHOE

JABHKCHUC TBép,Z[OTO TCJ1a




1.2

JTMHAMUKA

1.2.1

HNuepunaneubie cucremsl oTcuéra. [lepBbiit 3akoH HeroToHa.
[IpuHnun otHOCUTENBHOCTH ["anunes

1.2.2

Macca Tena. IInoTHOCTE BelecTBa:
m

P=7

1.2.3

Cuna. [IpuHIun cyneprno3uinu CuiI:

-

FpaBHoueﬁCTB = F1 + F2+. .

1.2.4

Bropoii 3akon Hetotona: st marepuanbHoil Touku B MICO

>
>

F1 = ma1
Ap = FAt

F = const

1.2.5

-———

Fl? ﬁ?l

Tperuit 3akoH Hpr0TOHA 11711 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fy

1.2.6

3aKOH BCEMHPHOTO TSTOTEHHUS: CHJIBI MPUTSHKEHUS MEXKIY
TOYEHYHBIMUA MaCcCaMH PaBHBI

F=G mgznz
Cuna Tsoxkectu. LleHTp TshkecTH Tena. 3aBUCHUMOCTh CHIIBI
TSOKECTH OT BBICOTBI h HaJ IMOBEPXHOCTHIO TUIAHETHI

panuycom RO:
GMm

9= Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJIbKEHUS:
E, = uN

Cuna TPCHHUA ITIOKOA:

Kosdpduunent rpenus

1.2.9

JlaBnenue:

1.3

CTATUKA




13.1

—

F

MOMEHT CHJIBI OTHOCUTENFHO OCH BPAIICHUS:

M| = FL, rae 1 — mnedo cuibt
OTHOCHTEIBHO  OCH, TIPOXOJAIIEH  dYepe3  TOUKYy
NEePIEHINKYISIPHO PUCYHKY

0

1.3.2

LlenTp macc tena. LleHTp Macc cucteMbl MaTEpUAIbHBIX
TOYEK:

> mqry + myry+. ..
o my; +my+...

B oxHOpotHOM T0JTE TshkecTH (g = const)
[EHTP Macc TeJia COBIMAJIACT C €ro IIEHTPOM TSDKECTH

1.3.3

VYcnosus paBaoBecust TBEporo Tena B MCO:

[M,+M,+...=0
F+F,+...=0
|F+F,

1.3.4

3akoH Ilackansg

1.3.5

JlaBneHnue B )KuIKOCTH, Mokosmeiics B 1CO:
p =po +pgh

1.3.6

3akoH Apxumena:

-
>

F Apx — _PBI:ITGCH
€CJIH TEJIO U KUIAKOCTh ImokosTcs B UCO, To
F Apx — pg VBLITeCH
VYcnoBue miaBaHus Tl

1.4

3AKOHbI COXPAHEHU S B MEXAHUKE

14.1

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKMH:

- -

p=mv

1.4.2

I/IMHYHBC CHUCTCMBI TCII:

- -

P =D +p2+

1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCA:
B UCO

Ap = A(pl + p2+' ' ) = FlBHemHAt + FZBHemHAt+' -
B MCO ,

ecmu Ap = A(p; +pp+...) =0
, €CIN




- >

FlBHemH + FZBHemH+' = 0
PeakTnBHOE IBIDKCHIE

AT .
1.4.4 X
PaboTa cumbl Ha MajoOM repeMeneHuN:
A =|F|- |.-i'|.17|-+:05 a=F -Ax
a F
)]
MoImHOCTE CHUIIEL:
1.45 eciu 3a BpeMsi At paboTa CHIIbI H3MEHSETCS Ha , TO
MOIITHOCTH CHIIBI
AA
P=— =F-v-cosa
ﬂf Ar—)
Kunernueckast sHeprus MaTepuagibHON TOUKHU:
. mv?  p?
14.6 KHH 2 m
3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI
MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...
[TorenuumanbHas SHEPTHUS:
JUIST HOTEHIINAIBHBIX CHIT
A12 = E1n0TeHu - EZHOTEHI_I_: AEHOTeHu
[loreHunanpHas sHEprusi MaTepUAILHON TOUKU B
1.4.7 OJHOPOJIHOM TIOJIE TSXKECTHU:
EHOTCHI_[ = mgh
[MoTennmansHas 3HEpPrUst ynpyro aeGopMHUpOBAHHOTO Tela:
kx?
EHOTeHu = 2
1.4.8 3aKOH U3MEHEHUS U COXPAHEHHS] MEXaHUUECKOM SHEpPTruu:




Enex = By T Emm:—m-
B IICO AE,.ex = Azcex nenorenn. cans
B ICO AE, ez = 0. eClI Agcex menoresn cax = U

1.5

MEXAHUYECKUE KOJIEBAHUA 11 BOJIHBI

lapmonnveckne  KoiebaHusT ~ MAaTEPHAIBHOH  TOYKH.
Ammuntyaa u ¢aza konedanuil. Kunemaruueckoe onvucasue:
w(f) = Asin( @t +o,).
v.(f)=x,.
a=(v,),=—ox()=a +ax=0,
IZI€ X - CMELICHAE U3 PABHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx, rae k = mw?. D10 3HAUUT, UTO
E, = —kx.
151 OHepreTu4ecKkoe OIMCaHue (3akoH COXpAaHEHUS
MEXaHUYECKOM YHEPTUH):
ol ol T ol
mut ke omu o kA
- 4+ = -
2 2 2 2
CBs3b aMIUIMTYZBI KOJEOAHWH CMEIIEHUS MaTepHaTIbHOU
TOYKM C aMIUIUTYAaMH KoJiebaHuil €€ CKOpOCTH U
YCKOpEHUSI:
.
Upee =04, =04
[Tepuoa u yacToTa KoJieOaHMI:
2t 1
®m v
[Tepron Manbix CBOOOAHBIX KOJIEOAHHIT MaTEMAaTHYECKOTO
MasiTHUKA!
/
1.5.2 Toom il
g
[Tepuon cB0OOAHBIX KOJeOaHUI MPY>KUHHOTO MasITHUKA!
m
T = 2:]-[ E
1.5.3 Brinyxnennsie konebanus. Pesonanc. PezonancHas kpubast
154 [Tonepeunsie u  mpojaosnbHble  BONHBL  CKOPOCTH

pacinpoCTpaHCHUd U JJIMHA BOJIHBI:




v
A=vl =—
v

WnTepdepentys u qudpakius BOIH

155

3Byk. CKOpOCTb 3BYyKa

MOJIEKVJISAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©OU3NKA

2.11

Mopenu cTpoeHus ra30B, )KUIKOCTEN U TBEPABIX Tell. IlycTh
TEpMOJMHAMHUecKas cucrema (Teno) coctoutr u3 N
OJINHAKOBBIX MOJIeKYJl. Torja KoJIM4ecTBO BEIlecTBa
N m
v Ny

rjae
N,— gucno ABoraapo, m — Macca CUCTEMHI (Tena),
U— MOJIIpHasi Macca BEIecTBa

2.1.2

TenmoBoe JABWKCHUEC aTOMOB M MOJICKYJI BCIICCTBA

2.1.3

B3anMonelicTBre 4acTHIl BEIlECTBA

2.14

Hudody3us. BpoyHoBckoe ABuKeHHE

2.15

Mogens naeanpuoro raza B MKT

2.1.6

CBA3b MEXAYy JaBJICHUEM U CpeOHEH KUHETUYECKOM
SHEPTHEH MOCTYNATEILHOTO TEIIOBOTO ABUKEHHUS MOJIEKYIT
uaeabHOTO ra3a (ocHoBHOe ypaBHeHHe MKT):

rae m0 — Macca 0THOM MOJIEKYJIbI,

N
n= ;‘ KOHIOCHTpPAuUA MOJICKYJI

2.1.7

AoOcomrotHas Temrneparypa: T =t +273K

2.1.8

CBs13b TEMIICPATYpbl Ta3a CO cpeﬂHeﬁ KUHETHYECKOH
3Hepl"Heﬁ NMOCTYNATCIIBHOI'O TCIUIOBOTO JBHKCHUSA CI'O
MOJICKYIJIL:

{ 2
£ =Im‘“‘ﬂ =Ek]‘“
\ 2

e 2

2.1.9

VYpaBuenue p = nkT

2.1.10

Mopens naeaabHOIO ra3a B TCPMOJUHAMUKE:




| Vpaprerte Menrereesa — Kianefiposa
'[ma{e}memmlyqrmeﬁampm

VpaeHeHlle MeHzneneesa — KianeiipoHa (IpHMeHHMbIe (OPMEI
3amHCI):

_MRT —vRT =NkT, p=P*L
n L

BripaxeHne 118 BHYTPeHHel SHEPIHI 0JHOATOMHOTO IIeaTbHOTO
ra3a (IpIMeHIMBIe (OPMBT 3aIIICH):

U=2vRT =3 Mr =3 M RT =ve T =3 pv
2 2 2 2

2111

3aKkoH I[aHI)TOHa I JaBJICHUA CMCCHU Pa3pCKCHHBIX I'a30B:

p=p+pt..

2.1.12

N3omporieccrl B pa3pekeHHOM rase ¢ MOCTOSHHBIM YHCIIOM
MouieKkyl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
usotepma (T = const): pV = const ,

uzoxopa (V = const):

P — const,
T

n3zobapa (p = const):

V— t
T—COTlS

['padrueckoe npeacraBiaeHne U30MPoIeccoB Ha pV-, PT- u
VT- nuarpammax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

pV ,
T = cons

JJI ITIOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpimennsie u  HeHachllleHHbIe mapbl. KauecTBeHHas
3aBUCUMOCTD TUIOTHOCTH U JIaBJICHHSI HACBHIIIEHHOTO Mapa OT
TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO
napa

2.1.14

Bnaxnocts BO3ayXxa.
OTtHOCHTEIbHAS BIIAXKHOCTD:

¢ — pnapa (T) — pr{apa (T)
pHaCLIIHHapa (T) pHaCLIIIIHapa (T)

2.1.15

N3menenue arperaTHbIX COCTOSIHUH BEIIIECTBA: HCIIapCHUC U
KOHACHCAUA, KUTICHHUC ) KUAKOCTHU

2.1.16

N3Mmenenue arperaTHbIX COCTOSIHUU BEIIECTBA: IUIABICHUE U
KpHUCTaJlJIN3alns

2.1.17

[Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexoax




2.2

TEPMOJINHAMUKA

2.2.1

TermoBoe paBHOBECHE U TeMIlepaTypa

2.2.2

BnyrpenHss sHeprus

2.2.3

Temnonepenauya kak crnoco0 WM3MEHEHUS BHYTPEHHEH
sHepruu  0e3  coBepuieHuss  pabotel.  KonBekius,
TEIUIONPOBOJHOCTD, U3Iy4E€HNE

2.2.4

KonnuecTBO TEIIOTEHL.
VY nenpHas TEINIOEMKOCTE BEIECTBA C:
Q = cmAT

2.2.5

VYaenwHas TeruioTa mapooodpaszosanus L: Q = Lm.
YaenwHas TeTuioTa miaBiaeHus A: Q = Am.
YaenpHas TEIUIOTa cropaHus TorwuBa q: Q = gm

2.2.6

DOnemeHTapHas paboTa B TEPMOIMHAMUKE:

A = pAV
Brruucnenue pabotsl mo rpaduky mpomecca Ha pV-
JTuarpaMmme

2.2.7

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AU, + A1 = (U, —Up) + Agy
Anma0ara:

Q12 =0= A, = (U —Uy) = AUy,

2.2.8

Bropoii 3akon TepmoaunamMuku. HeoOpaTumbie mpoIiecch

2.2.9

[Tpuniumne! geiictBus TemnoBbix MamuH. KIT:
(@)

[0 ()

