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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHHMM K pe3ysbTaTaM OCBOEHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€rtoMm (enepanbHoi paboueil mporpamMMmbl BocnuTanus U KoHueniuu
npenojaBanus yueOHoro npenMera «dusuka» B 00pa3zoBaTebHbBIX OpraHU3aIUsaX
Poccuiickoit ~ depeparuu,  pealM3ylOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U Pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBs3€i,
JOTUKK y4eOHOTOo TMpOIECcCca, BO3PACTHBIX OCOOEHHOCTEM  OO0ydaromMXcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBleHUWE O LEJsAX, COAEpNKaHUM, oOIen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «Pu3nka» Ha yriayOJaéHHOM YpPOBHE.

Nzyuenue kypca ¢u3uky yriayOJEHHOTO YPOBHSI IO3BOJISIET pPeaiu30BaTh
3a/layu NMPO(ECCUOHATLHON OpPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOMUMBI JJig TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodecCUOHATBHOrO O00pa30BaHUS IO PA3IUYHBIM  (HU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mo ¢usNke Onpenensiorcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOEHHUS Kypca (U3UKK Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus: TNYHOCTHEIE,
METanpelIMeTHbIE, TMpeaMeTHble (Ha  yriayOinéHHoMm  ypoBHe). Haydno-
METOJOJIOTHYECKO OCHOBOM JUIsI pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OO0yYalolIuXcsi, OCBOUBIIUX
nporpaMMmy 10 (HU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yriayOnEéHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-I€SITEIbHOCTHBIN MOAXO,.

[Iporpamma mo Gpu3nKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3MKH Ha YLIyOJIEHHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE PE3YyJIbTAThI 10 TOJIaM O0yUECHUS;

cozepkanue yuyeoHoro npeamera «Pu3uka» no rogam 00ydeHusl.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUHUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH JJISI peaiu3aliid  Pa3JIMYHbIX METOJAUYECKUX
MOJXO/MOB K TpemnojaBaHnio (U3UKA HA YrIyOJIEHHOM YPOBHE TPH YCIOBUU
cCOoXpaHeHHs 00A3aTEIbHON YaCTH COAEPKaHus Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy»xaromiem mupe. IkonbHbIN Kypc GU3HKK — CUCTEMOOOpa3yOni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHHUM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HaHUM ONpENeNuiio Xapakrep U OypHOEe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. 3yueHue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa oOydyarouierocs, B popMUpOBaHHE YMEHUN NPUMEHSTh HAy4YHbIN
METO/I MO3HAHUS NP BHINOJHEHUN UMHU Y4€OHBIX UCCIEOBAHUIA.

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

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SBIAETCS JIOTMYECKU
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
o0beMHEH BOKpYr (Qu3nueckux 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
¢uzuku ¢ pa3BuTHEeM OOIECTBAa, a TaKkKe C  MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriry0i1EHHOTO ypOBHS
IPEANOJaraeT 3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3akoHOB. [Ipu 3TOM paccMmarpuBaroTcs 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 TEXHUKUM M TEXHOJOTHM, a Takke 00CyXIAeHUA
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOTO moaxona. s Gu3uku peaausanusi 3TUX
IIPUHIIMIIOB 0a3MpYyeETCsl Ha UCIOJIB30BAHUM CAMOCTOSITEIBHOTO 3KCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoEero ¢akropa ydeOHoro mporecca. [ns yrmyOn€raHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHHMUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JadopaTopHbie pabOThl U paOOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
aBa cmocoba peanu3anuu  (pU3MUECKOro mpakTukyma. B mepBom  cimyuae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 xnaccos, 1100 mociie mepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX paboT, KOTOpbIE
MPOBOMSITCS B mMpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mojn paboramu
MPAaKTHKyMa TIOHUMAETCsI CAMOCTOSITEIbHOE HCCIIEeI0OBAaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOTO, 0000IIEHHOTO BIAa O€3 MOIMIaroBOi MHCTPYKIIHH.

B mnporpamme mo ¢usnMke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTHKyMa MpE/CTaBIeHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISICTCS
yYaCTHHKaMHU 00pa30BaTEIILHOTO IMPoIiecca UCXOAsl U3 0COOCHHOCTEH TTOYPOYHOTO
IUIAaHUPOBAaHUs M OCHamleHus kaOuwHeTa ¢usuku. Ilpu sTom obecneunBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSIMH TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIHMYMH U TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THITOTE3.

Bonbiioe BHMMaHHWE YIEISETCSA PEIICHUIO PAcYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM [Is1 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3aJlaHHON U HESIBHO 33/IaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOrO paslenia Kypca, Tak H
UHTETpUpPYs MPUMEHEHNE 3HAaHUM U3 pa3HbIX pasfesioB. [ kauecTBEHHBIX 3aja4
OPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OObSICHEHHE/NpelcKazaHue MPOTEKAHUS
(bU3UYEeCKUX SIBICHUN M MPOIIECCOB B OKPY:KaIOMIEH JKM3HH, TpeOyromue BrIOOpa
buznueckoi MOACIU JUIsl CUTYalluU MMPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO & MarepualbHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CpPEHET0 00IIero 00pa3oBaHus JHOKEH U3y4aThCsl B YCIOBHUSX
npeaMeTHoro kabunera. B kaOuHere (U3MKU NODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHWE J/JIA BBIMOJHEHUS YyKa3aHHBIX B MpOrpaMMe I0
¢u3MKe YYEHHYECKHX OIBITOB, JA0OPATOPHBIX padOT W paboT MpaKTUKyMa, a
TaKXke IEMOHCTPAIMIOHHOE 000pY/J0BaHHUE.

JleMoHCTpalmoHHOe 00opyaoBaHuEe (OPMHUPYETCI B COOTBETCTBUHM C
MPUHIIMTIOM MUHUMAJIBHOW JTOCTATOYHOCTH W O0ECTeYMBACT TIOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMBIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHHYECKUX MIPUMCHCHU.

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



OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemMaTuyeckue KOMIUIEKTHI
1a00paTopHOTrO OOOPYJIOBaHMS 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 TPUPOJABI, pA3BUTHE UX HMHTEJUIEKTYaJIbHBIX W 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 PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

(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/ICTaBIeHUN 0 BO3MOXHBIX chepax Oyymein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
nanbHelneMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHue HTUX 1eliel o0ecreunBaeTcs peuieHueM CIeayIoluX 3a71ad B
npolecce u3ydeHus Kypca GU3MKM Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus:

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

dbopMHUpOoBaHUE YMEHUN TPUMEHITh TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
buznuecKkux SBICHUNA B TPHUPOAE W IS TNPUHATUA TPAKTHUYECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoll MojenM, aJeKBaTHOM YCJIOBHAM 3aJadyd, B TOM YHCJIE 3aaay
WHXEHEPHOI'O XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yJIbTaTa;

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



pa3BuTHE UHTEpeca K chepaM mpodecCUuoHaATBHON NeaTeIbHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B cootBerctBuu ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®du3uKa» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQPUII.

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).

[lpennaraemerii B mporpamMme mo (¢GuU3MKE TMepeueHb JTabOpaTOpHBIX H
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 — pyHIaMeHTalbHasg HayKa o npuponae. HayuHslil MeTo no3HaHUA 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,
aOCOJIFOTHO TBEPJOE TENO0, HWeadbHas KUIAKOCTb, HJACAIBHBIM Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHON HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cwiibl TOKAa W HANpsKEHWS B LEMU MOCTOSHHOTO TOKa TMpPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX TPUOOPOB.

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

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOpPEHUE MATEpPUAIBHOM TOYKH, MX NPOCKLUMH HAa OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOW TOYKH OT BPEMEHHU U UX
rpaduxu.

CBobOogHOe mMmajeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. J[BrKeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepPUaIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH 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,
JIBWKECHHE CHApsA0B, LIEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenbs cucTeMBl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[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 PEAYKTOPE.

CpaBHeHuEe nyTEH, TPAGKTOPHM, CKOPOCTEW IBHKEHHS OJHOTO M TOTO Ke
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHERHOM PaBHOYCKOPEHHOM JABUKEHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MNYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

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

N3yuenue nBmwkeHHs Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPYKHOCTH C IIOCTOSSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TeproAa OOpalleHus KOHHYECKOTO MAasTHHKA
OT €ro napaMeTpoB.

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.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HeOECHBIX Tell U uX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHHS
nokost. Koadpouuuent tpenus. Cuna CONPOTUBICHUS TPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUS.

Hasnenue. 'mapocrarnueckoe nasienue. Cuina Apxumena.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGnrogenue nBuKeHUs Tell B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaABHOJCUCTBYIOLIEH  MPUIOKEHHBIX K TeJly CHI ¢
IIPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOIEUCTBHUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U NAJCHUU.

