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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE cpeaHero oOiiero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXCHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS
OCHOBHO 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom ¢enepanpHOl pabouelt mporpamMmbl BocniuTanus W KoHuenuuu
npenojaBanus yueOHoro npenmera «dusuka» B 00pazoBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MIPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  OO0yuYaromMxcs.
[Iporpamma no ¢usuke Aa€T OpeacTaBleHUWE O LENsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «Pu3nka» Ha yriayOaéHHOM YpPOBHE.

N3yuenue kypca ¢u3uku yriayOJaEHHOTO YPOBHSI IMO3BOJISIET PEAM30BATh
3a/layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUUM JUIs
MPOSIBJICHUS CBOUX HWHTEUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS 00pa3oBaHUS B
opraHmuzanusax MnpodecCUOHATBHOTO O00pa30BaHUS IO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B mporpamme o ¢usuke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHero ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriayOinéHHoMm  ypoBHe). Haydno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OO0YyYaloluXCsi, OCBOMBIIHNX
nmporpamMmy 1o (hu3MKe Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTiyOJIEHHOM
YPOBHE, SIBJISIETCSI CUCTEMHO-AEATEIbHOCTHBINA MOIXO/I.

[Iporpamma mo Qu3uke BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHU Ha YTITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3yIbTAThI 10 TOJaM 00YyUCHHUS;

conepxkanue yueoHoro npeamera «dusukay mo rogam o0ydeHHUs.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX TPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH JJISI peai3aliyd  Pa3IMYHbIX METOJAUYECKUX
MOJXO/MOB K TpemnojaBaHuio0 (HU3MKA Ha YIIyOJIEHHOM YPOBHE TPH YCIOBUH
COXpaHeHHs 00s13aTeNIbHON YacTH COAEpPIKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpy:xaromieMm Mupe. IIkoabHBIN Kypc (U3UKH — CHCTEMOOOpa3yOIUii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHHUM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM OINpefeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUH B cpepe IHEPreTUKU, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
MOJIYYeHHs] HOBBIX MAaTE€pHANOB C 3aJlaHHBIMHM CBoilcTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaromierocsi, B GOpMHUpPOBaHUE YMEHUI MPUMEHSTh HayYHBIH METOJ MMO3HAHUS
IPY BBITOJIHEHUH UMH YYEOHBIX UCCIIEI0BAHUIA.

B ocHOBY kypca (hu3uKH Ha ypOBHE CpeHEr0 00111ero 00pa30oBaHus MOJ0XKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHLMUIIBI €TI0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX Pa3ziesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (HU3MKA
o0ObeMHEH BOKpYr (Qu3nyeckux Teopuil. Beagymum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeanosaracT MCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriry0i1EHHOTO ypOBHS
IPEANOJaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akOHOB. [Ipu 3TOM paccMmaTpuBarOTCS Ha
YpOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHBIE TEXHMYECKUE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTHH, a TaKKe OOCYXIACHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxona. s Gu3uku peaausanusi 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BaHUH CaMOCTOATEIBHOIO SKCIEPUMEHTA KaKk
MOCTOSTHHO JIeHCTBYIomero Qakropa ydeOHoro mpouecca. [ns yriyoaéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMUYECKOTO JKCIEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHE ONBITHI NPU HW3yYEHUU HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crioco0a peanuzauuy pU3nYecKoro NpakTukyMa. B nepBom ciydae npakTuKyM
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, nubO mociae MEpBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJ1accoB. BTopoit crocod — 310 mHTerpamust padbot
MPaKTHKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpBIE MPOBOATCS B IMpOIECCEe
u3ydyeHus paszaena (tembl). [Ipu sTom moj paboTamMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEOBaHHE, KOTOPOE TMPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 0000IEHHOTO BHU/1a O€3 MOIaroBO MHCTPYKLHUH.

B mnporpamme mo ¢usnMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTHKyMa MpE/CTaBIeHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISICTCS
y4acTHHUKaMHU 00pa30BaTEIBLHOTO MpoIiecca UCXOAs U3 0COOCHHOCTEH MOYPOYHOTO
IUIAaHUPOBAaHUs M OCHamleHus kaOuwHeTa ¢usuku. Ilpu sTom obecneunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMH TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIHMYMH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHME yensieTcs PEIICHNI0 PAacUETHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacU€THBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUYEHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOI0 paszfena Kypca, Tak U UHTErpupys
NpUMEHEHHE 3HAaHUM U3 pa3HBIX pa3zaesoB. s KaueCTBEeHHbBIX 3a7a4 IPUOPUTETOM
ABIIAIOTCS 3aJjaHusi Ha OOBACHEHHE/TpeCKa3aHue NPOTEKaHUS (QUINYECKUX
SIBJICHUH U TIPOLIECCOB B OKpY’Karollel >KU3HH, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJII CUTYaIluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpedoBanms MU PI'OC COO Kk MaTepuaibHO-TEXHUUECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kype pu3uku yriryOoIEéHHOTO YPOBHS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHUsA JOJKEH H3Y4aThCS B YCJIOBHSIX MPEIMETHOIO
kabuHeTa. B kabwHeTe (U3MKU TODKHO OBITH HEOOXOAMMOE J1abopaToOpHOE
o0opy0BaHME 7151 BHITTOJIHEHUSI YKa3aHHBIX B MPOTpaMMe Mo QU3UKE YUCHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopymoBaHHE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W O0ECTeYMBACT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMBIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTATBbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHCHU.

JlabopatopHoe o0OOpymOoBaHWE 11 YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemMaTuyeckue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTETIBHBIX CUCTEM B BUJIE HU(POBBIX JTaOOpAaTOPUI.

OCHOBHBIMHM LIETISIMU U3yU€HHUS (PU3UKH B 001IeEM 00pa30BaHUU SBIISIOTCS:

(dopMHUpOBaHUE HHTEpeca U CTPEMIICHHS OOydYaloIUXC K HaydYHOMY
U3YYEHUIO TPUPOJBI, Ppa3BUTHE WX HMHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popmMupoBaHHE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY KAIOUIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHUE YMEHUN OOBICHATH SBJICHUS C UCIIONIB30BAaHUEM (PUINYECKUX
3HAHUM U Hay4YHbBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOYHBIX chepax Oynyiei
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
nanbHeineMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTkeHue HTUX 1eliel o0ecreunBaeTcs peuieHueM CIeayIoluX 3a71ad B
npolecce u3ydeHus Kypca QU3MKu Ha YPOBHE CpeIHEro 001iero o0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSpHyl  (u3uKy,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecKkux SBICHUNA B TPHUPOAE W IS TNPUHATUA TPAKTHUYECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3HUECKOM
MOJIETIbIO, 3a/lady, MOJPa3yMEBAIOIIMX CAaMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJICNIA, aJ€KBaTHOW YCJIOBHMSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
Xapakrepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHMS HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(Gu3NYeCKNX OKCIEPUMEHTOB, aHaiu3a MW UHTEepIpeTauuud uHPopMaIu,
OIpPEJENICHMS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBuu ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®du3uKa» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
0o0pa30BaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha uzyuenue pusuku (yriayOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHNUS JTA0OPATOPHBIX pabOT W OMBITOB C Y4YETOM HHIUBUAYATHHBIX
OCOOCHHOCTEH 00y4YaroIINXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOA O3HAHMS MPHUPO/IBI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. Hayunsiii MeToa mo3HaHus U
METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHus npuponabl. HalmoneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE WM IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemnoct  u3MmepeHuid  pusznueckux  BenuuyuH  (abconoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuajibHas TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUAKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKrii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAHUN COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU OCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
¢u3MUeCcKUX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUMKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAsl CKOpPOCTb) H
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, MX NPOCKLUMH HAa OCH CHCTEMBI KOOPAWHAT.
CrnoxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTU MATEPUATIBHOU TOYKH OT BPEMEHH U HX
rpaduxu.

CBoOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BKeHHue Tena,
OpONIEHHOTO TOJ YTJIOM K TOPWU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepPUaIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHass CKOpocThb. llepumon u wacrora oOpaieHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIUAIbHOE) U TOJHOE
YCKOpPEHUE MaTEPUATbHOU TOUYKH.

TexHUYeCKHe YCTpOWCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: CIIMAOMETP,
JNBUKEHHUE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE IIEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenbs cucTeMBl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBwkeHHs Tena, OpOIIEHHOTO MMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hanpagiienne ckopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIyKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBU)KEHUSI OTHOTO M TOTO K€ Teja
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue  yckopeHHsT ~ CBOOOJHOTO naJCHUs (pexoMeHI0BaHO
UCITOJIb30BaHUE ITUGPOBOIA TaO0OpaTOPUN).

N3yuenue nBUKeHNs Tea, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O NPsIMOM MPONOPUMOHAIBHOW 3aBUCUMOCTH MEXAY JAAIBHOCTBIO MOJETA U
HA4YaJIbHOW CKOPOCTHIO TEIa.

N3yueHne IBHKEHMSA Tella IO OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpHO/Ia 0OpalieHusi KOHMUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cucTeMsbl otcu€ra. IlpuHimmn
oTHOocuTenbHOCTU ['anmunes. HenHnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3unnu CHil.

Bropoii 3akoH HproTOHa 111 MaTepUaibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
MHEPTHOMN MacCCHI.

Cuia TsKecTd. 3aBUCUMOCTb YCKOPEHUSI CBOOOTHOTO Ta/IeHUsI OT BBICOTHI Ha/Jl
NOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoi MUpoThl. /BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tperus. Cuna conpoTUBICHUS NPU ABMKCHUH Tea B KUIAKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOIO JIBH)KCHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuina Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnrogenue nBuKeHUs Tell B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UWIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PaBHOAEHCTBYIONIEH TPUIIOKEHHBIX K TEIY CHJI C TPOU3BEACHUEM
MacChl TeJla Ha €r0 YCKOPEHUE B UHEPLUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHIJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOIEUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MAICHUH.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

N3mepeHre paBHOACHCTBYIONIEH CHJ MIPH JBM)KCHHH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBH)KEHHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

N3yueHnne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus OpycKa MO HAKIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3yuenue nBuxKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamaTeabHOE JIBHKEHUE
TBEpAOro Teia. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Tey. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOe PABHOBECHE.

TexHudyeckue yCTpOHCTBA W TEXHOJIOTHYECKHE IPOIIECCHhI: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycloBHII paBHOBECHS TBEPAOTO Tela, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmiynibc MaTeprUaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMiynibe cUiibl 1 U3BMEHEHNE UMITYJIbCA Tela.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT umIlyiabca MaTepualbHOM TOYKHM. [IpencrtaBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TO4YKkH. Teopema 00 H3MEHEHHUH
KMHETHYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManpHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHOM mpykuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHunansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOrO Iapa (BHYTpM U BHE Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pabOThI HEMOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUUECKOW SHepTruu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHyuM s WIEaTbHOM KUJIKOCTH Kak CIEACTBHE 3aKOHA
COXPAHEHUS] MEXaHUYECKOU YHEPTUH.

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3auMHble mnpeBpamieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

N3mepenue nmiyiibca Tesa 1o TOpMO3HOMY ITYTH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUM.

HN3mepeHrne KNHETUYECKOW YHEPTUM TEJA IO TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMABHON YHEPTUU TIPYKUHBI ¢ PabOTON CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWIBl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3pnen 3. MousekyisspHasi pU3NKa M TEPMOJIMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYyJsipHO-KMHeTHueckoit Teopun (MKT), wux
ombiTHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCKOe nBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUS YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30oB, KUIKOCTEH H
TBEPJIBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojenei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo BemectBa. [locrosnnas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ usMmepenus. lllkana
temnepatryp Llenbcus.

Mojenp uaeanbHOTO ra3a B MOJEKYJIAPHO-KMHETUYECKON TEOPUU: YaCTHUIIBI
raza ABWKYTCS XaOTUYECKHU U HE B3AaUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcomoTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3akon Jlanerona. M3omporecchl B
UJeaqbHOM Tra3e C IIOCTOSHHBIM  KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
MIpe/ICTaBIIEHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MeXIQy JaBICHUEM M CPEAHEHM  KHHETMYECKOW  DHEprueun
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJ HJEabHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUU UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON SHEPTUEN MOCTYNAaTeIbHOTO TETJIOBOTO JIBUKEHUS €€ YaCTHII.