ZUHarp ZHarp ZoHArp

n:

2.2.10

MakcumanbHoe 3HaueHue KIT. [ukn Kapuo:
Top ~Toon ) Lo

T T

HATQ HArp

mMax N = MNyyyy =

2211

ypaBHeHI/Ie TCIIJIOBOT'O 6aﬂcha:
Ql + QZ +Q3+: 0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DnexTpu3anus Tei U €€ NpOsIBICHUS. DIEKTPUUECKUH 3apsl.
JIBa Buga 3apsaa. DIeMEHTapHBIM AJIEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiaa

3.1.2

B3aumopnelicteue 3apsanoB. Toueunsle 3aps/pl. 3aKOH
Kynona:




B OJTHOPOJHOM BEILLECTBE C AUDIEKTPUYECKON
IPOHHULIAEMOCTBIO &

poplallel 1 el
g 4mes, i

9

3.1.3

Onekrpuueckoe nojie. Ero nefcTBue Ha 3IEKTpUYECKUE
3apsAabl

3.1.4

Hanpsok€HHOCTB 371€KTPUUECKOro MOJIs:

) F

qnpo61-u,1y"1
ITosie Toueunoro 3apsaa:

q
Er=kr—2

OJTHOPOJTHOE TIOJIE:

-

E = const.

KapTuHbl TMHUI HANPSHKEHHOCTH ATUX MOJIER

3.1.5

[ToTeHMaIbHOCTD ANIEKTPOCTATUYECKOTO TOJISL.
Pa3zHoCTh NOTEHIIMAIOB U HATIPSIKEHUE:

Ay = q($p1 — ¢2) = —qA¢p = qU.
[ToTenumanbHas SHEPrUs 3apsAa B AIEKTPOCTATUYECKOM
noJie:

W =q¢
A=-AW
[ToTenuuman 3MeKTPOCTaTUIECKOTO TOJIS:

¢_K
T q

CBs13b HaHpﬂ)I(éHHOCTI/I IIOJIAA XU Pa3sHOCTH IIOTCHUHAJIOB JIA
OJHOPOAHOTO JJICKTPOCTATUYCCKOI'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3NINHU IJICKTPUUICCKUX MTOJICH

E:E1+E2+...,¢:¢1+¢2+...

3.1.7

[TpoBOIHUKY B 3JIEKTPOCTATUUYECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsA0B: BHYTPU IPOBOHUKA
E+ = 0, BHyTpH ¥ Ha IOBEPXHOCTH MPOBOIHUKA () = CONSt

3.1.8

I[I/IBJ'IGKTpI/IKI/I B QJICKTPOCTATHYCCKOM IOJIC.
I[I/IBJ'ICKTpI/I‘leCKaSI IMPOHUIACMOCTh BCIICCTBA &

3.1.9

KonneHcarop. DneKTpo€MKOCTh KOHJIEHCATOPA:
c=1
U

SHCKTpOéMKOCTL TIJIOCKOI'O KOHACHCATOpA:
£€9S

C: d —SCO




3.1.10

HapaJIJIeJIbHOG COCAMHCHNEC KOHACHCATOPOB!:
q=1q + q2+...,U1 = UZ =---;Cnapa1m - Cl + Cz+

IlocnenoBaTenpHOE COSIMHECHNE KOHACHCATOPOB:

1 1 1
U=Upt Uz i == g — = b e
Ioci

3.1.11

DHeprus 3apsyKEHHOI0 KOHJEHCATOPa:
_qU _CU* ¢q?
€T 2 2 T2

3.2

3AKOHBI TIOCTOAHHOI'O TOKA

3.21

Cwniia ToKa:

Ag

ﬂ.rﬂ_}ﬂ

IToctostaHbIN TOK: | = const
ns mocrosHHOrO ToKa q = It

3.2.2

VYcnoBus CylecTBOBaHUS 3JIEKTPUIECKOTO TOKA.
Hanpsxenne U n OJIC E

3.2.3

3akon OMa 1S ydacTKa LEenu:

3.2.4

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBUCHUMOCTh
COTPOTHBIIEHUS OJJHOPOIHOTO MPOBOJHUKA OT €T0 JJIUHBI U
CeueHHUs. YAeIbHOE COMPOTHUBIICHNE BEIIECTBRA.