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.

IIpoBepka rumoTe3bpl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



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

N3yueHnne ABMIKEHUSI CUCTEMBI TeJ, CBA3AHHBIX HUTHIO, MIEPEKUHYTON yepes
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 cuJl, MPUIIOKEHHBIX K TBEpOMY Teny. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

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

Jemoncmpayuu.

YcnoBust paBHOBECHS.

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 coxpanenusn 6 mexaHuke.

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.

MomMeHT umIlyabca MarepuanbHOM TOUYKM. lIpeacraBiieHue O coXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TouykH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManpHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHOM mpykuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTALMOHHOM mosie. l[loTeHumanbHass >HEprus
Teja B TPABUTALIMOHHOM I0OJIe OJHOPOJHOTO Iiapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

TexHuueckue yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEP, MNPYNKUHHBIA THUCTOJIET, TUPOCKON, (UTypHOE KaTaHuUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3auMHble mnpeBpamieHus KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mpu cBOOOIHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMiynbca Tena 1o TOpMO3HOMY IYTH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU JJIEKTPOMOOWIIS UM MOITHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbca IPH YIIPYTOM B3aHUMOJIEHCTBUU.

HN3mepeHrne KHHETUYECKOW YHEPTUM TEJIA IO TOPMO3HOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHIIBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3pnen 3. MosekyisspHasi pU3NKa ¥ TEPMOJIMHAMHKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYyJsipHO-KMHeTHueckoit Teopun (MKT), wux
ombITHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe nBmxkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJCMCTBUS 4YacCTHI] BemecrBa. Mopaenum CTpOeHus Ta3oB,
KHUJAKOCTEH W TBEPHABIX TEN W OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



Mojeneil. Macca u  pasMmepbl Mojekyn (atomoB). KomudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcoOTHAS
Ttemreparypa (mkaia temneparyp KensBuna). 3akon JlansTona. M3omponeccs B
UJeaqbHOM Tra3e C IIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBlIE€HHEM MW  CpeJHed  KUHETHYECKOW  DJHeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHUSI MOJIEKYJT HJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH UJICATHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIJIOBOTO ABVIKCHUS €€ YacTHII.

TexHudyeckne yCTPOMCTBA W TEXHOJOTHYECKHUE TIPOIECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHUe HAaHOMATePHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3ust KUIKOCTEH.

Mopaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTauIM4ecKuX PemETOK.

Hab6nronenue u riccieoBaHue U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1polecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIUIO0OMEHE MEXTy TOPSYei U XOJIOTHON BOIOH.

N3ydeHne W30TEPMHUYECKOrO Tpolecca (PEeKOMEHJOBAHO HMCIOJb30BAHHE
udpoBoii TabopaTopun).

N3yueHune n30X0pHOro mnporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMBbl KaK CpEIHWE 3HAYEHUS BEJIMYHMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMoOnpoW3BOJIBHAS — pelaKcanus
TEPMOJANHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHMIA:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPDAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3Kash KOHLIEHTPAalUs YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BeipakeHue AJisi BHyTPEHHEW dHEPTUU OAHOATOMHOIO UIEAIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOAMHAMUKE. Berancnenue paboTsl mo rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cnoco0 — M3MEHEHUS  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMUYECKOM  cucTteMbl 0e3  coBepuieHuss pabothl.  KonBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHUE.

KomnuectBo Ttemnotel. Temno€éMKoCcTh Tena. YAenbHas H  MOJISIpHAs
TEMJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkommyecTBa TEINIOTHI MpH Teronepenave. [lonstue 00
aanabaTHOM Tpolecce.

IlepBeii1  3aKk0H TepmMoAMHAMUKU. BHyTpeHHss osHeprusd. KomnmuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKH [Jii PABHOBECHBIX IPOIIECCOB: 4YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eAMHCTBeHHas aanadara. AGCONIOTHAS TeMIIepaTypa.

Bropoii 3ak0oH TEpMOJMHAMUKW JUISI HEPABHOBECHBIX  IMPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O60Jiee XOJIOIHOro Tena K 6ojiee Harperomy 6e3
koMmreHcaruu (Knaysuyc). HeoGpaTuMocTh PUPOIHBIX MTPOIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TeroBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHudyeckne yCTpONMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: XOJIOIUIIBHUK,
KOHJUITMOHED, AW3EIbHBIA W KapOIOpaTOpHBIA JBUTATENH, TNapoBas TypOuWHA,
IIOJIyYEHNUE CBEPXHM3KUX TEMIEpaTyp, YTHIM3aLMUsA «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPAOOTKH «TETJIOBOW» M 3IEKTPOIHEPTHUH.

Jemoncmpayuu.

W3Menenue TemMnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bo3znymHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydeHne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Dazoevie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHHble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH YW JABJICHUSI HACBIIMIEHHOrO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTD
0T 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Brnaxxnocth Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
KpuctajuioB. IlnaBieHue W KpucTajuzanus. YJelbHas TEIIOTa IUIaBJICHUS.
CyO6numarnus.

Hedopmanuu TBEpHoro tena. Pactsokenne u cxxatue. Capur. Moayine FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JMHEHHOE
pacirpenre. AHrapMOHU3M TETUIOBBIX KOJIEOAHWM YaCTHI] BEIIECTBA KaK IPUYHUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEX0Iax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnspusle aBnenus. J[aBneHne noa UCKPUBIEHHON MMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TertoBoe pacmmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne CUitbl MOBEPXHOCTHOTO HATSKECHUS.

OnbITHl ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner nedopmanuii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korpduiirieHTa NOBEPXHOCTHOTO HATSXKECHHUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBucuMocTH  Jedopmaliii  pPe3UHOBOro  olpasla ot
MPUII0KEHHOU K HEMY CHUJIBI.

Pa3znen 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auust Tell U €€ MpOSBICHUsA. JJEKTpUueckui 3apan. [IBa Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBONHMKH, NHMAJIEKTPUKA U MOIYHPOBOJHUKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAln. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

BzaumoperiictBue 3apsioB. Toueunsie 3apsbl. 3akoH KyroHa.

Dnektpuueckoe noiie. Ero neiicTBue Ha 3JIEKTPUYECKUE 3aPSbI.

HanpsokéaHocts  anekTpudeckoro  moiisl.  [IpoOubid  3apsn. JluHum
HaIpPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnmanbHas SHEprus 3apsga B 3JIEKTPOCTATUYECKOM TIOJIE.
[ToTeHuunan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMANIOB [JIJIi 3JIEKTPOCTAaTHUYECKOTO MOoJisi (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNY AIEKTPUYECKUX TTOJIEH.

[Tone Toweunoro 3apsna. [lome paBHOMepHO 3apspkeHHO# cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo o0wnéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

JnsnexTpuku B BIIEKTPOCTATUUECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHUUecKHe YCTPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens anekTpoctatiudeckoro reueparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTpOCTATHYECKAs 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

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

DHeprus 3JIEKTPUUYECKOro MOJIS 3apsSKEHHOT0 KOHAEHCATOPa.

3apsiika v pa3psaakKa KOHJIEHCcATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGnronenue npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUs] CBETOIHO/IA.

N3yueHne npoTekaHus TOKa B LEMH, COAEPKAILIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmosannblil I1eKmMpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukum
toka. Hanpsixkenue U u DJ1C é.

3axkon OMa JiJig ydacTKa Ieu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



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

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOLIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHUUeCKHe YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA OT HANPSKEHUSA JJIs1 PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIPSKEHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raIbBAHUYECKOTO JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pazHOCTU MOTEHUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COEIUHEHHST PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAJUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTpUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[lonynpoBOaHUKH. CobcTBeHHas 17} IIPUMECHAs IIPOBOJIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNeKTpUUYeCKuii TOK B Ta3zax. CamMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: TIa3opas3psiaHble
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: U0,
TPaH3UCTOpP, (QOTOAMON, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE NPOBOAUMOCTH METAIIIIOB U MOIYTIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Hab6nronenue snekrpoinusa.

N3mepenue 3apsiaa 0JHOBAJIECHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHWS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CrniocoObl u3Mepenus: GU3NIECKUX BEIMYUH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHCTEM.
AGCOIIIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
(du3nUecKnX BENMYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3leliaXx «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, TPAKTUKYM ).

MesknpeaAMeTHbIE CBS3H.

Nzyuenne «kypca ¢usuku yraoyonéaHoro ypoBHs B 10 kmacce
OCYILECTBIIIETCS ¢ YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3EH C KypCcamMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Mescnpeomemnvie nOHAMUA, CBA3AHHBIE C U3YUECHUEM MEMOO08 HAYUHO20
no3HanuA: SBICHUE, HAy4yHbIA (akT, rumore3a, (U3MYECKas BEIWYMHA, 3aKOH,



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

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JluHelHas QyHKUMS,
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 IBM)KEHHE B KUBOU mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KaIOIIEeH Cpesbl,
yTUIM3alUsl OUMOOPTaHMYECKOr0 TOIUIMBA [UIsl BBIPAOOTKM  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUYECKHE SIBJICHUS B )KHBOU MpuUpo/ie.