TexHUuecKkue yCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECChl: TEPMOMETP,
OapoMeTp, MoTyuYeHUe HAaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mojenu IBUXKEHUS YaCTHIl BEUIESCTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3ust KUIKOCTEH.

Mopaens onbita HTepHa.

[TpuTs>keHne MOJIEKY!I.

Mogenu KpucTajuIM4ecKuX PemETOK.

Hab6nronenue u riccieoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1mporecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IpU
TEIJI000MEHE MEXIy TOpsSUeii U XOJ0JHOM BOJIOH.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yueHune n30X0pHOro nporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHEIHNE 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJIUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHHE€ Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMonpou3BOJIbHAs — penakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIIOBOMY PAaBHOBECHIO.



Mojgenp uOEaIbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBus IPUMEHUMOCTH 3TOM MOJENU: HU3Kas KOHIIEHTPAILUSl YacTHIl, BBICOKUE
TeMneparypsl. BelpakeHue s BHyTPEHHEN SHEPrUr OJHOATOMHOTO UAEAJIBbHOTO
rasa.

KBazucratnueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepenaya  kak  crnoco®  WM3MEHEHUsS ~ BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  cucteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuecTtBo TemnoTel. TemnoéMkocTh Tena. YAeabHass U MOJISIpHasd
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHEe Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér konmmyecTBa TeIIOTH mpu Temonepenade. I[lonsartue o0
aauabaTHOM TIpoliecce.

[TepBrlil 3aK0H TepMOAUHAMUKU. BHYyTpeHH 151 sHeprus. KoanyecTBo TemioTsl
U paboTa Kak Mepbhl WM3MCHECHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI MIPOXOAUT €UHCTBEHHAs
aguabaTta. AGCOJIFOTHAsI TeMIieparypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJOHOTO Tesla K 0ojiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHumner nectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUrareneil. TersoBoe
3arpsiI3HEHUE OKPYIKAIOLIECH CPEbl.

TexXHUYEeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIWIbHHUK,
KOHJIUIIMOHEP, JU3CIbHBIA W KapOIOpAaTOpPHBIN JBUTATENH, IapoBas TypOWHA,
MOJy4YCHUE CBEPXHUZKUX TEMIIEpaTyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOJO0B C
HCITOIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIMSA OMOOPTaHWYSCKOTO TOILIMBA JIIS
BBIPA0OTKHU «TEILIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meneHnne TemMnepaTyphl IpU aauadaTHIECKOM paCIIuPEHUH.

Bo3zaymHoe orauso.

CpaBHeHME yACIbHBIX TEINIOEMKOCTEH BEIECTB.

CniocoObl MI3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.



KomrnprorepHble MOIENH TEMIOBBIX JBUTATENECH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomol, npaKkmukKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpoluecca.

N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPaATypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeuiecmea. Pazoevie nepexoobi.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u kurneHue. Y ieapHas TenioTa
napooOpa3oBaHMUs.

HacepilienHble ¥ HeHachIlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH U JIaBJICHMS HACBIIIIEHHOTO Mapa OT TEMIIEPATYpPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT JABJICHUS B
AKUJIKOCTH.

Brnaxxnocth Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayine FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacuiupeHue *KUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimmpenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHWN YacTHII BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O PACHIMPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEPEX0Iax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kamumnsipusie siBiienud. JlaBiieHrue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamnaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKHUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Hemoncmpayuu.

TertoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusie siBieHusl.

Moaenn HEHLIOTOHOBCKOM KHUJIKOCTH.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS] KPUCTAUIMYECKOTO BEIIECTBA.

Bunbr nepopmanuii.

Hab6nronenune manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIUIOTHI IUIABJICHUS JIbA.

N3yyeHne CBOMCTB HACBHILLEHHBIX I1apOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUIEHNUH.

N3mepenue koadpuiimeHTa NoOBepXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOwra.

HccnenoBanne 3aBucuMoOcTH  JedopMmaliii  pPe3UHOBOro olpasua ot
MPUIIO)KEHHOU K HEMY CHUJIBI.

Pasznen 4. JinekrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJIEKTpUYeckuil 3apsa. JlBa Buna
AJEKTPUYECKUX 3apsiioB. [IpOBOJHUKM, JUAJIEKTPUKU U MOJYINPOBOJHUKHU.
DNeMEeHTapHBIN ANEKTPUUECKHM 3apsi. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOT0 3apsa.

BzaumoperiictBue 3apsioB. Toueunsie 3apsbl. 3akoH KymoHa.

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

Hanpsok€aHocTs  anekTpudeckoro  mosis.  [IpoOueiit  3apsa. Jlunwwm
HAIPSKEHHOCTHU AJIEKTPUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANIOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTHU
NOTEHIMATIOB [JIs1 3JEKTPOCTAaTHYECKOTrO TMojs (Kak OJHOPOAHOTO, TaK U
HEOTHOPOJHOTO).

[IprHIMI CynIepno3ULNY ATIEKTPUUYECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lome paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo o0béMy mmiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEYHON TUIOCKOCTH. KapTwHBl JHHUN HANpsHKEHHOCTH OSTHUX TOJEH W
SKBUIIOTECHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUUECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BEUIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOpa.



[TapamiensHOE coenHEHNE KOHIEeHCATOpOoB. [locnenoBaTenpbHoe coequHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBrkeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IT0JIE.

TexHUYecKHe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHUE HIIEKTPOIpPHUOOpPOB,
KOHJIeHCaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mopgenb anekTpoctaTuueckoro reaeparopa (Ban ne ['paada).

[TpoBOJIHUKH B 3JEKTPUUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3aluTa.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUIYECKOTO MO 3apsKEHHOTO KOHAEHCATOopa.

3apsiika v pa3psaka KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIyYEHUsI CBETOINO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEPXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmosannblil I1eKmMpu1ecKuili mok.

Cuna toka. IlocTossHHBIN TOK.

VYcioBus CylIeCTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukun
toka. Hanpsixkenue U u DJ1C é.

3axkon OMa J1J1s ydyacTKa HeIu.

DIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OAHOPOIHOTO
MMPOBOJHHUKA OT €ro JJMWHBl W IUIOWIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenma.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBas MOLIHOCTb, BhIAENSEMash Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBIICHUE HCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. Kopotkoe
3aMbIKaHHE.

Kongencarop B 11enu nocTossHHOTO TOKA.

TexHUUeCKHe YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHL: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUIECKOU SHEPTUM.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSKEHUSA JJIs1 PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTMPOTHUBIEHUS HWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAU TIONIEPEYHOr0 CEYEHUS U MaTepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIKkaHHE TraJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco06sI coenMHEHUsT UICTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU HCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMeTrpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pa3HOCTH NOTEHIIMATOB MEXKY MOJIOCAMU HCTOYHUKA TOKA OT
CWJIBI TOKA B LIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIECHHS] METAJUIOB OT
Temiepatrypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.



[TonynpoBogHUKM. CobGcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS IUCCOLMALIMSL.
DnekTponus. 3akoHbl Papajes A FIEKTPOIU3a.

DINIeKTpUUYECKUl TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuuecKkne yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiaHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TaJIbBaHUKA, pa)UHUPOBAHUE MEIH, BHITIJIABKA
ATIOMUHUS, DJIEKTPOHHASI MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYITPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Hab6nronenue snekrpoiusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl n3MepeHus: PU3NYECKUX BEJIMUMH C UCTIOIh30BAHUEM aHATIOTOBBIX U
IU(GPOBBIX U3MEPUTEITBHBIX MPUOOPOB U KOMIIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AGCOIIIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OrnieHka rpaHull OrPEITHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKnx BENMYMH, MPOBEPKAa MPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe padOThI, MPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

Nzydenue kypca ¢puzuku yriny0a€HHOro ypoBHs B 10 kjacce oCcyIiecTBaseTCs
C YY4€TOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMHW MAaTEMaTHKH,
Omonoruu, XUMuH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3ZAHHbBIE C UIYUEHUEM MEMOO0E HAYUHO20
nO3HAHUA: SBIICHWE, HAay4HbIH (HakT, TuUmote3a, (pu3mveckas BEIWIMHA, 3aKOH,



TEOopusl, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TadopaTopusi.

Mamemamuxka: pelnieHHe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6ona, ux rpaduku u cBoiictBa. TpuronoMmerpuueckue QyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHUE B KUBOHM mpupoae, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KaIOIIEeH Cpesbl,
yTUIM3alUsl OUMOOPTaHMYECKOr0 TOIUIMBA [UIsl BBIPAOOTKM  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KANMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusn: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsh Macca, MOJIydYeHHEe HaHOMAaTepHalloB, TEIIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIbI, HIEKTPUUECKHE CBOMCTBA
METAJJIOB,  JJEKTPOJUTUYECKAas  JTUCCOIMAIMs, TrajbBaHUKa, dJEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeodbpa3zoBaHue ABUKEHUN C MCIOJIB30BAHMEM MEXaHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTMYECKUE KOHCTPYKIMU
(KpOHILUTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (THMPOCKOI, BOJOMET U JIpyrHe), IBUraTeslb BHYTPEHHETO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3e€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbl, TOJIyIPOBOIHUKOBBIE PUOOPHI, F'AJIbBAHUKA.

11 KIJACC

Pa3znen 4. JinekTrpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

BzaumopenicTBue MOCTOSAHHBIX MAarHUTOB H  MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wuHaykuuu. llpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (MIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJIb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTUKH, Iapa- U JUaMarHETUKH.



Texnuueckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAOYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMi MAarHUTHOM MHAYKUIHMH TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicTeue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaOntonenue nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYusL.

SIBiieHne  DJIEKTPOMAarHUTHOM MHAYKUMM. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAYKIMHU. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Dyko.

OJC uHAYKUMHU B MPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunykruBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenune camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHHuecKkne yCTpOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHl: MHAYKIHOHHAsS
[€4b, COJIECHOU/I, 3aIUTa OT IEKTPU3ALNUU TEJI MPU ABUKEHUU B MArHUTHOM I0JIE
3eMIIH.

Jemoncmpayuu.

HaGnronenue siBjaeHUS 2JIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoct IDJC HHAYKUUMH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenune marauTa B aJlOMHUHUEBOU (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd D/IC CaMOMHIYKIIMH OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B IEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MArHUTHOTO MOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe U JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHWYECKON sHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJICOAHHMM M3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmumntyna u (dasza kosiebanuid. CBs3b aMIUTMTY/bI KOJI€OaHUN HCXOIHOU
BEJIMYUHBI C aMIUIUTYyJaMU KojieO0aHuii e€ CKOPOCTU U yCKOPEHHSI.

Ilepuon u wyactora kojeOanuid. Ilepwon ManabiX CBOOOIHBIX KoJIeOAHMIA
MaTeMaTU4Yeckoro wmasitHuka. [lepuon CcBOOOIHBIX KOJeOAHHUM MPYKMHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaronux Konedanusx. BeiHyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckne yCcTpoHCTBa U TEXHOJOTHYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoIeOaTENHHOTO IBUXKCHHUS.

Ha6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTUTY I

HccnenoBanue 3aTyxaronmx KojieO0aHUi U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OaHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHui Trpy3a HAa MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasTHUKA.

3aKOH COXpaHEHUS PHEPTUU MPU KOJIEOAHUSAX TPy3a Ha IPYKUHE.

NccnenoBanne BIHYKIECHHBIX KOJICOAHUN.

Habmronenne pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUMN HUTSHOIO M NPYNKUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0J€ K0JIeOaHUI Ha YIIPYroM MOJIBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMILTUTYIbl 3aTyXalOIUX KOJICOaHUH.

UccnenoBanue BIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHummubsle Ko1e0aAHUAL.

KoneGarenpubiit koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeallbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYJOM CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaromume 3JIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxneHnHbie
AJNEKTPOMArHUTHbIE KOJeOaHUsl.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO TOKAa. AMIUIMTYJIHOEC U
NEHCTBYIOIIEE 3HAYEHHWE CWJIbBI TOKAa W HANpsOKEHUsS TpU pazIuyHou dopme
3aBUCUMOCTHU MEPEMEHHOTO TOKa OT BPEMEHHU.