[
R:p§

3.2.5

Hctounuku Toka. 3J]C ucrounmnka Toka:

ACTOpOHHI/IXCI/IJ'I

q
BHYTpeHHee COIIPOTHUBJICHUEC UCTOYHHUKA TOKA

E =

3.2.6

3akon Oma AJis MOTHOM (3aMKHYTOM) 3JEKTPUYECKOM 1eTH:
E =1R + Ir, oTkyna

E.r
= R

3.2.7

[TapannensHoe coeqMHEHNE TPOBOJHUKOB!
I=11+12+..,Ul=U2=..,,




L1 1
Rnapann Rl R2 -
ITocnenoBaTtenbHOE COEAUHEHUE IMPOBOAHUKOB:
U=Ul+U2+..,11=12=.,

RHOCJ'[ - R1 + R2+ .-

3.2.8

Pabora snexrpuyeckoro toka: A = [Ut.
3akon Jxoyns — Jlenmna:
Q =I?Rt
Ha pesucrope
2

U
R:Q=A=12Rt=IUt=7t

3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

A4
=" =

At Ar—0
TermmoBast MOIITHOCTH, BBIJESIEMAs HA PE3UCTOPE:

P=PrR=2=1U
R

MonIHOCTh HCTOUYHHKA TOKA:
AA

A |

3.2.10

CBOOOHBIE  HOCUTENHM  JJICKTPUYECKUX  3apsaioB B
MPOBOJHUKAX. MeXaHu3Mbl  MPOBOJAMMOCTHA  TBEPMABIX
METaJIOB, PaCTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. [1oynpoBOJHUKOBBIN KO

3.3

MATI'HUTHOE IT1OJIE

3.3.1

MexaHnnueckoe B3aMMOIENCTBHE MAarHUTOB. MarHuTHOE
oJIe. Bektop  MarHuTHOU WHJYKLIHAH. [TpuHUMn
CYINEPIIO3UIMY MAarHUTHBIX MOJIEH:

B =B; + B,+...
JIMHUY MTHAYKIIUY MarHUTHOTO ToJist. KapTuHa nmuHuit nHAYKIUN
MarHUTHOTO  TOJSI  TOJIOCOBOTO U TIOJKOBOOOPa3HOTO
MMOCTOSIHHBIX MAarHUTOB

3.3.2

OngIT 3pCTez[a. MarauTHoe moJje MMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUN HHAYKIIUK MArtuTHOTO IIOJISI JJIMHHOTO
mpsaMoro IMPOBOJHUKA n 3aMKHYTOT'O KOJIbIIEBOT'O
IMPOBOAHUKA, KAaTYIIKH C TOKOM

3.3.3

Cuna Ammepa, e€ HalpaBJICHUE U BEIMYUHA!
F, = IBlsina




, TAC O — YroJI MCIXKAY HallpaBJICHUCM MMPOBOAHHUKA 1 BEKTOPOM

>

B

3.34

Cuna JlopeHua, e€ HalpaBJIEHUE U BEJINYHMHA:
Frop =1 q | vBsina, rae o — yrosn Mex/y BeKTOpamu
JIBuKeHHe 3apsKEHHOM 4acTULbl B OJJHOPOJHOM MarHUTHOM