Xumus: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJydYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ia3oB, KUJIKUE KPUCTAUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, SJIEKTPOJIUTHYECKAS JUCCOIMALIMS, TAIbBAHUKA, DJIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonozcua: npeodbpa3zoBaHue ABUKEHUN C MCIOJIB30BAHMEM MEXaHU3MOB,
y4€T CyXOro M JKUJIKOTO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIHUH
(KpoOHIITENH, peméryaTble KOHCTPYKILNHU), UCIOJIb30BAaHUE 3aKOHOB COXpPAHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrHe), BUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYYEHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJI€ HAHOMAaTEpHaJoOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3e€MJICHHE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

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 (IIPSMOTO MPOBOJHHKA, KATYIIKUA 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. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



Texnuueckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

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

Kaptuna  nuHMII  MHAOYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicTeue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaOntonenue nBuXeHUs Mmyyka 3JIEKTPOHOB B MArHUTHOM I1OJIE.

[MpuHnun JNEUCTBUS AIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHuTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeWCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amnepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUITbI AMIIEpa.

Tema 5. dnekmpomazcHumnan uHOYKYusL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
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 HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO 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.

[Tanenne marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIINH.

NccnenoBanne 3aBucumoctd DJIC caMOMHAYKIMU OT CKOPOCTU W3MEHEHUS
CHUJIbI TOKA B IEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MArHUTHOTO MOJISL.

HccnenoBanue sIBICHUS CAMOUHIYKIIUH.

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 COXPaHEHHUSI MEXaHUYECKOW >Hepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJICOAHHMM M3 MX DHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUA.

Amvmumntyna u (dasza kosiebanuid. CBs3b aMIUTMTY/bI KOJI€OaHUN HCXOIHOU
BEJIMYUHBI C aMILTUTYy1aMHU KoJieOaHul €€ CKOPOCTH U YCKOPCHHS.

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

[TonsiTue o 3aryxaronux Konedanusx. BeiHyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BrausHue 3aryxaHuss Ha BHJ PE30HAHCHOW 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 SHEPTHH MPHU KOJCOAHUIX Tpy3a Ha TPYKUHE.

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 aMILTUTY bl 3aTYXaIOIINX KOJICOaHUIA.

UccnenoBanue BIHYKICHHBIX KOJICOAHUN.

Tema 2. dnekmpomacnummnsle Ko1€0AHUA.

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 SHEPIHH B HJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnHbie
AJNEKTPOMArHUTHbIE KOJeOaHUsl.

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

CuHycouianbHbI TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
WHJYKTUBHOCTH B 1M CHUHYCOUJIAJIBHOTO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya U MOTpebieHHE
ANEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3IIEKTpo3Hepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOHBIC JIEKTPOMArHUTHBIC KOJICOAHUSI.

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

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyxaroUIMX IEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BriHyX€HHbIE CUHYCOUATbHBIE 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.



Monens TUHUH 3JEKTPOTepe1adn.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOH/ICHCATOp, KaTYIIKy ¥ PE3UCTOP.

Ha6nrogenue 31eKTpoMarHuTHOr0 pe3oHaHca.

Hccnenoanne paboThl HCTOYHUKOB CBETA B LTI IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHbLe 60JIHbL.

MexaHn4yeckue BOJIHBI, YCJIOBHS HX pacmpocTpaHeHus. llomepeuHbie u
NpOJOIbHBIE BOJHBL Ileproa, CKOpPOCTh pacmpoCTpaHEHUS M [IJIMHA BOJIHBI.
CBoiicTBa MEXaHHUYECKUX BOJH: OTpPaXCHHE, MpEIOMIICHHE, MHTePPEPEeHIUs |
nudpaxius.

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

[IIymoBoOe 3arpsi3HEHUE OKPY KAIOIICH CPEIbI.

DJEKTPOMArHUTHBIC BOJHBI. Y CJIOBHS M3TYUYCHHs DJIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIusi BEKTOPOB B DJIGKTPOMArHUTHON BOJTHE.

CpoiicTBa  DJEKTPOMAarHUTHBIX  BOJH:  OTPaXEHHE,  IPEIOMIICHHE,
noJsipu3anys, uHTepdepeHIys u TudpaKius.

[Ikana 3JIeKTPOMArHUTHBIX BOJIH. [IpuMEHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMIIBI paguoCBsI3U U TedeBUAeHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CpeIbl.

Texnuueckre ycTpocTBA W MNPAKTUYECKOE TNPUMEHEHHE: MY3bIKaIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus,
yJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGnronenune orpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

AKyCTAYECKHUUN PE30HAHC.

CBolicTBa yibTpa3ByKa U €ro MpuMEHEHUE.

HaGnrogenune cBsSI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
94acTOTOM KoJIeOaHUH.

HccnemoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJH:  OTpPaKCHHE,
MpeIOMJICHUE, TTOISpU3aIs, TUGpaKius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKpPacHOTO U YIbTPa()UOIETOBOTO H3ITYyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomaolt, npaKmuKym.



N3ydeHue 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. AOCONIOTHBIN MMOKa3aTeb
npenomiieHus. OTHOCHUTENIBHBIM NTOKa3aTeNb npeaomieHus. [IocTosIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOAE MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena ABYyX ONTUYECKUX CPEI.

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

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

CobOuparome W pacceuBaroniye JuH3bl. ToHkas nauH3a. DokycHoe
paccTOsIHME M OINTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(EepUYecKOr JUH3bI OT €€ T€OMETPUH U OTHOCUTEIIBHOTO
NIOKAa3aTes IPEJIOMIICHHUS.

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
coOMparoNMX U PaCCEMBAIOIIUX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBas ontuka. Wnatepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMYMOB B HHTEP(EPEHIIMOHHOU
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.

[Tonspuzanms ceera.

TexHHUecKHe YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MNpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeaoMiIeHUs CBETA.

Ha6nrogenue noaHoro BHyTPEHHET0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne XoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapaAJIEIbHYIO
IUIACTHHY U IPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JIMH3aX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

Habntonenune nuatepdepeHnn crera.

HaGnronenue 1iBeTOB TOHKUX MJIEHOK.

Habnronenue nudpakiuuu ceera.

N3yuenue nuppakiinoHHON perETKy.

Ha6nrogenune nudpakiimoOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

Ha6nronenue nonsipuzanuu cBeTa.

[TprumeHeHue noaIpoUIOB sl U3YUEHHS] MEXaHUYECKUX HANPsHKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomaol, npaKmuKym.

N3mepeHue nokaszaTess MpeoMIICHUs CTEKIIA.

UccnenoBanne 3aBucUMOCTH (DOKYCHOTO pACCTOSIHUSI OT BelecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HokyCHOro pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenue nzoOpaxeHus: B CHCTEME U3 ITOCKOTO 3epKalia U JUH3BI.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TenecKOMM4ecKuX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpEpEeHINN U MOISIPU3AIIHI CBETA.

N3yuenue nonsipuzanuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHKA.

Nzyuenue nuaTepdepeHinm 1a3epHOTo U3TyYCHUS HA JIBYX IIETISX.

Habmronenne nucnepcun.

Habmronenue u ucciaegoBanme 1udpakiimoHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOM BOJIHBI.

[Tonmyuenue cnekTpa M3Iy4YeHHs] CBETOAMOA MPU MOMOIIM JU(PAKIUOHHON

PELIETKHU.
Pa3znesn 6. OcHOBBI crIeNMAIBLHONH TEOPUN OTHOCUTEJIbHOCTH.
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [ToctynaTel

CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU M COKPAILCHUE JJIUHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

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



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 (M3JIyuyeHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienust Buna. ['unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. Croneroa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinimreitHa st potoaddexra. «KpacHas rpanunia» Gororddekra.

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 JIOKAIM3AllUM JABWXKYIIeHcs dactuilel. KopryckymnspHo-
BOJTHOBOM ayanu3m. Jludpakius 31eKTPOHOB Ha KpUCTAJIIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIIEHHsI HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuyeckne yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJIHeUHas Oartapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosuuoi [Imanka Ha ocHOBe HccnenoBanus ¢hoTodddexra.

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

Tema 2. @usuxa amoma.

OnpITel MO UCCIENOBAHHUIO CTPOeHHUs aToMma. I[lnaHerapHas monenb aroma
Pezepdopna.