CuHycouianbHbI TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya U MOTpebieHHE
ANEKTPUYECKON SHEPTUU.

DKOJIOTMYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TeXHUYEeCKHe yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JICKTPUUECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jemoncmpayuu.

CB0OOIHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIMX IEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BriHyX1eHHbIE CHHYCOUIATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy W PE3UCTOP.

Ha6nrogenue 31eKTpoMarHuTHOr0 pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbLe 60JIHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
OpojoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpakeHHeE, MpeloMJIeHUE, UHTephepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)XXEHUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[Mkana >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMIIBI paguoCBsI3U U TedeBUAeHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl.

Texnuueckre ycTpocTBA W MNPAKTUYECKOE TNPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGnronenune orpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

AKyCTAYECKHUUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnrogenune cBsSI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHMI.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIIOMIIEHUE,
nosispusanusi, tudpaxius, nHTepdepeHIns.

Oo6nHapyxeHue nHGPaKpPacHOTO U YIbTPa()UOIETOBOTO H3ITYyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.



N3ydenue napaMeTpoB 3BYKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera.
ToyeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIM NTOKA3aTeNb NpeaomMiaeHus. [IocTOSIHCTBO 4acTOTHI
CBETA U COOTHOIIEHUE JIJIMH BOJIH IIPU IEPEX0J]IE€ MOHOXPOMATUYECKOT'O CBETA YEPE3
IPAaHUILY pa3/ena IBYyX ONTUYECKUX CPEN.

Xona nydeit B mpusme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiye TuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUe
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iy4da, MPOLIEAIIETO JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onTtudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOHparoNMX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMyMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHHMKOB. lIpuMepsl KinaccHueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpakimoHHas peméTka. YCIoBHE HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIUOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHHuecKkne YCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHL: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MNpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

Ha6nrogenue noaHoro BHyTPEHHET0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIyYKOB 4YEpE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3aX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

Habntonenune nuatepdepeHnn crera.

HaGnronenue 11BETOB TOHKUX IJIEHOK.

Habnronenue nudpakiuuu ceera.

N3yuenue nuppakiinoHHON perETKy.

Ha6nrogenune nudpakiimoOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[TpumeHeHue MOSIPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

UccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSIHUSI OT BelecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenue HhokyCcHOTro pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpEpEeHINN U MOISIPU3AIIHI CBETA.

N3yueHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuenue nnaTepdepeHnm 1a3epHOTro U3MyYeHUS HA IBYX IIETISAX.

Habmronenne nucnepcun.

Habmronenue u ucciaegoBanme 1udpakiimoHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tony4yenue crekTpa U3Iy4EHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieNMAILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPHUHU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBsi3b Macchl C SHEPruel U UMITYJILCOM PENSTUBUCTCKOW YaCTHULIbl. DHEPrus
ITOKOSI.



TexHu4yeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CITYTHHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIHUM  PEIATHUBUCTCKUX 4acTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TeroBoe u3NydeHue (M3IydeHue aOCONIOTHO YEPHOIO TeEla).
3akoH cmenienust Buna. ['unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. Croneroa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa st potodddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakawollyro mnoBepxHocTh). OnbiTer [1. H.
JleOenena.

BonnoBsie cBolicTBa yactuil. Bonubl ne bpoiins. JlnuHa BosHbI 1€ bpoiis u
pasMmepsl 00JacTH JIOKIM3AlUM JABWXKYIIEHCS dacTtuilel. KopnyckymnspHo-
BOJTHOBOM ayanu3m. Jludpakius 31eKTPOHOB Ha KpUCTAJIIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHS] HEONpeaeIEéHHOCTEN
I'eiizenbepra.

TexHuueckre yCTpPONCTBA W TEXHOJIOTMYECKUE TMPOIECCHI: CIEKTPOMETD,
dotornemeHT, GOTONATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBICHUSA  TMOJYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosuuoi [Imanka Ha ocHOBe HccnenoBanus ¢hoTodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxa amoma.

OnpITEl MO HCCIENOBAHHUIO CTpOeHUs aTtoma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Toctynatetr bopa. M3nyuenue u nornomerne GoTOHOB MPU MEPEXOJIE aTOMA C
OJIHOTO YPOBHS SHEPTUU Ha JPYTOM.



Bunpl ciexktpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJICHHOE U3NlyueHue ceera. Jlazep.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue inHeHyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OnpeneneHue IIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Habnronenue nuHeiyaToro cnekrpa.

HccnenoBanue crnekTpa pa3peKeHHOr0 aTOMAapHOTO BOJAOPOJA M U3MEpPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucno sigapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnaj. 'amMa-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHHU3UPYIOUIETO HU3Ty4YEHHs. BiusgHME pPagMOAKTUBHOCTH Ha YKUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl aapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YOPaBISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEeKThl Pa3BUTHS
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpaly U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

dyHaaMeHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
IIpencraBnenne o CranaapTHOM Moaenu. KBapk-riitooHHas MOJIeNb aJpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TEéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETP, Kamepa
Bunbcona, snepHsIil peakTop, TEpMOSIZIEPHBIN peakTop, arToMHasi 60MOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenne norioiieHus: OeTa-4acTUll aTFOMUHUEM.

Pasznea 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonpl acTpOHOMUYECKUX HCcaeqoBaHUN. (COBpEMEHHbBIE ONTHYECKHUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTb. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpalIbHBIN KJ1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCJIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKJICHUU U 3BooIMU CoJHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii [Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonsmoro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpykrypa Beenennoit. MeTtaraiaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGnronenust 3B€3qHOor0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JIsI OTPEIeTCHHs TOJI0KEeHHsI HEOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

Habmronennss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUJICHUH.

Du3YeCKUH MPAKTHKYM.

Cnioco0b1 m3MepeHust PU3NYECKUX BEJIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKAa TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM) ).

O0o0maoIee MOBTOPEHUE.



O6o00uieHne U cucTeMaTH3alus CoIepKaHUs pa3liesoB Kypca «MexaHukay,
«MonexynspHas pU3MKa U TEPMOAUHAMUKA», « DIEKTPOIUHAMHKay, «Konebanus u
BOJIHB», «OCHOBBI CHELUAIBHOW TEOPUH OTHOCHTENBbHOCTHY, «KBaHTOBas
duznkay, « 2IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u acTpOHOMHUUM B HSKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax NeaTeTbHOCTH YeJI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApTUHE MUpA, 3HAYCHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIbHOM M  MPOTHOCTHYECKOW  (QYHKIUH
(¢uznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HOPMUPOBAHUM MIPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O PUPOIE.

MesknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puzuku yrayonénnoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEep’KaTeIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMd MAaTE€MAaTHKH,
OMOJOTUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, C6A3aHHbIE C UZYUEHUEM MEMO006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (hakT, runoresa, (pumyeckas BeIWYMHA, 3aKOH,
Teopus, HaOIIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE, MOJElb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U(poBast 1abopaTopHsl.

Mamemamuxa: peEUICHHE CUCTEMBbl ypaBHEHUH. TpuroHomerpudeckue
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoanble 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUs TPEyroJbHHUKOB,
ompeiesIeHUE TUIONIAaU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »>nextpuueckue SIBIECHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IPUPOJE, DKOJIOIMYECKUE PHUCKHM IIPU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMarHOCTHKa B MEJUUUHE, ONTHYECKUE SBJICHHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMUYECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKa, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, TteiepoH, CBYU-meub, ynpTpa3ByKOBass JIHAarHOCTHKa B TEXHUKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI YyueOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU €SATEIBHOCTH, B TOM YHCJIE B YAaCTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YUAIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX 1IEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEHOCTh B MHTEpECAX TPaKIAHCKOTO
oOIecTBa, y4yacTBOBaTh B CaMOYIpaBJIeHMHM B 00pa3oBaTeIbHON
Opra’Hu3anuy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLMAJIbHBIMM  HMHCTUTYTAMU B
COOTBETCTBHH C UX QYHKUIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMAaHHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM
pPOCCUHCKUX YUEHBIX B 00J1acTH (PU3HKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ|a B MOCTPOCHUE YCTOMIMBOTO OYIyIIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKOIN HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NeATeIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIaTh OCOZHAHHBIN
BbIOOp Oynyiel npodeccuu U peanu3oBbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JACTH
(U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIr'H4€CKOIro BOCIMTaHud:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCUCTBUUA B OKPYXKAIOLIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'0O ITO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHUs (DU3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJIMPOBAaTh M aKTyaJW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETN NEATEITHbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHKCHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAECMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTePHAIIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNbTATOB LEJSIM, OIICHUBATH PUCKHU TTOCJIEICTBUN NEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabcKue 1eiCTBUA .

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB pEIIeHHs 3a7ad  (PU3NYECKOTo
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB [MO3HAHUS,

BJaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHHUA, €ro
UHTEpIpETaIlMy, MPEOOPa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JAaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJIATh MPUUYMHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOJuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
NESATEeIIbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUS] HHPOpMaUK (GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M WHTEPHpETalni0 HH(pOpMAIUU pa3IuyHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWH(MOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PENICHUHM  KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKAHUS B Pa3NMUHBIX (popmaTtax ¢
yaéTOM Ha3HAadeHUS WHPOPMAIMA U TIICJICBOM ayIUTOPHUH, BHIOHWpas
ONTUMAJIbHYI0 (POPMY MpECTaBICHUS U BU3YyaTU3alNN.

KoMmMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:



OCYUIECTBJISITh OOIIEHHE Ha YpokKax (U3HKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIB30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMAaTh U UCIIOJIb30BaTh [IPEUMYILIECTBA KOMAaHAHON U MHIUBUYaJIbHOU
paboThI;

BbIOMpATh TEMATHKYy W METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJOr0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH IUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, 0OCYKIaTh
pEe3yNbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTrO y4YaCTHHKAa KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLCHUBATh WAECU C IIO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIACHUE B Pa3IMYHbBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PeryjsiTuBHBIe YHHBepcaJlbHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATh TO3HABATELHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTAaBIISATH IJIAH PEHICHUS! PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATOUYTCHHH;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPENOYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(¢U3UKN, TOCTOSTHHO TOBBHIIIATH CBOW 0OOpPA30BATENbHBIN W KYyJIbTYypPHBIN
YPOBEHb.

CaMOKOHTp().H]), AMOIUOHAIbHBIN MHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BIAJ€Th HAaBbIKAMU I[IO3HABaTEIbHOW pedliekcCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JIECHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMU;

WCIIOJIb30BaTh MPUEMBI peIIeKCUM AJIsl OLIEHKH CUTYallMU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PELICHUSA MO HUX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU AaHAJIWA3€ PE3YJbTAaTOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU AaHAJIW3€ PE3YJbTAaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHUSI MPOTPAMMBI IO
duszuke Ui ypoBHS cpefaHero ooOmiero oOpa3oBaHUs Y 00ydarouimxcs

COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIITOTaratoIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPAaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEryJIMPOBAaHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM HU3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBaTh
OTHONICHUS C APYTHUMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEPEC U
paspeniaTb KOH(JIUKTHI.