I10JIC

3.4

OJIEKTPOMAT'HUTHAA UHAYKOUA

34.1

[ToTok BekTOpa MarHUTHOW MHIYKLIMU:
® = B,S = BScosa

3.4.2

SBnenue sanexrpoMarHuTHOM HHAYKIMU. DJ1C nHAYKINN

3.4.3

3aKoH AIeKTpoMarHuTHOM nHaykunu dapanes:
AD

g S :—(I]"
E=-l =@

3.4.4

OJIC uHAYKIMHA B IPSIMOM MPOBOJHUKE JUTHHOH 1,

>
- -

JBIKYIIEMCS ¢O ckopocThio v (v L B ogHOpOHOM
MarHuTHOM roJie B:
| E; |I= Blvcosa

>

, TAC O — YroJI MEIXKAY BEKTOPOM Bu HOpMAJIbI0O N K

- > -
- -

IUIOCKOCTH, B KOTOPOH Jiexkat BeKTopbl luv;ecnu | L Buv
to | E; |= Blv

3.4.5

[IpaBuno Jlenua

3.4.6

NHIyKTUBHOCTD:
L = d nm © = LI

=T
Camounnaykuus. 3/1C caMOMHIYKIIMHU:

AT
E,=-L—| =-II
Ay

3.4.7

SHCpF W MAaroHuTHOTO ITOJISL KATYIIKH C TOKOM:




LI?
Mt

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351

Konebarenbusiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE
KoJieOaHUs B UJCATHLHOM K0JIeOATETbHOM KOHTYpE:

[a(7) = Grassin( ¥ + @)

]f['fﬁ] =, = 0, c08( O + @y ) =1, cos(f +py )
®opmyna TomcoHa:

T =2nVLC

, OTKyJia
2T 1
w=—=—
T <LC
CBsi3b aMIUTMTYABI 3apsfia KOHJEHCATOpa C aMIUIUTYAOU
CHJIBI TOKA TIPH CBOOO/THBIX AJIEKTPOMATrHUTHBIX KOJICOAHMSIX

B nacaJlbHOM Koe0aTeIbHOM KOHTYpEC:

gmz—

o

3.5.2

3aKOH COXpaHEHMsI SHEPTrUU B HUJICATHHOM KOjeOaTelbHOM
KOHTYpE.

3.5.3

BBIHY)K,Z[CHHBIC OJICKTPOMAardHuTHBLIC KoyieOanus. Pe3onanc

3.5.4

[Tepemennniit Tok. [Ipon3BoAcTBO, Mepeaaya u noTpedacHue
ANEKTPUYECKOM SHEPTUn

cut LI* cuU? LI’
+ = = — =X — const.
2 2 2 2

3.5.5

CaoiicTBa QJICKTPOMAruiuTHBIX BOJIH. Bzaumnas OpUCHTAlUsA
BCKTOPOB B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC:

- -

E1Bl1lc

3.5.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpssMOMHENHOE paclpOCTPaHEHHE CBETA B OJHOPOJHOU
cpene. Todyeunsit ucTouHuK. JIyy cBera




3.6.2

3aKOHBI OTPa’KEHUS CBETA.
a=p
ol P

S

3.6.3

[TocTpoeHue n300pakeHUH B INIOCKOM 3epKaje

3.6.4

3aKOHbI IPEJTOMJIICHUS CBETA.

[Ipenomnenue cBera:
nysina = n,sing.

AOGCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:
_cC
Nage = v
OTHOCHUTENBHBIN NOKA3aTENb MPETOMIICHHUS:
Ny Uy

n =
OTH nl 1,72

Xon my4deid B IpU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
COOTHOILIIEHHE YaCTOT W COOTHOILIEHWE JUIMH BOJH IpHU

nepexoa€ MOHOXPOMATHUYCCKOro CBETa 4YCpPE3 TI'paHULy
pa3aciia ABYX OITHYCCKUX CPEO:

3.6.5

ny,<n, n,

oy E
[lonHOE BHYTpEHHEE OTpPAKEHUE.
[IpenenbHbIii yroi1 HOJHOIO BHYTPEHHETO OTPAXKEHUSI:
, 1 n;
Sinay, = —=—
Nory n,

3.6.6

Cobwuparoliiue ¥ paccewBarolfe JHUH3bL. TOHKas JIHMH3a.