[Toctynater bopa. Mznydyenue u mormomenne (HOTOHOB MPH MEepexojie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Bunpl ciexktpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJICHHOE U3NlyueHue ceera. Jlazep.

TexHUYecKne YCTPOWCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGnronenue inHeHyaThIX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

OrnpeneneHue JIMHBI BOJIHBI JA3€PHOTO U3JIyUYEHUS.

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 Monens siapa [eitsenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sigapa. M30Tomsl.

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

3aKOH paJMOAKTUBHOIO pacnajga. PaguoakTUBHBIE HM30TOINBI B IMPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiMsgHME pagMOAKTUBHOCTH 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
YOPaBISIEMOI0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKHE aCIEKThl Pa3BUTHSA
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.

TexHnueckrne yCTpoMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSJACPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenne normiomieHus: 6eTa-4acTUl aTlOMUHUEM.

Pasznea 8. DiieMeHTbI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. lIpuMeHUMOCTh 3aKOHOB (U3UKK it OOBSICHEHUS MPUPOJBI
KOCMHYECKUX 0OBEKTOB.

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

Bun 3Bé3gHoro HeGa. Co3Be3gusi, sipKU€ 3BE3NBI, MUIAHETHI, UX BHUJIUMOE
JIBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpalIbHBIN KJ1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCJIEI0BATEIBbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIE€NOBAaTEIbHOCTU. BHYTpEeHHEE CTpoeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonnu CojHLa 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. Pacmmpenne Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe nsinydeHue.

MacmrabHas cTpykrypa Beenennoit. MeTtaraiaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGnronenus: 3B€3aHOro HeOa HEBOOPYXKEHHBIM TJIa30M C MCIOJIB30BAHUEM
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.

Du3nYeCKUM NMPAKTHKYM.

Cnioco6b1 u3Mepenns (pU3NIeCKUX BEITUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKAa TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lellax «YUYEHUYECKUH  OSKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM) ).

O0o0maoIee MOBTOPEHUE.



O6o00uIeHne U cucTeMaTH3alus COAEpKaHUS pas3liesioB Kypca «MexaHuKay,
«MonexynspHas (u3nKa U TEPMOJUHAMUKA», «DJEKTpoauHaMuKa», «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATbHON TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, « 2IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHMM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3THYECKOU chepax AesTENbHOCTH YE0BEKa, POJIb U MECTO (hU3UKU
U aCTPOHOMHM B COBPEMEHHON HAYyYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIEeH,  OOBSICHUTENBHOM M  MPOTHOCTHYECKOW  (DYyHKIMIA
(uznueckoit Teopuu, poiib PU3NUECKON Teoprur B POPMUPOBAHUM MPEACTABICHUIM
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O PUPOIE.

MesknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYUIECTBIISIETCS C YUETOM COJIepKaTeNIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, C6A3aHHbIE C UZYUEHUEM MEMO006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4HbIH (hakT, runoresa, (pumyeckas BeIWYMHA, 3aKOH,
Teopus, HaOIIOACHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpUTEIbHBIE TPUOOPHI, IM(PpoBas 1ad0paTOpHs.

Mamemamuxa: peEUICHHE CUCTEMBbl ypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
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 SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
IBVOKEHUS B JKUBOW IPUPOJE, ODKOJOIMYECKHME PHUCKHM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMarHOCTHKa B MEJUUUHE, ONTHYECKUE SBJICHHUS B KUBOMU
IIPUPOJE.

Xumusa: CTpPOEHUE aTOMOB M MOJIEKYJ, KpUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEeJI, MEXaHU3Mbl OOpPa30BaHUS KPUCTAUIMYECKONW PEIIETKH, CIEKTPaJIbHBIHI
aHaIN3.

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

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AIIeKTpoJBUTaTENh SIKOOM, reHepaTop MEepEeMEHHOro TOKa, WHAYKIIMOHHAs IeYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
aHTeHHa, TteiegoH, CBY-meub, ynpTpa3ByKkoBas JUArHOCTUKA B TEXHHKE,



MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHast Oarapesi, CHyTHUKOBBIE
MIPUEMHHUKH, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



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 CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEHOCTh B MHTEpECAX TPaKIAHCKOTO
oOmecTBa, Yy4yacTBOBaTH B CaMOYIpaBJICHMHM B 00pa3oBaTEIbHOM
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 OIICHHBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
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 OTHOLIEHHWE K MHpPY, BKJIIOUYAS OCTETUKY HAy4YHOr'O
TBOPUYECTBA, MPUCYIIET0 (HU3NIECKOIN HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IUYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiei npodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKYU Ha TIPOTSHKCHUU BCEH KU3HHU.

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 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3HKE.

HEHHOCTH HAYYHOI'0O ITO3HAHMUA

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus (U3UKU OCYIIECTBISATh MPOCKTHYI0 U HCCIEAOBATEILCKYIO
NEATeIbHOCTh UHANBUIYAJIBHO U B TPYMIIE.

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
MaTepHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNBTATOB LEISIM, OIIEHUBATH PUCKHU TTOCJIEICTBUN JEATEIHLHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH JKU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciaenoBarejabcKue 1eiCTBUA .

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



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTHIO U TOTOBHOCTBIO 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;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ PpeIIeHUs, HaXOJuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKJICHHH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJI€ pEIICHHs 3aJayd pPe3yJIbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH 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 TEpPEHOCUTh 3HaHUSA MO0 (PHU3MKE B TMPAKTHUECKYI0 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/ICTh HABBIKAMHU TONXYy4YeHUsT MHPOpMaANUU (PU3NYECKOTO COACpIKaAHUS
U3 HCTOYHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M WHTEPHpETalni0 HH(pOpMAIUU pa3IuyHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
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 (PM3MYECKOTO COJEPIKAHUS B PA3NMUHBIX (popmaTax ¢
yaéTOM Ha3HAadeHUS WHPOPMAIMA U TIICJICBOM ayIUTOPHUH, BHIOHWpas
ONTUMAJIbHYI0 (POPMY MpECTaBICHUS U BU3YyaTU3alNN.

KoMmMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:



OCYUIECTBJISITh OOILEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOMU
NEATEIIbHOCTH,

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

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

IIOHUMaTh M UCIOJb30BaThb  NPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKy 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 POJI ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
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 3HAUUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMUECKOE IIOBEACHHUE B PaA3JIMYHBIX
CUTyalUsiX, MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryjsiTuBHBIe YHHBepcaJlbHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh  [MO3HABATENbHYIO  JCSTEIBHOCTh B
obmacth (PU3MKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSATEIILHO COCTaBIISATH IJIAH PEHICHUS! PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MPEATIOYTCHHI;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacmMpATh paMKH ~ y4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(¢U3HUKN, TOCTOSTHHO TOBBIIIATH CBOW 0OOpPA30BATENbHBIN W KYyJIbTYypPHBIN
YPOBEHb.

CﬁMOKOHTpOHL, 3MOIII/IOHa.]ILHl>II7[ HHTEJJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B €A TEIbHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIAJ€Th HAaBBIKAMU I[IO3HABaTEIbHOW pedlieKCuM Kak OCO3HAaHUS
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO IPUHUMATH PELICHUS IO UX
CHIDKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTBl JPYTMX [PU aHAJIW3€ PE3YJbTAaTOB
JIEATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOEHUSI MPOTPAMMBI T10
duszuke Ui ypoBHS cpefHero ooOmiero oOpa3oBaHUs Y 00yYarouimxcs

COBEPIIECHCTBYETCS HYMOIMOHATBHBIH WUHTEIUICKT, IPEITOIaratonui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  IMOHUMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEryJIMPOBAaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIIOCOOHOCTh AJaNTHPOBATHCS K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh TMOHWUMATh 3MOIMOHAIHHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIHBIX ~ HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAuBaTh
OTHONICHUS C APYTHUMH JIOJbMHU, 3a00TUTHCS, TPOSIBISITH HHTEPEC H
paspeniaTb KOH(JIUKTHI.