I[NTPEAMETHBIE PE3VJIbTATBI

K xon1y oOyuenwus B 10 knacce npeIMeTHBIE PE3yIbTaThl HA YTITYyOJIEHHOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCA YMEHHUI:



MOHUMAaTh podb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOIMYECKOM,
AKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKOM cdepax AessTeNbHOCTU
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENBbHON U
OporHOCTUYECKOW  GYHKIUN  Qu3nueckoil  Teopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (PU3UKU U TEPMOJUHAMHKH, POJb (PU3NYECKON TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3HUUECKONW KApTUHE MUPA;

pasnuyarh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3HUUeCKUX TeJl U MPOLIECCOB
(siBJIeHUI): MHEpIMaIbHAasl cuUcTeMa OTCY€Ta, abCOJIOTHO TBEPIOE TEo,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JBMKEHHUE, CBOOOJHOE Ma/ieHHeE,
a0CcoJIFOTHO yripyrasi jaedopmaius, aOCONIOTHO YIPYyroe U abCONIOTHO
HEYyNpYroe CTOJKHOBEHHUs, MOJEIM Ta3a, KUIAKOCTU U TBEPAOrO
(KpHCTAJIMYECKOT0) TeJa, UACAIbHBIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyarh ycioBUA (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, TOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHUE MPOLECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OpMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkoHbl HbIOTOHA, TpUHUMI ~ OTHOCUTENbHOCTH [ammies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEPIHH,
yCJIOBHUSl paBHOBECUsT TBEPAOrO Tena), MpPU HTOM HUCIOJIb30BATH
MaTeMaTHYECKOE BbIPAKEHHUE 3AKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
¢du3nuecknx 3aKOHOB: TpeoOpa3oBaHui ['amuiesi, BTOPOro M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAHEHHUS HMIIYJbCa U MEXAHUYECKOH
SHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKH U
TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTpPAlUHUEH €ero
MOJIEKYJI, CBSI3b TEMIIEpAaTypbl BELIECTBA CO CpPEIHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypol, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnNepBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHHMs] PHEPIHHU B TEIUIOBBIX MPOIECCaX), MPU ATOM HUCIOIb30BaTh



MaTeMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHUsA MeHneneeBa—KnaneiipoHa;

aHAIM3UPOBATh M OOBSACHATH DJIJIEKTPUUYECKUE SIBICHUS, HCIOIB3YS
OCHOBHBIE TIOJIO)KCHUSI U 3aKOHBI JEKTPOJUHAMHUKHU (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsja, 3aKOH Kymnona, MOTEHIIUAITBHOCTh
AIIEKTPOCTATUYECKOTO TIOJS, MPHUHIUI CYMEPHO3UINH AIEKTPUISCKUX
MOJIeH, TIPU 3TOM yKa3biBas yCIOBHUS NPUMEHHMMOCTH 3akoHa Kymnowna, a
TaKKe MPAKTUYECKH Ba)KHBIE COOTHOIICHMS: 3akOHB Oma uisi ydacTka
e U JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[xoymnsa—JleHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

ONHUCHIBaTh (PU3MYECKHE MPOIECCHl M SBJICHUS, HCIONB3YS BEITUYHHBI:
nepeMelieHrne, CKOPOCTh, YCKOPEHHE, UMITYJILC Tella U CUCTEMBI TEJI, CUIIA,
MOMEHT CHUJIbI, JABJICHNE, TOTCHIIMATbHAS DHEPT S, KHHETHUECKasl SHEPT U,
MeXaHW4ecKasi SHeprusi, paboTa CHIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CWJIa TSKECTH, CWJIa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, YHEPTHs
B3aUMO/ICHCTBHSA Tela ¢ 3eMIIEN BOIHM3H e€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedpopMaIy Mpy>KUHBI, KOJIWMYECTBO TETUIOTHI, aDCONIOTHAS TeMIIepaTypa
Tena, paboTa B TEPMOJUMHAMHKE, BHYTPEHHSISI JHEPTHS HICATBHOTO
OJIHOATOMHOTI'O Ta3a, paboTa MAeabHOTO ra3a, OTHOCUTEIbHAs BIAXKHOCTD
Bo3ayxa, KII/| uneanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPSDKEHHOCTD JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUPJIEKTPUKE, MOTEHIIUAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABUKYIIAS
CWJa, CHJIa TOKa, HAaMpsKEHHWE, MOUTHOCTh TOKa, AJIEKTpUUYecKas EMKOCTh
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydYacTKa  Lemu  C
MOCIIEIOBATENIbHBIM M MapaJIeIbHBIM COSTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUYECKOTO OIS KOHACHCATOPa;

OOBSICHATh  OCOOCHHOCTH  TPOTEKaHWUs  (PU3MUECKUX  SBJICHUIL:
MEXaHUYECKOE JIBI)KEHUE, TEIUIOBOE JBM)KCHHE YacCTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKCHHE, Muddy3us, ucrapeHue,
KUATICHUE W KOH/CHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIUIONIEpEeayuu, dIEKTPU3AIMS TeJl, SKBUIMOTCHIIMAIIBHOCTh MTOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MIPSIMBIX H3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl MOJYYCHHOW 3aBUCHUMOCTH
¢usnuecknx BeNMMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPENTHOCTE  M3MEpPEHWi, JelaTh  BBIBOABI 10  pe3yJbTaTam
WCCIIEIOBAHMS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COJIOTHBIE U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHUIA;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
NOJIyYeHHbIE PE3yJbTaThl W JENaTh BBIBOJ O CTaTyce MpeasoKeHHOU
THITOTE3BI;

coOJ01aTh MpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEICHUN UCCIIEI0BAHNIN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa M y4eOHO-
UCCIIeIOBATEIbCKOM M TPOEKTHOW JEeATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYA0BAHMS;

pemiatb pacu€THblE 3aJayd C $BHO 3aJaHHOM M HESBHO 3aJaHHOU
(¢u3nueckol MOJEebI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (Qu3Myeckod Mojenu, oOTBevawlleid TpeOOBaHMSIM  3ajauH,
NPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IMOCTYJIAThI (PU3HUECKHUX
TEOpUN MPHU HMCTHOJIB30BAHMM MAaTEeMaTHUYECKUX METOAOB pEIIeHUs 3ajad,
NPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIOIUXCS JAHHBIX, aHAJTU3UPOBAThH
pe3yNbTaThl U KOPPEKTHPOBATh METO/BI PEIICHUS C YUETOM IMOTyYESHHBIX
pe3yJIbTaToB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (GU3MKH, a TAaKKEe MHTErpalliy 3HaHUN U3 IPYrUX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy’KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBACHEHUS OCHOBHBIX
NPUHIUIIOB paOOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaAJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YEJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU THPOIECCaMH, C
HO3UIMNA SKOJIOTMYeCKON O€30MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE PasyMHOM HCHOJIb30BAHUM JOCTHXKEHUIN
HAyKM W TEXHOJIOTUH M JajbHEHIIero pa3BUTHS UEJIOBEYECKOTO
00111eCTBa;

NPUMEHSTh Pa3udHbIe CIIOCOOBI PaboThl ¢ MHpOpManuen (U3NIECKOTO
COJEpKaHUSI C HCIOJB30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIONb30BaTh COBPEMEHHbIE HWH()OpPMalMOHHBIC



TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMaIK, MOJYYEHHOM U3 PA3IUYHBIX HMCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJYy4aeMyl0  HMH(OpPMAUUIO M  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIM3a UCTOYHUKA UH(POpPMALIUK;

POSBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUM B MTPOLIECCE BHIIOJHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPaA3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACIpPENesaTh AesATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMO POOIEeMBb;

NPOSIBIATh MOTHBALIMIO K Oyayuiel npodecCuOHaIbHON AESITEIbHOCTH 110
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIIS.

K xony oOyuenus B 11 knacce npeIMETHBIE PE3yIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

IOHMMATh POJIb (PU3UKH B SKOHOMHUYCCKOM, TEXHOJIOTUYECKOM, COITUATBHOM
U ITHYECKOM cdepax IesTeTbHOCTH YeIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOW Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUECKOM
JeSITETbHOCTH YeJOBeKa M JaJbHEHIIeM HayYHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHE OIUCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOW TEOPUHM — DJIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
buzudeckoir Teopur B (POPMHPOBAHMHU TPEACTABICHUN O (Pu3MUECcKOit
KapTUHE MHpa, MeCTO (HU3WYECKOW KApTUHBI MHUpa B 0OmeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUIN O PUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (U3UUECKUX TeJl U MPOIIECCOB
(SIBJICHMIA): OJTHOPOIAHOE DIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWsl, MaTeMaTHUYECKUN MAaSTHHUK, WCaTbHBIN
Py KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, ujcaNbHBIN
Kosie0aTebHbIN KOHTYp, TOHKAS JIMH3a, MOJIENIEH aToMa, aTOMHOTO SiApa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCJIOBUS (TpaHUlbl, 00JacTH) NPUMEHUMOCTH (U3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOINN XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

AHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE TMPOIECCHI M SBIICHUSA,
UCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS W 3aKOHBI DJIEKTPOJAWHAMHUKUA H
CIEIUATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, npaBwio  Jlenma, cBa3p  O/C
CAMOMHIYKIIMM B OJEMEHTE JJICKTPUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, TTOCTYJIAThI CIICIIMATIBHON TEOPUH OTHOCUTEILHOCTH
OUHINTEHHA);

aHAJM3UPOBATH U OOBSCHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (u3uKuM  (ypaBHeHHME  DWHIITEWHa  AJid
dboTorddexTa, mepBbIif U BTOPOU MOCTYJIAaThl bopa, MPUHIIUIT COOTHOIIIEHUS
HeonpenenéHHocten ['eiizeHOepra, 3akoHbI COXpaHEHHUsS 3apsA/lOBOTO U
MacCOBOI'0 YHUCEJI U SHEPTUU B SJICPHBIX PEAKIUSIX, 3aKOH PATUOAKTUBHOTO
pacmnana);

OMUCHIBaTh (DU3NUYECKUE TPOILECChl U SIBJICHUS, WCMOJb3Ysl BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJIsl, MOTEHIIUA YJIEKTPOCTATUUECKOTO
MoJisl, Pa3HOCTh TOTEHIMAJIOB, DJEKTPOJBIKYIAs CHUJIa, WHIYKIIUSI
MarHuTHOTO TIOJIsI, MAarHUTHBIA TIOTOK, CHJIa AMIiepa, WHIYKTUBHOCTD,
ANICKTPOABMIKYIAS CHJIa CAMOWHIYKIIMHM, DSHEPTrUs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT S, SHEPTHUs
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHS U UMITYJIbC ()OTOHA, MAaCCOBOE YHCIIO
U 3apsij siApa, SHEPTUS CBA3M SPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3UYECKUX  SIBJICHUU:
ANIEKTPOMArHUTHAs! MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(epeHIINs
BOJIH, Audpakuus, IJUCHEPCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dboToanekTpuueckuii 3 dekt (hotorddexr), anbda- u 6eta-pacnasl saep,
ramMmma-usiaydeHue saep, Gu3nuecKkue MPUHIUIBI CIEKTPAIBLHOTO aHAIHN3a U
paboTHI J1a3epa;

OTpeeNsITh HAIMpaBiIeHUE WHIYKIMA MAarHUTHOTO TIIOJSl TMPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHna;

CTPOUTH U300paKeHNe, CO3aBaEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHSATUSA, TEOPUU U
3aKOHBI JIJII aHalm3a ©W  OOBSACHEHWS  (U3UYCCKHX  IIPOIIECCOB,
IPOUCXOJAIIMX B 3BE3/1aX, B 3BE3AHBIX CHCTEMAX, B MEKrajlaKTHUUYECKOMN
cpene; ABMKEHUS HEOCCHBIX Tel, DBOIONNHM 3BE3/ U BeeneHHoi;
POBOAUTh HWCCIEAOBAHUE 3aBUCUMOCTEH (DHU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHUH, IMpPU HATOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHUpOBATH pe3yJibTaThl MOJYYEHHOM  3aBUCUMOCTHU
¢usnuecknx BeNMMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTE  W3MEpPEHUM, JenaTh  BBIBOJABI IO  pe3yjbTaTaMm
HCCIIEIOBAHUS;



MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OLICHWBATh a0COJIOTHBIE U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHUIA;
MPOBOJUTD OMBITHI 1O MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh AKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATh
MOJy4YeHHBIE pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUI;
co0Mro1aTh MpaBuiia 0€30NMacHOro TPy/Aa IPY MPOBEACHUN UCCIICIOBAHUN B
pamMkax  y4yeOHOTO  OKCIIEPHMEHTa,  MpakTUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENHHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYA0BAHMS;

pemats pacuy€THble 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOU
¢u3ndyeckold MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCJIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIIUEe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(GopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (YU3HUYECKUX TEOPHi
Npd  WCIOJB30BAHWMA MAaTeMaTHYeCKUX METOJOB pEHICHHs  3ajad,
IPOBOJIUTH PacyEThl HA OCHOBAHWH MMEIONUXCS JTAHHBIX, aHAJTHU3UPOBAThH
PE3yNbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUs C YYETOM MOJTYUYEHHBIX
PE3YNbTATOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3[eioB Kypca (GU3MKH, a TAaKKE UHTETPAIMK 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCY’KJIEHUMN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHUS,

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUA [JI1 OOBSCHEHHS OCHOBHBIX
PUHIIMIIOB PabOThI U3MEPUTETBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB;

INPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPY’KAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeJIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU HPOLECCaMH, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
OPUPOJOTIONB30BAHUM, @ TaKKE PasyMHOM HCIOJIb30BAHUM JOCTHKEHUIN
HAyKM W TEXHOJIOTUH s JajbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00111eCTBa;

MPUMEHSTh Pa3UYHbIe CIIOCOOBI paboThl ¢ WHGOpMAIe (HU3UIECKOTO
COJAEp)KaHUSI C HCIOJB30BaHMEM COBPEMEHHBIX HH()OPMAaIMOHHBIX



TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpEeAbsIBICHUS Y4YeOHOU U
Hay4HO-TIOMYJISIPHOU MH(OPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(pOpMaIMK, MOJYYEHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpMAUI0O U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

IPOSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO NPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHINIOJHEHUS
IPOEKTHBIX U YUYEOHO-UCCIEeI0BATENbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPaA3IUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PAOOTy TPYIIIbI, PAlMOHAIBHO PACIpPenesiTh AesATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMO POOIeMb;

NPOSIBIIATh MOTHBALIMIO K Oyaymiel npodecCuOHAIIbHON AESITEIbHOCTH 10
CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. HAYYHBIN METO/ ITIO3HAHUS ITIPUPO/IBI
11 HayunsIii MeTO MO3HAHUS IPUPOIBI 6
Hroro mo pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPAHECHHS B MEXAHHUKE 10 1
Hroro no pazueny 35
Pa3nea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJAUNHAMUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPHUH 15
3.2 Tepmonunamuka. TeninoBble MalTuHbI 20
33 ArperaTHble cocTosiHUs BemiecTBa. da3oBbie 14 1
Tepexo/ibl
Uroro no pazueny 49
Paznen 4. DJJIEKTPOIUHAMHUKA
4.1 DNEKTPUUECKOE T10J1E 24
4.2 IToCTOSHHBIN NEKTPUUYECKUI TOK 24




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazneny 54
Pa3nen 5. PUSMUECKHUHA MIPAKTUKYM
5.1 ®u3nyecKuil NPakTUKyM 16 16
Uroro mo pazneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPOJIUHAMHUKA
11 MaruauTHO€e nose 14
1.2 DneKTpOMarHuTHAsE MHIYKIHS 13 1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4ecKkue KoJieOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro no pazueny 60
Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OchoBbl CTO 5 1
Uroro no pazueny 5

Pasnen 4. KBAHTOBASA ®U3UKA

4.1 KopmyckynsipHO-BOTHOBOM Ayann3m 15

4.2 dusuka atoma 5

®du3rKa aTOMHOTO SApa U IIEMEHTapHBIX
YACTHI]

4.3




Hroro no pazneny

25

Pazpnen 5. JIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

5.1 DeMeHTBl aCTPOHOMHH M aCTPOPUIUKU 12
Hroro no pazneny 12
Pa3nen 6. PUSMUECKHUHN MPAKTUKYM
6.1 ®uznyecKkuil NpakTUKyM 16 16
Wroro mo pazneny 16
Pa3ngen 7. OBOBIAIOLIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHne
71 MPEIMETHOTO CO/ICPKAHUS U OITBITa 15
' NS TeTBbHOCTH, TPUOOPETEHHOTO TIPU
n3yueHuu kypca ¢pusuku 10 — 11 xkmaccon
Hroro no pazaeny 15
PezepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsI padoThbI pecypest
1 ®usznka — pyHIaMeHTalbHas HayKa O 1
pUpoie
9 HayuHblii MeTO MO3HAHUS U METOBI 1
UCCIEeIOBaHUS (PU3NYECKUX SABJICHUN
DKCIEPUMEHT U TEOPUS B MPOLIECCE
3 no3HaHus npupoasl. Habmonenne u 1
IKCIIEPUMEHT B (hU3HKE
4 Crioco6b1 n3mMepeHus: GU3HIEeCKuX 1
BEJTUYMH
AGCOIIOTHAs U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
BEJTUYHH
MopenupoBanue B pusuke. Poib u mecto
5 ¢bu3uku B GOPMUPOBAHUU COBPEMEHHOM 1
HAy4YHOU KapTHUHBI MUpPA, B IPAKTUYECKON
NEeSITEeNbHOCTH JIIOeH
Mexanuueckoe nBuxeHue. Cucrema
7 orcueTa. OTHOCUTEIBHOCTD 1

MCXaHHYCCKOI'o IBUXKCHU . HpSIMaH n
O6paTHa$I 3aJa4ud MCXaHUKHU




Pannyc-BexTop MaTepHanbHON TOYKH, €ETO
IIPOCKLMU HA OCU KOOPJUHAT.
Tpaekropus. [lepemenienue. CkopocTsb.
Hx npoeknuu Ha 0OcH KOOpAMHAT

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOT O JBUKEHUS

10

CrnosxeHue nepeMenieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMmepHoe nBmxeHne. MroHoBeHHast
CKOpoCTh. Yckopenue. [Ipsmonnneiinoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpsMOINHENRHOTO
JBYDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe majieHue. Y CKOpeHue
cBOOOIHOTO MageHusI. 3aBUCUMOCTE
KOOPJMHAT, CKOPOCTH, YCKOPECHHUS OT
BPEMEHH M UX IpapuKu

14

JIBuxkeHue Tena, OpOIIeHHOTO MO YIIIOM
K TOPU30HTY

15

KpuBonuneitnoe nBuxenue. /[prxenue
110 OKPY’KHOCTH. YTJIOBas U JIMHEHHAas
ckopoctb. [lepruoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TTOJIHOE
YCKOpEHUE

16

KonTponbHas paboTa o Teme
"Kuuemartuka"




IIepsslif 3axk0oH Hprorona. MMHepuuaisHbie
cucremsl orcuéra. [IpuHuumn

17 OTHOCUTENBHOCTH [anumes.
HeunepuinansHbie CUCTEMBI OTCUETA

18 Cuna. PaBHonelicTBytomas cuia. Bropoit
3akoH HerotoHna. Macca

19 Bzaumopeiicteue Ten. Tpetnil 3akoH
Hsrotona

20 [Ipunnun cyneprno3uruu cui. Pemenne
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HrroToHa
3aK0H BCEMHPHOTO TATOTCHHUSI.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHON U
MHEPTHOMN MaccChl

99 Cuna TsDKecTH M yCKOpeHHe cBoOOIHOTO
MaJIeHUs
JIBukeHne HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMMUECKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tema
Cuna tpenus. [Ipupoaa u BUzbI Cuil

25 TpeHusl. [IBuxkeHue B KUAKOCTH U rase C
Y4ETOM CHJIbI COITPOTUBIICHUSI CPE/IBI

26 JaBnenue. ['ugpocraruueckoe JaBieHUE.
Cwia Apxumena
AOGCOIIOTHO TBEPAOE TEIO.

27 [TocTynarenbHOe 1 BpaniaTenbHOE

ABHUIKCHUC TBCPAOTO TCIIa




28

MoOMEHT CHJIBI OTHOCHUTEIEHO OCH
BpaieHus. [lineuo cumbl

29

Crnosxenue cuil, NPUIOKEHHBIX K
TBepIoMy teny. LleHTp TsbkecTH Tena.
YcnoBusi paBHOBECHS TBEPIOTO TEJa.
Bunel paBHOBeCHS

30

Pemenne 3amau

31

KonTponbHas pabota o teme
"NMunamuka. CtaTtuka TBEpIOTO Tena"

32

NMnynec MatepuanbHOW TOUKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpPHANIbHBIX TOYEK. Teopema
O JIB)KEHHMH LIEHTpa Mace

33

NmMnynbe cuibl 1 I3MEHEHUE UMITYJIbCa
Tesa. 3aKOH COXPaHECHHsI UMITYJIbCA.
PeaktuBHOE nBIKEHUE

34

MoOMEHT uMIyJbca MaTEPUAIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITyJIbCa B LEHTPAJIbHBIX MOJSIX

35

Pemrenue 3agau

36

PaGota cuibl Ha MaTOM U HAa KOHEYHOM
nepemeneHuu. ['paduueckoe
npescTaBieHue paboTsl CHUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOU dHEPTUU
MaTepHUAIbHON TOUKH




38

[ToTeHnmanpHbIE U HEOTEHIIUAIBHBIE
cuisl. [lorennumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbsa kocMuyeckasi ckopocTb. CBsi3b
paboThI HEMTOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKON DHEPTUn
CUCTEMBI TeJl. 3aKOH COXpPaHEHHUS
MEXaHWYECKON SHEPTUU

40

VYrpyrue u Heynpyriue CTOJIKHOBEHHUS.
VYpaBHenue bepHymum i uaeanbHOM
KHUIKOCTH

41

Kontponbnas padoTa mo Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

42

Pa3BuTure npenacraBieHui 0 Ipupoie
Ter1oThl. OcHOBHBIE MoJiokeHust MKT.
Judbdysus. bpoyHoBCcKOe TBHKEHUE

43

CrpoeHnue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeN. XapakTep ABMKCHUS U
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA

44

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
KomnuectBo BemectBa. IlocTossHHAs
ABoraipo

45

Temnepatypa. TennoBoe paBHOBeECHE.
Ilkana Lenscus

46

Pemenue 3amau

47

NneansHbIi ra3. 'a30BEIe 3aKOHBI

48

Ypasuenne MenzeneeBa-Knaneiipona.
Pewrenue 3amau




49

AbcomoTHas TeMiepaTtypa. 3aKoH
JanpToHa

50

I/I30Hpoueccm B HACAJIbHOM ra3s€ €
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npencraBieHne
M30TPOIIECCOB: U30TEpMa, U30X0Pa,
nzobapa

52

OcHoBHoe ypaBHenue MKT

53

Pemenne 3amau

54

CBs13b aOCOIOTHON TEMIEpaTyphbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeaHEeN KUHETUYECKON dHEpPTUeH
MOCTYNATEJILHOTO TETJIOBOTO JIBUXKEHUS
€€ yacTuill

55

O0001IeHNE U CUCTEMATU3ALINS 3HAHUN
o teMme "OcHoBel MKT"

56

Kontponbnas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3ajlanue
BHEIIHUX ycioBul 1uis Tl cucremsl.
Breminue 1 BHyTpeHHUE TapaMeTpBbl.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HAUYCHMS BEJIMYMH, OIMCHIBAIONINX €& Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauasio TepMOIMHAMUKH.
Camonpoun3sBosibHas penakcauus T[]
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO




59

Mopens neanbHOro rasa B
TEPMOJUHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOU MOJENH

60

YpaBuenne MeHnneneeBa-Knamnelpona u
BBIpAXKEHUE 11 BHYTPEHHEN DHEPrUun

61

BeIpaxenue 11 BHyTpEHHEH SHEPTUH
OJTHOATOMHOTO HJICAJIBHOIO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Brruncnenue paboTsl 1o rpaduky
nporiecca Ha pPV-auarpamMmme

63

Tennonepenada kak crmocod U3MEHEHUS
BHyTpeHHel sHeprun T]] cuctemsr 6e3
COBEPIIICHHS pabOTHI

64

KoHnBexknusi, TeIonpoBOHOCTD,
W3JTy4YeHUe

65

KomngectBo Temiorsl. TemnoéMKoCTh
Tena. Y neabHas U MOJISIpHAs
TEIIOEMKOCTH BeEIleCTBA. Y AeIbHAs
TEIJIOTa CTOPAHMS TOTLJIMBA

66

Pacuér konuuecTBa TEIIIOTHI NIPU
Terionepeaaye

67

[TonsaTue 06 anrabaTHOM TIpoIIecce.
[IepBrIit 3aKOH TEPMOAUHAMUKHU

68

KonngecTBo TemnoTs! 1 paboTa Kak Mephbl
U3MeHeHus BHyTpeHHen sHepruu T /1
CUCTEMBI




69

BTopoli 3akOH TEpMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpatumocTs mpupoaHbIX
MIPOIIECCOB

70

[TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KII

71

MaxkcumanbHoe 3HaueHue KITJ. [k
Kapuo

72

Pemenne 3amau

73

DKOIOTHYECKHUE ACIIEKTHI MCITOJIb30BaAHUSI
TEIUIOBEIX IBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPY KAIOIIEH CpeIbl