CDOKyCHOG PaCCTOAHUEC U ONITUYCCKAA CHUJIa TOHKOM JIUH3BI:

D_1
F

3.6.7

dopMmyiia TOHKOM JIMH3BI:

1+1_1
d f F




VBenuueHue, JapaeMoe JIMH30M:
h 111
[ =—=

H d

F

F\ h
f

g

B cnyuae paccenBaroniei JuH3bI:

D0=F=20r=2=Y4
D H d

36.8 Xox myda, MPOILIEAIIEro JUH3Y MO IPOU3BOJIBHBIM YIIIOM K
e€ rnaBHOM onTtudeckoit ocu. IlocTpoenue nzoOpaxeHHi
TOYKH U OTpe3Ka MPsSMOI B COOMPAIOLIUX U PACCENBAIOIINX
JUH3aX U UX CHCTeMax

3.6.9 doToanmapar Kak onTtuueckuii mpubop. [maz  kak

o ONTUYECKAsK CHCTEMA
WNuTtepdepenmus ceeta. KorepeHTHbIE HCTOYHUKH. Y CITIOBUS
HAOIIOICHUS MaKCHUMYMOB u MHUHUMYMOB B
UHTEepPEPEHITMOHHOM  KapTHHE OT JBYX CHH(]Aa3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB:
3.6 MAaKCIIMYMBI — A=2m % m=0x1+2 +3

MITHIIMYMBT — A= 2m+1:]’—,;, m=0,+1,£2,+3, ...
Hudpakaus csera. JudpakunonHas pemérka. YcloBue
HAOMIOJCHNS] TJaBHBIX MAaKCUMYMOB TpU HOPMaJIbHOM
naJIcHu MOHOXPOMATHYECKOIO CBETA C IJTMHON BOJIHBI A Ha

36.11 petéTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOM 1Y AJIN3M

41.1 l'unote3a M. [1nanka o kBanrax. ®@opmyna [Inanka: E = hv
®otoHbl. DHeprus HoToHa:

4.1.2

E=h _he _
=hv =—=pc




Nmnynbe ¢potona:
hv h

c A

_E
P=r

4.1.3

®oroadpdexr. Ombitet AI.  CroneroBa.  3aKOHBI

dororddexra

414

VYpaBuenue Ditainrerina 11t GoTorddexra:

E(bOTOHa = ABbixoza + EKPIHmaX’
hc

A )

hc
BBIXOIA — hvlcp = /1_

EQ)OTOHa =hv =

A
Kp
mv?
max
EK]/IHmax = 2 = eU3al'l

4.15

[laBienue cpera.
JlaBneHune cBeTa Ha MOJHOCTHIO OTPAXKAOLIYIO IOBEPXHOCTh
Y Ha TIOJIHOCTBIO MOTJIONIAOIIYIO TOBEPXHOCTh

4.2

OU3NKA ATOMA

421

[Inanerapnas MoJieIb aToMa

4.2.2

[Toctynater bopa. M3nyuenne u mornomnieHrne GOTOHOB TIPH
Mepexo/Jie aToMa ¢ OJJHOTO YPOBHS PHEPIUU Ha JPYTroil:

hv _ e E —-E

mn -
Y

m

4.2.3

JIuHeityaThbie CIEKTPBI.
CriekTp ypoBHEH 3HEpruu aToMa BoJA0poa:

~13,63B
E =_2%

" , n=123 _.

Fa

i

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mozaens simpa I'eiizendepra — MBanenko. 3apsn
sapa. MaccoBoe uucio sapa. M3oTomsl

4.3.2

PagroakTHBHOCTB.
Anbda-pacnan:

A A4 1
7 X—>> Y+ ,He

bera-pacnapn.
DNEeKTPOHHBIN B-pacman:

A A 0~
s X—=> Y+ je+v,

[To3utponnslii B-pacnan:




A A U=, o
sX—= Y + je+ v,

l'amma-uzinyuenue

3aKOH paJiMOaKTUBHOIO pacnajia:
-t

N(t) = Ny 2T

4.3.3
[Iycth m — Macca paguoakTUBHOTO BelecTBa. Toraa
-t
m(t) =my*2T
4.3.4 SnepHble peakuuu. [lenenue U CUHTE3 sSAep
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