I[MPEAMETHBIE PE3VJIbTATBI



K koniy oOyuenuss B 10 knacce mnpenMeTHbIC DPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYHAIONIUXCA YMEHHUIA:

MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M ATUYECKOM cdepax edaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTENbHON U
NpPOTHOCTUYECKOW  (GYHKIUN  (Qu3nueckoil  TeopuuM —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJMHAMMKHU, POJIb (PU3NYECKON TEOpUHU B
(opMHUpOBaHUU MIPEACTABICHUN 0 (U3NUECKON KApTUHE MUPA;

paznuyarh YCJIOBHS NPUMEHMMOCTH Mojeled (u3nyeckux Ten u
npoleccoB (sIBJIEHUM): HHepLUHalibHAasg CcHCTeMa OTCYETa, abCONIIOTHO
TBEPAOE TENO, MaTepuajibHas TOYKa, PABHOYCKOPEHHOE JIBUXKEHUE,
CBOOOJIHOE TmMajeHue, alCONIOTHO ymopyras aedopmariusi, aOCOIIOTHO
yHapyroe u abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh ycioBus (TpaHUlbl, 00JIACTHM) NPUMEHHUMOCTH (PUINYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMHA XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpPEeMEIICHUs,
3akoHbl HbIOTOHA, TPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS UMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXAaHMYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUS TBEPAOrO Tena), MpPU HTOM HUCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
OPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3oBanuil ["anunes, BToporo
U TpeTbero 3aKkOHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMIIyJbCca H
MEXAaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUSA, UCIOIB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIaBJICHUS MJACAJIBHOTO Ta3a CO CpelHel
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BELIECTBA CO CpPEJHEH KHUHETHYECKOU
SHEpPruer TEIUIOBOI'O JBHUKEHUS €ro YacTHIl, CBS3b JABJIEHUS UCAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypol, YpaBHEHHUE
MenpneneeBa—Kitaneiipona, mNEpPBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), MPU ATOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

aQHAJM3UPOBATh W OOBSACHATH DJICKTPUUECKUE SIBICHUS, HCIOJIB3YS
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHECHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIIMATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEH, MPU 3TOM yKa3blBas YCJIOBUSI MPUMEHUMOCTU 3akoHa Kyiona, a
TaKXe€ TMPAKTUUYECKM BaXXKHBIE COOTHONIEHHWS: 3aKOHbI Oma I ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBaTh (DU3NUYECKUE TPOILECChl U SIBJICHUS, WCMOJb3Ysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€Jla U CUCTEMBI TEJ, CUJIa,
MOMEHT CHUJIbl, JaBJICHUE, TMOTEHIMAJIbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEXaHWuecKasi SHEprus, padoTra CWIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUS Tena ¢ 3emi€d BOMM3U €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopmalnid TPy UHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Tena, pabora B TEPMOJAWHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIBPHOTO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BIAXHOCTh Bo3ayxa, KIIJ[ wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HANPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HaNnpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUIMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMKYIAs  CHJIa, CHJla  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Y4YacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjiebHbIM COCIUHEHUEM PE3UCTOPOB, SHEPIHUA IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3UYECKUX  SBICHHMA:
MEXaHUYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YacCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHIKCHHE, Muddy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIaBJICHUE U KPUCTAJUIN3ALUs, HAIIPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3aLMs TeJ, SKBUIIOTCHIMAJIBbHOCTh MOBEPXHOCTHU
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrOd €  HCHOJIb30BAHMEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4ETOM



aOCOJTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3yJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIWYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIbHBIC IMTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW TUIIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MIOJTyYCHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOJro1aTh TIpaBMIiIa 0€30MaCHOTO TPYJa NPH MPOBEACHUM HCCIICIOBAaHHM
B paMKax y4eOHOro OKCIIEpUMEHTAa, MpPaKTHKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYA0BAHMS;

pemarh pacuy€THBIE 3aJadd C SBHO 33JaHHOW W HESABHO 3aJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWM aHaJM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojenH, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOpPUH MPU KMCIOJIB30BAHMM MAaTEMaTHYECKHX METOJI0B
pEIICHMS 3a/1a4, MPOBOJUThL PAcYEThl HA OCHOBAHWU MMECIOIINUXCS JTAHHBIX,
aHAIM3UPOBATH PE3YJIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJyUYEeHHBIX PE3yIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3[eioB Kypca (GU3MKH, a TAaKKE MHTETPAIMK 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCY’KJIEHUMN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUA [JI1 OOBSCHEHHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUUCKUX M 3apyOekKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMHU TMpOIlecCamMu, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTOIH30BAHNH, A TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd ¥ TEXHOJOTHH I JaTbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
00111eCTBa;



MPUMEHATh pa3nyHble crocoObl paboThl ¢ MH(popManuel (HU3NIECKOro
cColepKaHUsl C MCHOJb30BAHMEM COBPEMEHHBIX HH()OPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(DOpPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAYYHO-TIONMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS M UHTEPIPETALNU
uH(pOpMALMK, TOJYYEHHOW M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBATH  MOJy4aeMyro  HMH(OpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u MO03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOECKTHBIX U y4EeOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPaA3IUYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATH PabOTy TPYIIbI, PAMOHAIBHO PACIPEACTATh AeATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oyaymiel npodecCuOHAIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCA YMEHUM:

NOHUMATh PpOJIb (U3MKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
¢u3MKU B COBpPEMEHHOW HAay4YHOW KapTUHE MHpA, POJb ACTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTUHU, 3HAYCHUE OMHUCATEIBHON, CHCTEeMATU3UPYIOIIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOAUHAMUKH, CIECIUATBHON TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOM
bu3ukn, poiab Guznueckol Teopur B (GOPMHUPOBAHUHU IPECTABICHUHN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHsS TMPUMEHMMOCTH Mofene (u3ndeckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
UICATBHBIN TIPY)KUHHBI MasTHUK, TAPMOHHYECKHE BOJIHBI, HICATbHBIN
Koyie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIENIEH aToMa, aTOMHOTO s7pa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCJIOBHUS (TpaHUlbl, 00JacTH) MNPUMEHUMOCTH (U3UYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio  Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IIeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCTIONIb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U BTOpoM mocryinarel bopa, mnpuHUUN
COOTHOILIEHUS HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO U MAacCOBOTO YMCEN U HPHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl U SBJICHHS, HCIOIb3YS BEIMYMHBIL:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO MOJIs, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYyKIUS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, MHAYKTUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKUMH, HHEPrus MArHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI MMITYyJbC, IIOJHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YaCTHLbl, PHEPrHsi M HMITYJIbC (OTOHA,
MacCOBO€ YHUCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSICHATL  OCOOEGHHOCTM  NPOTEKaHUs  (U3UYECKUX  SIBJIICHUM:
AJIEKTPOMArHUTHAsI MHIYKIUS, CAMOUHIYKIUS, PE30HAHC, HHTEP( €PEHIIHS
BOJIH, Judpakuusi, JIuUcCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUeE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TraMMa-u3iydyeHue sjep, (pu3nyeckue MNPUHIUNBI CIEKTPaTbHOIO
aHayu3a u paboThI Jlazepa;

ONpENENsTh HAlpaBICHUE WHIAYKIWW MAarHATHOTO MOJS MNPOBOJHHMKA C
TOKOM, cHJIbl AMniepa u cuiisl JIopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIATaIINE ACTPOHOMMYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJIi aHauu3a U OOBSICHEHHA (U3NYECKUX  IPOIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3IHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJI, DBOIOLNH 3BE3/] U BCeeneHHOM;
OPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, IpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHUPOBATh  pe3yabTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nyuecKuxX BEIMYMH B BHAE TIpaduKoB ¢ YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpeHWH, JenaTh BBIBOABI 1O  pe3ysibTaTramMm
UCCJIEI0BAHMS;

NPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATh
NOJy4YeHHBIE PE3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKEHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOro1aTh paBuiia 0€30MacHOro TpyJa NpH MPOBEACHUHN MCCIEIOBAHUN
B pamMKax yd4eOHOro OJKCIEpUMEHTa, MpakTHKymMa M  ydeOHO-
MCCIIEJIOBATEILCKOM W TIPOEKTHON JIEATENHHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYA0BAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW WM HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCJIOBUS BHIOMpATh
¢u3ndyecKkue MOJENH, OTBEYaloIue TPeOOBaHUSM 3a7add, MPUMEHSTH
(GopMyITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3HUECKUX TEOPHUi
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOLUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METO/ABI PELICHUS C YUYETOM IOJyYEHHBIX
pe3yJIbTaToB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHUs 3HAHUNA U3
pa3HBIX pa3lenoB Kypca (GU3MKH, a TAaKKE MHTETpallui 3HaHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHHUA JUIsI OOBACHEHUS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLECCOB;

IOPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYIKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (DM3MUYECKUMHU TNPOIECCaMH, C
MO3HUIMNA SKOJOTHYECKON Oe30MacHOCTH, MPEACTABICHHUN O PallIOHATBHOM
MPUPOJIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUU



HAYKA W TEXHOJOTMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
COJICp>KaHMUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMALIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJB30BaTh COBpEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TIOMCKa, TNepepabOTKM M MpeabsBICHUS Yy4eOHOUW U
HAY4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TOIYUYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHaJTU3UPOBATh  MOJydyaemylo  HMHGOpMalnMilO ©W  OIEHHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoliecce
BBITIOJIHEHUS POEKTHHIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIE C KCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PaOOTyY TPYIIIBI, PAIMOHAIBLHO PACIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsX, aJICKBAaTHO OIEHUBATh BKJAJ KaXKJIOTO W3
YYaCTHUKOB IPYMIIbI B PEIICHUE PACCMaTPUBAEMOM TIPOOIIEMBI;