74

Pemenue 3agau

75

O0001IEeHNE U CUCTEMATU3AINS 3HAHUN
no teme "Tepmoaunamuka. TennoBsie
MAaIITuHb"

76

KontponbHas padoTa o Teme
"Tepmonunamuka. TernaoBbie MalIuHb"

77

[TapooOpa3oBaHue U KOHICHCAIIHSL.
Hcnapenue u kumnenue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUs

78

HacbliieHHble 1 HEHACHIIIEHHbIE TTaphl.
KavecTBeHHast 3aBUCUMOCTb IUIOTHOCTHU U
JIaBJICHUs HACBILIEHHOT O 1apa OT
TEMIIEPATYPBI, UX HE3aBUCUMOCTD OT
00bEMa HACHIILIEHHOT' O Mapa.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUSI OT
JIaBJICHUSI B XKHUIKOCTH




Brnaxxnocts Bo3ayxa. AGcomoTHas U

7 OTHOCHUTEIIbHAS BIIAKHOCTD

80 Pemenue 3amau
TBépnoe rteno. Kpucramnuueckue u

81 amop(HbIC TeJa. AHU30TPOIHUS CBOMCTB
KpPHUCTaJJIOB

82 [TnaBnenue n KpucTaAIUIM3ANHS. Y IEIIbHAS
terioTa miasyeHus. CyOnumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue

83 n oxarue. Casur. Moayie FOwra. Tpenen
ynpyrux aedopmannii
TermmoBoe pacmmpeHue KUIKOCTEN 1

84 TBEPBIX TeI. AHTAPMOHH3M TEILIOBBIX
KOJIeOaHMIl YacTHIl BEIECTBA

85 [IpeobpazoBanue 3HEepruu B (Hha30BBIX
nepexoiax

86 VYpaBHeHHE TEIIOBOro OaaHca

87 Pemtenue 3amay
[ToBepXHOCTHOE HATSKEHUE.

88 Kanwmnsapueie siBnenus. JlaBinenue nox
WCKPUBJICHHON OBEPXHOCTHIO HKUAKOCTH.
®opmyna Jlamuiaca
O06o00611eHre U crucTeMaTu3alus 3HaHu|

89 1o TemMe "ArperatHbie COCTOSTHHS
BemecTBa. das3oBbie nepexoan”
KonrtpomnbHas pabora o teme

90 "ArperaTHble COCTOSIHHSI BEILIECTBA.

da30BbIe TEPEXOBI"




91

DnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia
AIIEKTpUYECKHX 3apsaoB. [IpoBoaHUKH,
JMRIEKTPUKH | TTOJTYTIPOBOAHUKA

92

DneMEeHTApHBIN ANEKTPUUECKHUI 3apsil.
3aKOH COXpaHEHUs AIEKTPUYECKOTO
3apsaga

93

B3anmonencrteue 3apsnoB. Todeunbie
3apsabl. 3akoH Kyrnona

94

Pemenue 3agau

95

DnekTpuyeckoe noje. Ero aeiicteue Ha
ANEKTPUIECKHUE 3aPSIbI

96

Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.
[TpoOHeIit 3apsn. JInHMM HANPSHKEHHOCTH
aneKkTpudeckoro noss. OqHOpPOIHOE
ANEKTPUYECKOE T0JIe

97

HOTCHHI/IEUII)HOCTB SJICKTPOCTATHYECCKOT'O
noust. Pa3HOCTh MOTEHIIMATIOB 1
HAIIps>XKCHUEC

98

HOTCHHI/IaJ'IBHaj[ OHEPIrus 3apsaa B
OJICKTPOCTATHUYCCKOM IT0JIC. HOTGHHI/IEUI
QJICKTPOCTATHYCCKOTI'O IT1OJIA

99

CBs3b HaHpH)KéHHOCTI/I IIOJII U Pa3HOCTH
MNOTCHIHAJIOB JIA 3JICKTPOCTATUYCCKOI'O
T10JIA

100

[IpuHIMIT CynIEpIIO3ULINU DIEKTPUYECKUX
noyen

101

Pemenue 3amau




[Tone Toueunoro 3apsaa. [Tose

102 .
PaBHOMEPHO 3apsHKEHHON chepsl
[Tone paBHOMEPHO 3apSAKEHHOTO MO

103 00béMy mapa. [Toe paBHOMEpHO
3apsHKEHHONW OECKOHEYHOU TIOCKOCTH

104 [IpoBOAHMKY B 3IEKTPOCTATUYECKOM
nosie. YCnoBre paBHOBECHUS 3apsIOB

105 JIMDIIEKTPUKY M TIOTYTIPOBOHUKH B
AIEKTPOCTATUUECKOM T0JIE
Konnencarop. DnekTpoéMKOCTH

106 KOHJICHCATOpa. DICKTPOEMKOCTh
TIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE coeMHEHNE
KOHJICHCATOPOB

108 IlocnegoBarenbrHOE COEAUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsHKeHHOT0 KOHJIEHCATOpa

110 Pemtenue 3amay

111 JIBr>keHue 3apsKEHHOW YaCTUIIbI B
OJTHOPOJTHOM DJICKTPUUYECKOM I10JIe

112 Pemtenue 3amay

113 O0o00111eHE U cCUCTEMATH3alHs 3HAHUHI
1o Teme "Jnekrpuyeckoe nojue"

114 KoHntposbpHas paboTa o Teme
"Onextpuueckoe nomue"
Cua Toka. [TocTostHHEIN TOK. Y CIIOBHS

115 CYILIECTBOBaHUS TOCTOSIHHOTO

QJICKTPHUYICCKOTO TOKA




116

Ucrounuku toka. Hanpspxenue u 3/1C

3axon OMa Juid y4acTKa LEeIu.

117
DNEKTPUUYECKOE COIPOTUBIICHHE
3aBUCUMOCTb COTIPOTUBIICHUS

118 OJIHOPOJTHOTO TIPOBOJIHUKA OT €r0 JTUHBI
Y TUTOIIA U TIOTIEPEYHOTO CCUCHUS

119 Y aensHOE CONPOTHRIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarenpHOE, TApAUICTBHOE,
CMEIIAaHHOE COSAMHECHHE TIPOBOTHUKOB

121 Pacuér pa3BeTBIIEHHBIX AIIEKTPUICCKHX
neneii. [IpaBuna Kupxroda

122 Pemrenue 3amay

123 Pabota snekrpruueckoro Toka. 3akoH
Hxoyns —Jlenna

124 Pemtenue 3amay
MoIHOCTb 31EKTPUYECKOTO TOKA.

125 TennoBas MOIITHOCTb, BhIEIIEMas Ha
pesucrope

126 Pemtenue 3amay

197 O/1C 1 BHyTpEeHHEE COPOTUBIICHUE
HMCTOYHUKA TOKA

128 3akoH OMa 17151 TOJTHOM (3aMKHYTO)
ANEKTPUYECKON LIeMHn

129 Pemenue 3amau

130 MOoIIHOCTh UCTOYHUKA TOKA

131 Kopotkoe 3ambikanne




132

KOHI[CHC&TOP B IOCIIN ITOCTOAHHOI'O TOKA

133 Pemenue 3amau

134 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

135 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

O0600111eH1E U cHCTeMAaTU3alus 3HaHUH

137 1o Teme "[I0CTOSHHBIN AIIEKTPUYECKUN
TOK"

138 Kontponbnas padota o Teme
"[ToCTOSTHHBIN IIEKTPUYECKHUM TOK"
DnexTpuyecKkas IpoBOAUMOCTh

139 Pa3IUYHBIX BEIIECTB. DJIEKTPHUICCKHI TOK
B MeTasuiax. CBepXIpoBOAUMOCTb
DIIEKTPUYECKHI TOK B paCTBOpax U

140 pacriaBax 3JIEKTPOJIMTOB. 3aKOHBI
Dapagest 1 SIEKTPOIH3a

141 DNeKTpUYECKHUid TOK B razax. [Imasma

142 DNEKTPUUYECKUI TOK B BaKyyMe.
Bakyymubie pudopbl

143 DIEKTPUYECKUN TOK B MOJYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
Du3NYEeCKUN IPAKTUKYM I10 TEME

145 "N3mepeHue CUIIbl TOKA U HAMIPSKEHUS B

LTI MOCTOSAHHOI'O TOKAa IIpHU MOMOIIIN
AHaJIOT'OBBIX U I_II/I(I)]I)OBBIX




M3MEPHUTEIbHBIX MPUOOPOB" MK
"3HakoMCTBO ¢ M (ppoBOil TabopaTopueit
no ¢usuke. [Ipumepsr n3mepenus
(U3NYECKUX BETUYHH TPU TIOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146

PuU3NYECKU IPAKTUKYM I10 TEME
"N3yuyeHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEEIICHUS MTHOBEHHOM
ckopoctu"

147

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHs IIpH
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIIBM>KEHHWH 110 HAKJIOHHOM MI0CKOCTH"
niu "HccnenoBanue 3aBUCUMOCTH My TH
OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
NBIOKEeHUN"

148

DU3NYECKUH TPAKTUKYM MO TEME
"N3mepeHune yCKOpeHusi CBOOOTHOTO
naaenus" win "M3yuenne nBuxKEHUS
Tesa, OPOIIEHHOT0 TOPU30HTAIILHO"

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHne NBUKEHUS Tella 1o
OKPY’KHOCTH C IMIOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBHCHMOCTH TIEPHO/Ia 00paIeHUs
KOHHUYECKOI'0 MasTHUKA OT €T0
napameTpoB"

150

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepeHne paBHOACUCTBYIOIIEN CHUIIBI




IpU JBIKEHUH OpycKa M0 HAaKJIOHHOU
mockocty" win "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBUXKECHUS
OpycKa 1Mo HaKJIOHHOH TUIOCKOCTH Ha
3a/IaHHO€ PacCTOSIHUE OT €ro Macchl”

151

PuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTHU CHII
YIOPYTrOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanuu’
nin "M3ydeHne qBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérxkuit 610K"

152

®u3N4eCKUil IPAKTUKYM I10 TEME
"U3mepenue kordduimeHTa TpeHus 1mo
BEJIMYMHE YTI0BOT0 KO3 PHUIIHCHTA
3aBucumoctu FTp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
koadpurmentom Tpenus" unu "M3ydenue
JIBH>KEHUS TPy3a HA Bajly ¢ TpeHHeM"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue ycioBUid paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIET0 OCh
BpameHusa" win "KoHcTpyupoBanue
KPOHUITEHHOB U pacy€T CUJI YyIpyroctu"
nnu "M3ydeHne ycTON4UBOCTH TBEPAOTO
TeJa, UMEIOLIEro MI0Maab ONOphl"

154

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenne umnyJbca Tesa 1o




TopMo3HOMY IiyTu" uin "U3mepenue
CHWJIBI TSITU, CKOPOCTU MOJIENH
IEKTPOMOOWIISI U MOIIHOCTH CHJIBI TATH"
niu "CpaBHEHUE U3MEHEHHS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WM
"UccnenoBanue coxpaHeHUsI UMITYJIbCA
IIpH YIIPYTOM B3auUMOZAECHCTBUM" WK
"N3mMepeHne KHHETUYECKON SHEPTUH Tea
10 TOPMO3HOMY ITyTH"

155

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne H30TepMHUUYECKOrO Iporecca
(pekoMeH0BaHO UCIOIb30BaHHE
uudposoii 1adboparopun)" wiu
"M3yuyeHnne n30XopHOro mporecca’ win
"N3ydenne nzobapHOTO IIporecca’ win
"IIpoBepka ypaBHEHUS COCTOAHUSA"

156

DU3NYECKUH TPAKTUKYM MO TEME
"NU3mepenue yaenbHON TEI0EMKOCTH"
unu "HccnenoBanue mpouecca OCThIBAHUS
BemecTa" win "Mccnenosanue
aguabatHoro mporecca” uwiu "M3ydeHue
B3aMMOCBSI3U PHEPTUHU
MEXMOJIEKYJISIPHOTO B3aUMOICHCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEn"