MPOSIBJISATh MOTUBAIINIO K OyayIie nmpodecCHOHAbHOU MeATeIbHOCTH T10
CIIEUATIBHOCTAM (U3UKO-TEXHUUYECKOTO TTPOQHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. HAYYHBIN METO/ ITIO3HAHUS ITIPUPO/IbBI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 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 COXPAHEHHS B MEXAHHUKE 10 1
Hroro no pazneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPHUH 15
3.2 Tepmonunamuka. TenioBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Uroro no pazneny 49
Paznen 4. DJJIEKTPOIUHAMHUKA
4.1 DNEKTPUUECKOE T10JIE 24
4.2 IToCTOSHHBIN NEKTPUYECKUI TOK 24




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne HaumeHoBaHue pa3/ie/ioB H TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
4.3 Toku B pa3nu4HBIX cperax 6
Hroro no pazgeny 54
Pa3nen 5. PUSMUECKHUHN MPAKTUKYM
5.1 Ou3nyecKkuil NpakTUKyM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nen 1. QJIEKTPOAUHAMUKA
11 MaruauTHO€e Tose 14
1.2 DneKTpOMarHuTHAast MHIYKIHS 13 1
Hroro no pazaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4ecKue KoJieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJIeOaHUs 15
53 MexaHn4yecKue U 3JeKTPOMarHUTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

3.1 Ocnosst CTO 5 1
Htoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOTHOBOH Ayanu3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO /pa U 3JI€MEHTapHBIX 5

YACTHI]




KosmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Hroro mo pazueny 25
Pa3gen 5. SJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 12
Hroro mo pazaeny 12
Pa3nen 6. PUSMUECKHUHN MPAKTUKYM
6.1 OuznyecKkuil NPakTUKyM 16 16
Hroro no pazaeny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJIEPKAHUS U OMbITa 15
' NeSITeNIbHOCTH, IPUOOPETEHHOTO MPU
n3yueHuu kypca ¢pusuku 10 — 11 xmaccon
Hroro no pazueny 15
PezepBHoe Bpems 10
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 ®uznka — pyHIaMeHTalbHas HayKa O 1
pUpoie
9 HayuHblii MeTO MO3HAHUS U METOBI 1
UCCIEeIOBaHUS (PU3NYECKUX SABJICHUN
DKCIIEpUMEHT U T€OpHs B IPOLIECCE MO3HAHUS
3 npupoiel. Habmoienne u SKCepuMeHT B 1
¢busuke
4 Crioco6b1 n3mMepeHus: GU3NIECKUX BEITMUNH 1
5 AGCOII0THAs M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
MU3MepeHul PU3NYECKUX BETMUNH
MopenupoBanue B pusuke. Poibs u mecto
5 ¢u3ukH B GOPMHUPOBAHUN COBPEMEHHOM 1
HAy4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
NesITeNIbHOCTH JIIOeH
Mexanuyeckoe qBuxeHue. Cucrema oTcuera.
7 OTHOCUTENHHOCTH MEXAaHUYECKOTO JIBHKEHUSI. 1
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-Bextop maTepuanbHON TOUKH, €T0O
3 MPOEKIMU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxkopocts. X nmpoekuuu Ha
OCH KOOpANHAT




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBUKEHUE.
I'padpuueckoe onucanue paBHOMEPHOIO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHue nepeMenieHnii 1 CKOpOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxeHne. MrooBeHHast
CKOpOCTh. Yckopenue. [Ipamonneitnoe
JABHUXXCHUC C ITOCTOAHHBIM YCKOPECHHUEM

12

I'paduaeckoe onrcanne MpSIMOTUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOE masieHne. Y CKOpeHHe CBOOOHOTO
najicHusl. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMCHH U UX IpauKu

14

JIBukeHue Tena, OpoIIeHHOr0 MO YTIIOM K
TOPU3OHTY

15

KpuBonuneitnoe aBuxenue. /[BrxeHue mno
OKPY’KHOCTH. YTJIOBas U JUHEIHAsI CKOPOCTb.
[Tepuon u wactora. LleHTpOCTpeMHUTEIBHOE U
MIOJIHOE YCKOPEHHUE

16

KontponbHas padota o reme "Kunematuka"

17

IlepseIif 3axkoH HeroToHa. MHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIIBHOCTH [ 'anmuies.




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
HewnepumansHbie CUCTEMBI OTCUETA
18 Cuna. PaBHonelicTBytomas cuia. Bropoit 1
3akoH Herotona. Macca
19 Bzaumopeiictue Ten. Tpetnil 3akoH 1
Herotona
20 [MpuHIMT cyneprio3uiuu cuil. Pemnenne 3amaq 1
Ha IIpUMEHEHNe 3aKk0HOB HproTOHA
3aK0H BCEMHUPHOTO TATOTCHHUSI.
21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U 1
WHEPTHON MacChl
99 Cuna TsDKeCcTH M yCKOpeHHe cBOOOIHOTO 1
MaJeHUs
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 1
KocMudeckasi ckopocThb. 3akoHbl Keruiepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec Tema 1
Cuna tpenus. [Ipupoaa v BUIIbI CUJT TPEHHUSL.
25 JIBuKEeHHE B KUAKOCTH U Ta3e ¢ yUETOM CUIIBI 1
COTIPOTHUBIICHUS CPEIIbI
26 Hasnenue. ['mapocraruueckoe JaBiIcHHE. 1
Cuna Apxumena
97 AbcomrotHO TBepaoe Temno. [locTynarensHoe 1

" BpalllaTCJIbHOC ABHUXKXCHUC TBEPAOT'O TCJIa




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
08 MOMEHT CHJIBI OTHOCUTENIFHO OCH BPALICHUSI. 1
[Ineqo cumel
CrnoxeHne CHJl, MPHJIOKEHHBIX K TBEPAOMY
29 teny. LleHTp TskecTn Tena. Y cinoBus 1
paBHOBECHS TBEPOTO Tena. Buabl
paBHOBECHS
30 Pemienne 3amau 1
31 KonTponbhas pabota no teme "JIluHamuka. 1 1
Cratuka TBepaoro tena"
Nmnynbsc MatepralibHOM TOYKH, CUCTEMBI
39 MaTepHaIbHBIX TO4eK. LIeHTp Macc cuctembl 1
MaTepHuaJbHBIX TOYeK. Teopema o IBUKEHUU
LIEHTpa Macc
Nmrynbe cuiibl M1 UISMEHEHHE UMITYJIbCa Tela.
33 3aK0oH COXpaHEHUs UMITyJIbca. PeakTuBHOE 1
JIBUKCHHE
MoMeHT uMITylibca MaTepUaIbHONU TOUKH.
34 [IpencraBneHue o COXpaHEHUH MOMEHTA 1
HMITyJIbCa B IEHTPAJIbHBIX MOJSIX
35 Pemtenue 3amay 1
PaGora cuibl Ha ManoM U Ha KOHEYHOM
36 nepemelneHun. I'papuueckoe npeacraBieHne 1

pa6OTLI CHJIbl. MOIITHOCTD CHIIBI




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTuu
MaTepuaIbHON TOYKH

38

[ToTeHumanpHbIe U HETOTEHIUAIIBHBIE CUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tpetbst KocMuueckast CKOpocTh. CBSI3b
pa60TBI HEIIOTCHIIUAJIBHBIX CHJI C
M3MEHEHHEM MEXaHUUYEeCKOI HepTrun
CUCTEMBI TeJl. 3aKOH COXpPaHEeHUS
MEXaHUYECKOW SHEPTUH

40

Ynopyrue u Heynpyrue CTOJIKHOBEHHUSL.
VYpaBHenue bepHymm aiia uaeaibHOM
KUAKOCTU

41

KoHnTtposbHas padoTa mo Teme "3aKoHbI
COXpaHEHUs B MEXaHHUKeE"

42

PazButHe npeacraBiaeHuit o npupoje
Ter1oTel. OcHoBHEIE mooxeHus MKT.
Huddysus. bpoyHoBCcKkoe ABUKEHHE

43

CTpO@HI/IC F33006p33HbIX, KUAKHUX U TBEPAbIX
TCII. XapaKTep JIBIDKEHHS M B3aMMOICHCTBUSA
YacCTull BCIICCTBA

44

Macca 1 pazmepbl MOJIEKYJT (aTOMOB).




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
KonuuectBo Bemecta. [TocrosiHHas
ABoraapo
45 Temneparypa. TeroBoe paBHoBecue. Illkana 1
Henscus
46 Pemenue 3amau
47 Wneanpuerit ra3. I'a3oBBIe 3aKOHBI 1
48 VYpaBuenue Menpaeneera-Kianelpona. 1
Pemenue 3agau
49 AOcomoTHas Temneparypa. 3akoH JaapToHa 1
50 W3omporieccsl B naearibHOM rase ¢ 1
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA
51 I'padmueckoe mpencTaBieHne U30MPOLIECCOB: 1
M30TepMa, U30X0pa, n3obapa
52 OcHoBHoe ypaBHeHre MKT
53 Pemtenue 3amay
CBs13b a0COMIOTHON TEMIEpPaTyphI
54 TEPMOJMHAMHYECKON CHCTEMBI CO CpeHEM 1
KMHETUYECKOW SHEPrUuell MoCcTynareabHOro
TEIUIOBOT'O IBHKEHUS €€ YacTHIl
55 O06o011eHre U cucTeMaTr3alns 3HaHUN 0 1
teMe "OcHoBbl MKT"
56 KonrtpomnbHas padota o Teme "OCHOBBI 1 1

MKT"




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHMX ycsoBuid Ui T/I cucremsl.
Bremnue 1 BHyTpEeHHHE ITapaMeTpBl.
[Tapamerps! T/] cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOIMHAMUKH.

CamonpousBosibHas penakcarus T/ cuctembl

K TCIIJIOBOMY PaBHOBECHUIO

59

Mopens uaeanbHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBusi IPpUMEHUMOCTH 3TON MOJEIH

60

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpa)KEHUE /7151 BHYTPEHHEH SHEPruu

61

Bripaskenue 11 BHyTpEHHEH SHEPT U
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBa3ucratuueckue u HeCTaTUYECKUE
MIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJHMHAMHUKE.
Brranciienue paboThl o rpaduky nporecca
Ha pV-nuarpamme

63

Tennonepenayua kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu TJl cucremsl 6e3
COBEpILEHUS pabOThI




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakrireckue H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
64 KonBeknus, TermnonpoBoJHOCTb, H3IIyYECHUE 1
KomndgectBo Temnorel. TennoéMKoCTh Teaa.
65 YaenwHas U MOJIIpHAs TEIIIOEMKOCTH 1
BEIECTBA. Y IeNIbHAS TEIUIOTa CTOPAHUS
TOILIMBA
66 Pacuér kommdecTBa TEIUIOTHI TIPH 1
TeTuIonepeade
67 [Tonstue 06 annabaTHOM Tiporiecce. [lepBrrii 1
3aKOH TEPMOIUHAMUKHI
KonndecTBO TETUIOTHI B paboTa Kak MephI
68 W3MEeHEeHUs BHyTpeHHel sHeprun T /1 1
CHCTEMBI
BTopoii 3akoH TepMOAMHAMUKY IS
69 PaBHOBECHBIX M HEPABHOBECHBIX ITPOIIECCOB. 1
HeobOpaTtumocTh MpUPOIHBIX MPOIIECCOB
70 [Tpunnume! aecTBus Termiobix Mamud. KT 1
71 MakcumanbHoe 3HadeHue KI1J1. [ukn Kapuao
72 Pemtenue 3amay
DKOJIOTHYECKHE aCIEKTHI UCIIOIb30BaHU
73 TEIUIOBEIX JgBUTaTenei. TermioBoe 1
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
74 Pemenue 3amau
75 O0o01IeHne U cHCTEMAaTH3alus 3HAHUH 110




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

teme "Tepmonunamuka. TerioBbie MaHbI"

76

KonTponbhas pabora o teme
"TepmoanHamuka. TeraoBsie MaIuHbI"

77

[TapooOpa3oBaHue U KOHICHCAIIHSL.
Hcnapenne n kunenue. Y aenpHas TEIIoTa
mapooOpa3oBaHus

78

Haceimmennsie 1 HEHACHITIIEHHBIE TTAPHI.
KadecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH H
JABJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEPaTypbl, UX HE3AaBUCUMOCTh OT 00BbEMA
HACBIIIEHHOT O Mapa. 3aBUCUMOCTD
TEMIEPATypPbl KATIEHUS OT JaBJICHUS B
KUIKOCTU

79

BnaxxnocTs Bo3ztyxa. AGCONIIOTHAS U
OTHOCHUTEbHAS BIIAXKHOCTD

80

Pemrenue 3agau

81

Tépnoe Teno. Kpucramimyeckue u
amop¢Hble Tera. AHU30TPOIUS CBOMCTB
KpUCTAJIOB

82

IInaBnenue u KpucTaJluin3anusl. Y nennHas
TCIIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_II/I$[

83

Hedopmaruu TBEpaOTO Tena. Pactskenue u
cxarue. Casur. Monyins FOHra. lpenen




KoanuecTBo 4acon DJIeKTPOHHbIE
Ne ara udpoBbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[syqeﬂnﬂ :)Iﬁgal;onaTenbﬂme
padoTsbI padoThI pecypest
yInpyrux aehopmarmii
TermoBoe pacmmpeHue KUIKOCTEN 1
84 TBEPABIX T€JI. AHTAPMOHU3M TEIJIOBBIX 1
KOJIeOaHMI1 YacTUIl BEIIECTBA
85 [Ipeo6pa3zoBanue sHEpruu B Ga3oBbIX 1
nepexoax
86 YpaBHEHHE TEIUIOBOTO OaaHca 1
87 Pemrenue 3amay
[ToBepxHocTHOE HaTshKeHHe. KanuspHbie
88 sBJICHHS. J|aBlIeHHUEe 1O HCKPUBJICHHOM 1
MOBEPXHOCTHIO KUJKoCcTH. Dopmyiia Jlannaca
O0001IeHNE U cCUCTEMATU3ALNS 3HAHUHN 110
89 TeMe "ArperaTHble COCTOSHHUS BEIIECTBA. 1
®dazoBbIe Iepexo bl
90 KoHntposbHas padoTa o Teme "ArperaTHbie 1 1
cocTosiHUs BeliecTBa. @a3oBbie mepexo bl
DnexTpusalys Tel U e€ mposBICHUSL.
01 DnekTpudeckuil 3apsa. /IBa Buaa 1
ANEKTpUYECKUX 3apsaaoB. [IpoBoaHuKH,
TUDIEKTPUKHU U TIOTYTIPOBOJHUKHU
92 DneMeHTapHBIN ANEKTPUYECKUil 3apsia. 3aKOH 1
COXPaHEHUS ANEKTPUIECKOTO 3apsa
93 Bsaumoneiictsue 3apsinoB. Todeunsie 1




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tewa ypoka Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
3apsabl. 3akoH Kysnona
94 Pemenue 3amau 1
95 Dnekrpuyeckoe nonie. Ero neiictBue Ha 1
AIIEKTPUYECKHE 3apPsiIb
Hanpsk€HHOCTB 37I€KTPUUECKOTo TOJIS.
96 [IpoGuslii 3apsn. JIlunun HanpsHKEHHOCTH 1
anekTpudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE T10JIe
97 [ToTeHIManbHOCTh 2JEKTPOCTATHUECKOTO 1
noJisi. Pa3HOCTh MOTEHIIMANIOB U HANIPSKEHUE
[lorennmaneHas sHEprus 3apsaa B
98 aNeKTpocTaTndeckoM moste. [lorennman 1
3JIEKTPOCTATUYECKOTO MOJIS
99 CBs3b HANPSDKEHHOCTH OJIS U Pa3HOCTH 1
MOTEHIUAJIOB JUIs 3JIEKTPOCTATUYECKOTO MOJIs
100 [IpuHIMD cyneprno3ULIUU TEKTPUUECKUX 1
nosieu
101 Pemtenue 3amay 1
102 ITone Toueunoro 3apsna. [Tone paBHOMEpHO 1
3apsHKEHHON cdepsl
[Tone paBHOMEpPHO 3apsKEHHOTO MO 00BEMY
103 mapa. ITose paBHOMEPHO 3apsKEHHOM 1

OECKOHEYHO IIIIOCKOCTH




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM IIOJIE. 1
VYcnoBue paBHOBeCHs 3aps10B
105 JIMDIIEKTPUKY ¥ TIOTYTIPOBOHUKH B 1
AIEKTPOCTATUUECKOM I10JIE
Kongencarop. DnekTpoéMKOCTh
106 KOHJICHCATOpa. DJICKTPOEMKOCTD IIOCKOTO 1
KOHJIEHCATOpa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COETUHEHUE 1
KOHJICHCAaTOPOB
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa
110 Pemtenue 3amay 1
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 1
OJTHOPOJIHOM DJIEKTPHUUECKOM T0JIe
112 Pemtenue 3amay 1
113 O06o00111eHre U cUCTeMaTU3alus 3HaHUN 0 1
TeMe "Dnekrpuyeckoe nojue"
114 KonTponbHas pabota o teme 1 1
"DnekTpuueckoe mnoie"
Cuna Toka. [locTosiHHBIN TOK. Y CIOBUS
115 CYILIECTBOBaHUS TOCTOSIHHOTO 1
ANEKTPUYECKOT0 TOKA
116 Hcrounuku toka. Hanpsokenne nu 9/1C 1