157

Ou3nyecKuil MPakTUKyM IO TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIapEHUS
xuakocten" uinum "M3mepenne yaenbHOU
TETUIOTHI IJIAaBJICHUS JIhJa" HIIH
"N3y4yeHne cBONCTB HACBILIEHHBIX N1apOB"




wi "M3mepenne abCcoMOTHON BIaKHOCTH
BO3/yXa U OILIEHKAa MaCcChl TApOB B
nomerenun". M3mepenue koddumnmenrta
MOBEPXHOCTHOTO HATSDKEHUS

158

PuU3NYEeCKU IPAKTUKYM I10 TEME
"HaOimro1eHue peBpaIieHust SHEPTuu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHI0
n3nydeHus ceeroaunonaa” i "Nsyuenue
MPOTEKaHUs TOKA B LIEMH, COIECPIKAIIEH
KoHzAeHcarop" wiu "Pacnpenenenue
Pa3HOCTH MOTEHIIMAJIOB (HAMPSDKEHNUS)
MIpH MOCJIEI0BATEIbHOM COEAMHEHNUN
KOHJIEHCAaTOpOB"

159

DU3NYECKUH TPAKTUKYM MO TEME
"HccneqoBaHue CMEIIAaHHOTO COEINHEHMNS
pe3ucropoB' win "M3Mepenne yaeabHoro
CONPOTHUBJICHHS TPOBOAHUKOB" HIIH
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
OT HaIpsDKEHUS VIS JIaMITbl HaKaIuBaHUs "

160

DU3NYECKUH TPAKTUKYM M0 TEME
"Habnronenue aiekTponu3a’ wim
"N3mepenue 3apsiaa 0THOBAJICHTHOTO
noHa" win "UccneqoBanue 3aBUCUMOCTHA
COTIPOTHUBIICHUS TEPMOPE3HUCTOPA OT
teMrepatypbl" win "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"

161

PesepBHslit ypok. O6o011eHne u
CUCTeMaTH3allusl 3HAaHHI 110 TeMe
"KunemaTtuka"




162

PesepBHeiit ypok. O6o01IeHHE U
cHCTeMaTH3allHs 3HAHUI 110 TEME
"Iunamuxa"

163

PesepBHelit ypok. O600IICHHE U
cucreMatTu3sanus 3HAHHUH 110 TEME
"Cratuka TBEpa0TO Tena"

164

PesepBubiit ypok. O6001eHIE U
cHCTeMaTH3alHs 3HAaHUH 110 TEMe
"3aKOHbBI COXpaHEHUsI B MEXaHHUKe"

165

Peseprubrit ypok. O6001meHue 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOU
TEOpHUH"

166

PeseprubIit ypok. O6001meHuE 1
CHCTEMAaTHU3aLUs 3HAHUH 110 TEME
"Tepmonunamuka. TernaoBbie MalIuHb"

167

PeseprubIit ypok. O6001meHuE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperatHble COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexo bl

168

PesepBubIit ypok. O6001meHHE U
CUCTEeMAaTH3allMsl 3HAaHHI 110 TeMe
"DnexkTpuueckoe mnoie"

169

PesepBusiit ypok. O6o01ieHue u
cucTeMaTH3alys 3HaHUH 110 Teme
"IIoCTOSHHBIN 2IEKTPUUECKUIN TOK"




PesepBHeiit ypok. O6o01IeHHE U

170 cucTeMaru3alusa 3HaHui mo teme "Toku B 1
pa3nuyHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10O 170 16

[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI pecypest
B3anMopeiicTBrE MOCTOSTHHBIX MAarHUTOB
1 Y NIPOBOJIHUKOB C TOKOM. MarautHoe 1
nosie. ['unore3a Ammnepa
Bexrop marautHOM mHAYKIuK. [TpuHImn
2 CyNepHO3MIIMA MATHUTHBIX TTosiel. JInnnun 1
MAarHUTHON UHAYKITUH
3 MarsuTHO€ 10J1e TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna AMmnepa, e€ HanpaBJI€HUE U MOTYJIb 1
5 Pemtenue 3amay
6 [IpumeHenne 3akoHa AMIiepa. 1
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HanrpaBJICHUE U
7 MOAyJb. [IBukeHue 3apsyKeHHON YacTHUIIbI 1
B OZIHOPOJHOM MarHUTHOM IOJIe
8 Pemtenue 3amay
9 Pa6ora cunbl Jlopeniia
10 Pemtenue 3amay
1 MarsuTHoOe 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, rnapa- 1 IMaMarHeTuKu
12 OcHoBHBIE CBOICTBA (PepPOMArHeTUKOB. 1

[Ipumenenue peppoMarHeTHKOB




Pemrenne 3agau mo reme "Marautaoe

13 "
oJie

14 Pemenne 3amau no reme "MarautHoe
moJjie"

15 SIBneHune AMeKTPOMAarHUTHON MHAYKITUH.
[ToTok BekTOpa MarHUTHON UHAYKIIMH

16 3/1C uHIYKIUN

17 3aKOH AJIEKTPOMArHUTHON WHIYKITUU
®dapanes

18 Buxpesoe anekrpuueckoe mone. Toku
dyxo

19 OJIC uHAYKIIMH B ABMOKYITAXCS
MTPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBuso Jlenma

99 NunyktuBHOCTH. Karymika
WHIyKTUBHOCTH B IIETIH ITOCTOSTHHOTO TOKA

23 SBnenne camounaykuu. IJ1C
CaMOMHIYKITUH

24 DHeprus MarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMarHMTHOE I0Jie

25 Pemenue 3amay

26 O000111eHE U cCHCTEMAaTH3aIMs 3HAHUH 110
Teme "DIeKTpoauHaMuKa"

97 KonTponbHas paboTa o Teme

"OnexrpoauHamuka"




Koneobarenpuasg cucrema. CBoOOHBIE

28 konebanus. ['apmMoHMUecKre KoJIeOaHwst

29 Kunemarnueckoe U THHAMHYCCKOE
OIMCaHKE KOJIeOaTEIbHBIX ABKEHHI
DHepreTudeckoe onucanue. BeiBos
JUHAMHYCCKOTO OIMMCAHUS

30 TrapMOHUYECKHUX KOJICOaHUH U3 MX
SHEPTreTUYECKOT0 U KHHEMATHYECKOTO
OITHCAHHUS

31 AmMmmatyaa u ¢ga3a KoaebaHui
[lepuon u yactora kosnebanuii. [lepros
MaJbIX CBOOOHBIX KOJIEOaHUM

32 MaTreMaTHdeckoro mastHuka. [lepuos
CBOOOJTHBIX KOJICOaHUH TTPY>KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. Beinyk1eHHbIe
KoneOanus. Pe3onanc

34 ABTOKOIEOaHNS

35 Pemtenue 3amay
Ypok-koHpepeHius "MexaHnuecKne

36 KoJ1e0aHUsI B MYy3bIKAJIbHBIX
HMHCTpyMeHTax"

37 O000111eHE U cCHCTEMAaTH3aIMs 3HAHUH 110
TeMe "Mexanuueckue KojeoaHusa"

38 DNeKTPOMarHUTHBIE KOJeOaHHUS.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsi3b aMILUIUTY AbI

39 3apsia KOHJEHCATOpa ¢ aMILUTUTYI0U CHITBI
TOKa B KOJICOATEITLHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTHUU B UICATHHOM
K0J1e0aTeIIbHOM KOHTYPE
3aTyxarolne MEeKTPOMarHuTHbIE

41 KoJnebanus. BeiHy X 1eHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUs

42 [Iepemennslit TOk. Pe3ucrop u
KOHJICHCATOP B IIETTA IEPEMEHHOT0 TOKa

43 Kary1ika WHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3axon OMa JuIs 2IeKTPUYECKON Lienu
MEPEMEHHOI 0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTATYIHOE U JIEHCTBYIOIIEE 3HAUYCHNE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHc B ayieKTpUUECKON LIETH

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [Ipou3sBoicTBO, TIEpeiaya U NOTpeOICHHE
ANEKTPUYECKONH SHEPTUU
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektposnepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B
MOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




O00011EeHME ¥ CUCTEMATU3ALMS 3HAHUN 1O

52 " "
Teme "DIeKTPOMAarHUTHBIE KOJICOaHsI

53 Mexanundeckue BOIHbI. XapaKTepUCTUKH
MEXaHUYECKUX BOJH

o4 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTepUCTUKH 3ByKa

56 Wndpa3Byk u ynerpassyk. [llymoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl

S7 Pemrenne 3anau

58 DJIEKTPOMAarHuTHHIE BOJIHBI. M3yueHue
ANIEKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJTH.
CBoliCcTBa AIIEKTPOMAarHUTHBIX BOJIH
[Ikana 3meKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHne >EeKTPOMarHUTHBHIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYIKaIoIIe cpeibl

62 KonTponbHas pabota o teme
"KonebGanus u BOJHBI"

63 Caert. 3aKOH NMPSAMOIMHEHHOT O
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
MPSIMOJIMHENHOT O PACIPOCTPAHEHHSI CBETA

65 Ortpaxenue csera. [1nockoe 3epkaio.

Coepuueckoe 3epKkao




[Ipenomiienne cBeta. AGCOTIOTHBIN U
OTHOCHUTEIBbHBIM IMOKa3aTelb

66 npenomienus. [lonHoe BHyTpeHHEE
oTrpaxkeHue. [IpenenbHbIi yrom nojaHoro
BHYTPEHHETO OTPAKEHHS

67 Pemienue 3a1a4 Ha MpUMEHEHNE 3aKOHOB
OTpayKEHHsI M TIPEIIOMIICHUS CBETa

68 Xox ydert B mpusMe. Jlucnepceust cBeTa.
CrnoxHblif cocTaB 6enoro ceera. et

69 JInn3el. ®OKYCHOE PaCCTOSIHUE U
OTITUYECKAs CHJIa JIMH3BI

70 [TocTpoenue n300paxeHuil B TMH3aX U UX
cUCTEMax. YBEIUYECHUE JINH3bI
Pemenue 3a1auy Ha mocTpoeHue

71 n300pakeHUH, TIOTy9aeMbIX C IIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenenbl npuMeHMMOCTH
r€OMETPUYECKOMN ONTUKH

74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS

75 Jlucniepcus cBera

76 HNurepdepennus ceeta

77 KorepenTHbie HCTOUHUKHU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue uHTEpHepeHINN

80 Hudpaxius ceera




Judpaxmonnas pemeérka. Y cioBue

81 HaOJI0/ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

83 [TonepedHOCTH CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemrenue 3amau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE

86 O06o001IeHne U cucTeMaTu3allus 3HaHUH 1Mo
teme "OnrTuka"

87 KonTponbHas pabota o teme «OnTHKa
I'paHUIBI MPUMEHHUMOCTH KJIACCHICCKON

88 MEXaHHWKH. 3aKOHBI AJICKTPOTUHAMUKH 1
TIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel crienanbHON TEOPUH
OTHOCHUTENILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobpazoBanus Jlopenna. YcioBue

90 NPpUIMHHOCTH. OTHOCUTEIBLHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BpEMEHHU
U COKpaIIEHUE JITHHbI

o1 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHUILIbI
CBsi3b Macchl € PJHEPrUeH U UMITYITLCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHs
MOKOS

93 PaBHOBecHOE TEMIOBOE U3ITyUYEHHE

94 3akoH cMmenieHus Buna

95 I'unotesa M. [linanka o kBaHTax. ®OTOHBI




96

DHeprus ¥ uMIysbe (oToHa

®otoadpdext. Onpitel A. I'. Ctonerosa.

o 3akonbl hoTodddekra
VYpaBHeHnue DUHIITEIHA 1151

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BosHOBBIE CBOICTBA YaCTHIL
Bounsl e bpoitns. JliimHa BOJIHBI 1€

101 Bpoiins u pazmeps! 0071aCcTH JTOKATH3AUN
JBUKYIIEHCS YaCTHITBI

102 KopmyckynsipHo-BOIHOBOH Ayanu3m

103 Judpakuus >1eKTPOHOB Ha KPUCTAJLIAX
Crnenunduka u3MepeHu B MUKPOMUPE.

104 CooTHoIlIeHHs HEOTIPEACTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduveckux 3amau

106 Pemenne pacy€THbIX 3a1a4
KontponbHas padota mo temam: "OCHOBBI

107 CTQO", "KopryckyasipHO-BOJTHOBOM
nyanuszm"
OnBITHI O UCCIIEAOBAHUIO CTPOCHUS

108 atoma. [lranerapHas Mozenb aroma
Pezepdopna

109 IToctynarsr bopa

110 Bunel ciektpoB. CnekTp ypoBHEH

OHCEPTUH aTOMa BOAOPOJa




111

CnoHTanHOE B BBIHYKACHHOC U3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas mozens siipa ['eiizenOepra-
WBanenko. 3aps 1 MacCoBO€ YMCIIO sAJpa.
M3oronsl. PannoakTuBHOCTE

114

3aKoH paJiM0aKTUBHOTO pacmaja.
CBolicTBa HOHU3UPYIOLIETO U3JIyYECHHUS.
BnusiHue paguoakTUBHOCTH Ha KUBBIE
opranu3msl. /lo3zumerpus

115

OHeprus CBs31 HyKJIOHOB B si/Ipe.
Anepubie cunbl. Jledekt Macchl sapa.
SAnepHble peakuuu. SnepHple peakTOpHI.
[Ipo6nems! yrpaBisieMoro TepMosIEpHOIO
CHUHTE3a. DKOJIOTHYECKUE aCTICKThI
Pa3BUTHA AJEPHON SHEPTETUKH

116

MeToapl perucTpaluy U UCCICA0OBAHUS
AJIEeMEHTaPHBIX YACTHII.
DyHaMEHTaIbHbIEC B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JIEITOHBI.
[Ipencrasnenue o CtaHgapTHON MOJEIH.
KBapk-TirooHHast MOJIeb apOHOB

117

®dwuzuka 3a npenenamu CTaHaapTHOU
mojenu. TémHast matepust U TEMHas
sHeprus. EnnHcTBO DU3MYECcKOil KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUMU. 3HadeHUE
ACTPOHOMHHU




119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
0OBSICHEHUS IPUPOJIBI KOCMHYECKIX
00BEKTOB. METO/IbI aCTPOHOMUYECKUX
HCCIICIOBAHNH

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIbI,
panmoTenecKonsl, BHeaTMOCc(epHas
aCTPOHOMHUS

121

Bun 3Bé€3anoro Heba. Co3Be3aus, spKue
3BE3/1bI, TNIAHETHI, UX BUJIMMOE JIBHKCHUEC

122

Comnreunas cuctema. Comaite. CoiHeuHast
aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]

123

3BE3/TbI, UX OCHOBHBIE XapaKTEPUCTHKHU.
Juarpamma "crniekTpanabHbIN Ki1acc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOM IOCIEN0BATEILEHOCTH

125

BuyTpennee crpoeHue 3BE3/1.
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXOXKACHUHU U ABoJItoIMK CoJIHIIA U
3BE3. DTallbl )KU3HU 3BE3]

126

Muneunsiit [Iyte — Hama ["anaktuka.
Tunel ranakTuk. YEpHBIE ABIPHI B SIpaAX
rajaKkTUK

127

Bcenennas. Pacmiupenne BeenenHoid.
3akoH Xab0mna. Teopus bonbiioro B3pbIBa.
PenukroBoe nsnyyeHue

128

MacutaGHast cTpykTypa Beenennoil.
MeraranakTuka




129

Hepeménnpie mpoOieMbl acTpOHOMUU

130

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"UccnemoBaHre MarHUTHOTO ITOJIS
MOCTOSSHHBIX MAarHUTOB" MJIN
"WccenoBaHue CBOMCTB
¢deppomarnerukoB" wiu "HccnenoBanue
JCWCTBYS TIOCTOSIHHOT'O MarHuTa Ha paMKy
¢ TokoM"

131

®uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl AMrepa" wiu
"N3y4yeHue 3aBUCUMOCTHU CHIIbI AMIiepa OT
cuibl Toka" wim "Onpenenenue
MarHUTHON MHIyKIIMU Ha OCHOBE
U3MepeHus cuibl Amrmepa'

132

DU3NYECKUH TPAKTUKYM MO TEME
"UccneqoBanue sIBJICHUS
AJIEKTPOMArHUTHON MHIYKIMHU'" WIN
"OnpenesieHue UHIYKIIMA BUXPEBOTO
MarHuTHOTO noJjs"

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue siBJICHUS] CAMOMHIYKIIMKU"
win "COopka MOETH SIEKTPOMArHUTHOTO
reseparopa"

134

Ou3nyecKuil MPakTUKyM IO TeME
"U3mepenue neprojia CBOOOTHBIX
Kosie0aHUi HUTSHOTO U MPYKUHHOTO
MasTHUKOB"




135

DuU3N4EeCKUN IIPAKTUKYM I10 TEME
"ITIpeoOpa3oBaHue SHEPTUH B MIPY>KUHHOM
MasTHHKE"

136

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IIOCIIE0BATEIBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" MiIu
"UccnenoBanue paboThl HCTOUHUKOB
CBETa B IIENH NEPEMEHHOI0 TOKa"

137

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne nmapaMeTpoB 3BYKOBOU BOJIHBI"

138

®u3NYeCKUi IPAKTUKYM I10 TEME
"N3mepenue nokazaress IpeoMICHHS
crexna" i "IlomydeHne n300pakeHus B
CHUCTEME U3 IUIOCKOTO 3epKaja U JUH3bI"

139

DU3NYECKUH TPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
Kuakux auH3)" wim "M3Mepenue
(hOKYCHOTO PacCTOSIHUS PacCEUBAIOLINX
JMH3"

140

du3nuecKuil MPaKTHKYM 10 TEMe
"Habmronenne nudpakunm,
HHTep(EPEHIUHU U MOJISIPU3aluy cBeTa"

141

dusnueckuil NpakTUKyM IO TEMe
"OnpeneneHne NMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YaCTHIL (110
¢dororpadusaM TPeKoOB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"




142

DuU3N4EeCKUN IIPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBe HcciefoBaHus GotorpdexTa” mim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAUO/ OT HalpsuKeHUs"

143

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa pa3pekeHHOTO
aTOMapHOT0 BOZIOPOJia U U3MEpPEHUE
noctostHHOM Punbepra"

144

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HUccnenoBanue paanoakTUBHOTO (oHA €
HCMOJIb30BAHUEM JTO3UMETpA" WIIH
"N3yuyenue noruouieHus 6era-4acTuil
AIIOMUHHUEM "

145

DU3NYECKUH TPAKTUKYM MO TEME
"HabOmaroneuus 38€31H0T0 HEOA
HEBOOPYXKEHHBIM TJ1a30M C
HCIIOIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN TS OTIPEICIICHHSI
MOJIOXKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/TUS
CeBepHOro noJyuapus u sipkue 3BE31p1"
unn "Habmonenus B Teneckon JIyHbI,
IJIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHHI"

146

O00011EHNE U CUCTEMATU3ALNS 3HAHUNA.
Poib ¢pu3uku 1 acTpOHOMUM B
SKOHOMHYECKOM, TEXHOJIOTHYECKOH,




COLIMAJILHOM U 3TUYECKOH chepax
JESATENbHOCTH YelIOBEKa

147

O06o00menne 1 cucTeMaTu3anus 3HaHuH.
Poib 1 MecTO (pM3MKH U ACTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpa

148

O06o001eHne 1 cucTeMaTu3aIis 3HaHU .
Ponb pusnueckoit Teopun B
(hopMUpOBaHUHM MTPEICTABICHUI O
(bu3nueckoil kKapTHHE MUpPa, MECTO
(u3nuecKoil KapTUHBI MHpa B OOLIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUN O TPUPOJIE

149

O00011IEHE U CUCTEMATH3AIINS 3HAHWUH 110
teme "Kunematuka"

150

O0001IeHE U cCUCTEMATU3ALNS 3HAHUHN 110
teMe "KunnemaTtnka"

151

O0001IeHEe U cCUCTEMATU3ALMS 3HAHUHN 110
teme "lunamuka"

152

O0001IeHEe U cUCTEMATU3ALMS 3HAHUN 110
teme "CTraTuka TBep10ro Tena"

153

O0001IeHEe U cUCTEMATU3ALMS 3HAHUN 110
TeMe "3aKOHBI COXpPaHEHHUS B MEXaHUKE"

154

O06o0011eHre 1 cucTeMaTu3alys 3HaHuH 1o
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETUYeCKOU Teopun”

155

O00011IeHIE U CUCTEMATHU3AaIUs 3HAHUN 110
teMe "Tepmonnnamuka. TennoBbie
MaIuHe"




156

O06001eHre 1 cucTeMaTU3aIus 3HaHUH 110
Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbI€ MIEpexopl"”

157

O000111eHIE U cUCTEMATHU3AaIMs 3HAHUN 110
TeMe "Dnexkrpudeckoe mnojue"

158

O06o001meHne 1 cucTeMaTu3aIys 3HaHUH 110
teMe "TIoCTOSHHBIN 3NeKTpUUECKUuil TOK"

159

O0600111eH1E U cHCcCTeMaTH3alys 3HaHUH 110
teMe "Toku B pa3nuuHbIX cpegax”

160

OO00011IEHE U CUCTEMATH3AIlNs 3HAHWUH 110
teme "MarautHoe nose"

161

Peseprubrit ypok. O6001meHue u
CUCTEMaTH3aIus 3HAHUH 110 TeEME
"DnekTpoMarHuTHAsA UHAYKIUA"

162

Peseprubrit ypok. O6001meHuE 1
CUCTEMATHU3ALMs 3HAHUI [0 TEME
"Mexanndeckue koinedauusg"

163

PesepBubIit ypok. O6001meHIE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"JJIeKTpOMarHuTHHIC KoeOanus"

164

PesepBHrlit ypok. O6001enue u
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"MexaHU4YecKue U dIEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBuriit ypok. O6o011eHue u
crcTeMaTH3aIlHs 3HAHUH 110 TEME
"OnTuka"




166

PesepBHeiit ypok. O0o01IeHHEe 1

cUucreMaTrui3alusa 3HaHPII>i I10 TCMC
"OcHoBer CTO"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"KopnyckynsipHO-BOIHOBOM Ayanusm"

168

PesepBubiit ypok. O6001eHIE U
cucTeMaru3ais 3Hauui 1mo reme "dusznka
aroma"

169

Peseprubrit ypok. O6001meHue u
cucTtemMaTusanus 3HaHui o teme "dusnka
ATOMHOTO Spa U JIEMEHTAPHBIX YACTHIL"

170

Peseprubrit ypok. O6001meHue 1
cHCTEeMaTH3aIHs 3HAaHUH 110 TEME
"DnemMeHTsl acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Gusuka (B 2 yactsx), 11 knace/ I'engenmreitn J1.O., BynaTtosa A.A.,
Kopuunses W.H., Komkuna A.B.; non pegakuueit Opiosa B.A., OGmiectBo ¢
orpaHn4eHHoi oTBeTcTBEHHOCTHI0 «BMHOM. JlaGopaTopus 3HaHUII»;
AxkrmonepHoe obmectBo «M3narenbcTBO «IIpocBenieHue)

» dusuka (B 2 yactsx), 10 knacce/ I'enaenmreitn JI.O., bynatosa A.A.,
Kopuunses U.H., Komkuna A.B.; non pegakuueit Opnosa B. A., O6miecTBo ¢
orpannueHHON 0TBeTCTBeHHOCThIO «BMHOM. Jlaboparopus 3HaHMi;
AxrmonepHoe obmiectBo «M3marenbcTBO «lIpocBenieHue)

» dusuka (B 3 yactax), 10 kmace/ Yactp 1: I'enpenmreiin J1.O., quk FO.U; ox
penakuueit Opnosa B.A.; Hacts 2: I'eBaenimreitn JI.O., {uk FO.U., nox
penakuueit Opnosa B.A.; Hacts 3: ['enaenmreiin J1.9., Komkuna A.B., JIeBues
I""M., O6mectBo ¢ orpanudeHHON oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA »

» dusuka (B 2 yactax), 11 kmace/ Yactp 1: I'enpenmreiin J1.O., quk FO.W.; mox
penakuueit Opnosa B.A.; Hacts 2: ['enaenmreiin JI.J., Komkuna A.B., JIeBues

I'."., O01iecTBO ¢ orpanndeHHON 0TBEeTCTBEHHOCThIO « IOl MHEMO3IMHA »
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