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoabubie | Hparrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
117 3akon OMa J1st yuacTKa LeTH. 1
DNEeKTpUUYECKOE COPOTUBIICHHE
3aBUCUMOCTb COITPOTUBJICHUS OJTHOPOTHOTO
118 MPOBOJIHUKA OT €r0 JIIMHBI U TJIOMIAIHA 1
MONIEPEYHOT0 CEUEHUS
119 VY aenbHOE COMPOTUBIICHHE BEIIECTRA. 1
Pemenue 3agau
120 [TocnenoBarenbHOE, TApAJUIETBHOE, 1
CMEIIaHHOE COEAMHEHNE IPOBOHUKOB
121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX 1
nenei. [IpaBuna Kupxroda
122 Pemtenue 3amay 1
123 Pabota anmekrpuueckoro Toka. 3akoH J[koyis 1
—Jlenna
124 Pemtenue 3amay 1
195 Mo1HOCTb 31eKTpUYeCcKoro Toka. TemnoBas 1
MOIIIHOCTb, BbIJIeNIieMasi Ha PEe3UCTOpe
126 Pemtenue 3amay 1
197 O/J1C 1 BHyTpEeHHEE CONTPOTUBIICHHE 1
HCTOYHHUKA TOKA
128 3akoH OMa 7151 TOJTHOM (3aMKHYTOM) 1
ANEKTPUYECKON LIeTTH
129 Pemenue 3amau 1




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
130 MoIIHOCTh HCTOYHHKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 Konzgencarop B 11e1y NOCTOSSTHHOTO TOKA 1
133 Pemrenue 3amau 1
134 Pemenue 3agaq mo reMme "IlocToSSHHBIN 1
AIEKTPUYECKUN TOK"
135 Pemenue 3aga4d mo teMme "IlocTOSSHHBIHN 1
AIEKTPUYECKUN TOK"
136 Pemenue 3agay mo reMme "IlocToSIHHBIN 1
AIEKTPUUYECKUN TOK"
137 O0001IeHNE U cCUCTEMATU3ALNS 3HAHUHN 110 1
teme "TloCTOSIHHBIN ANEeKTPUUYECKUN TOK"
138 Kontposbnas padota o teme "IlocTosHHBIN 1 1
AJIEKTPUYECKUN TOK"
DnexTpuyecKas IpOBOAUMOCTh PA3IUYHBIX
139 BEIIECTB. DJIEKTPUUECKUI TOK B METaJIJIaX. 1
CBepXmpoBOJIUMOCTD
DIEKTPUYECKUM TOK B paCTBOpax U
140 pacruiaBax 3JeKTpoiuToB. 3akoHbl Dapanes 1
JUIS DIEKTPOIIN3a
141 OnexTpuueckuil Tok B raszax. [lnazma 1
142 DneKTpuYecKuil TOK B BakyyMe. BakyymHbie 1

npuOOpHI




n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

143

DNEeKTpUUECKU TOK B MOJIYTPOBOIHUKAX

144

[TonynpoBoAHKUKOBBIE TPUOOPHI

145

@uU3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U HaNpsKEHUs B
LIENY TOCTOSTHHOT'O TOKA MPY OMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
prbopoB" wiu "3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueit mo ¢pusuke. [Iprumepsl
U3MepeHus (PU3NYECKUX BEJIMYUH MU
MTOMOIIY KOMITBIOTEPHBIX JATYUKOB"

146

®uznyeckui mpakTukyM no teme "M3ydenue
HEPaBHOMEPHOTO JIBMKEHHUSI C LEIbIO
ONpeieJICHUsI MTHOBEHHOM CKOpOCTH"

147

DU3NYECKUH TPAKTUKYM M0 TEME
"M3mepeHue yCKoOpeHusi Ipu IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JABIKEHUHU 110 HAKJIOHHOM
miockoctu" win "Mccnenosanue
3aBUCHUMOCTH IIYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBM>KEHUU"

148

dusnueckuil NpakTUKyM IO TEME
"N3MepeHne yCKopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHue nBuxKeHuUs Tena,
OpOLIEHHOT 0 TOPU30HTAIBHO"

149

@uznyeckuil NpakTuKyM 1o teme "M3ydyenue




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

ABWIKCHUA TCJIa IO OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJIYJII0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
06paHICHI/I5[ KOHHYECKOI'O MadTHHUKA OT €Iro
napameTpoB"

150

®u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepeHne paBHOAECUCTBYIOIIEH CHIIBI IIPH
JBUKEHUH OpycKa M0 HAKIIOHHOM MI0CKOCTH"
i "IIpoBepka TMIOTE3bl O HE3ABUCUMOCTH
BPEMEHU JABHKEHMs OpyCcKa M0 HAaKJIOHHOMN
IJIOCKOCTH Ha 3aJaHHOE PACCTOSHUE OT €ro
Maccsel”

151

DU3NYECKUH TPAKTUKYM M0 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIIHUX B MPYKHUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruun" wm "M3ydenue
JIBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEePEeKUHYTOM uepe3 JNErkuid 610K"

152

du3nuecKuil MPaKTHKYM 10 TEMe
"U3mepenne kodhGUIIHMEHTa TPSHHS 10
BEJIMYUHE YII0BOro Ko puireHTa
3aBucumoctd FTp(N)" unu "HccnenoBanue
JIBYKEHUS OpyCKa MO HAKJIOHHOM MIIOCKOCTH
C TMepeMeHHBIM K0d(urimeHTom TpeHus" uimm




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

"N3ydeHue IBUKEHUS Tpy3a Ha BaTy C
TpeHuem"

153

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycioBUi paBHOBECHUS
TBEP/OTO TeJla, UMEIOIIEro OCh BpalleHHs "
iy "KoHCTpynpoBaHuEe KPOHIITEHHOB U
pacu€r cuit ynpyroctu" uiu "M3yuenne
YCTOMYMBOCTH TBEPJIOTO TENA, UMEIOIIETO

IJI0Iab ONophI"

154

DU3NYECKUH TPAKTUKYM MO TEME
"M3mepeHune nMmimyJibca Tesna no TOpMO3HOMY
nytu" unu "M3mepenue CUIIbl TITH, CKOPOCTH
MO/IETIH SJIEKTPOMOOUIIS ¥ MOUTHOCTHU CHJIBI
Taru" uim "CpaBHEHHUE U3MEHEHUS UMITYJIbCa
T€Ja C UMITYJIbCOM CHJIbI" WM
"HccnenoBanue coxpaHeHUsI UMITYJIbCA MPU
ynpyrom B3aumojenctsun” uin "M3mepenue
KMHETUYECKOW SHEPTUU Tella IO TOPMO3HOMY
nytu"

155

®u3nueckuil NpakTUKyM 1o teme "M3yuenue
U30TEPMUYECKOrO Mpolecca (PeKOMEHJ0BAaHO
ucnoib30BaHue nudpooit madbopatopun)"
win "M3yyeHne H30XOpHOro mnpoiecca’ uiu
"HN3yuenune n306apHOro npouecca’ uiu




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

"[IpoBepka ypaBHEHUsI COCTOSAHUA"

156

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenbHON TemIoEMKOCTH" U
"UccnenoBanue mpoliiecca OCThIBAaHUS
BerrecTsa" win "MccienoBanue agnabaTHOrO
npouecca" nnu "M3ydeHune B3auMOoCBsI3U
SHEPTHU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMITePaTyPbl KATICHUS
JKujakoctein"

157

®u3nyecKui mpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH UCIAPECHUS KUIKOCTEH"
uiu "N3MepeHne yaeabHON TeIOThI
riaByieHus apaa" win "M3yyeHnre cBOMCTB
HAaChIIIEHHBIX MapoB" uinu "M3mepenue
a0COIIOTHOM BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B noMelennn'. Mamepenue
Koa( (uUIIMeHTa TOBEPXHOCTHOT'O HATSKEHHUS

158

dusnueckuil NpakTUKyM IO TEME
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHDKEHHOT0 KOH/IEHCATOpa B SHEPIUI0
n3iydeHus ceeronnonaa’ wim "Msyuenue
IIPOTEKAHUs TOKA B LIEMH, COAEPKALLEN
KoHzAeHcarop" uiun "Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANpPSHKEHUS) IpU




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

MIOCJIE0BATEIbHOM COSANHEHUN
KOHJIEHCaTOpOB"

159

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CMENIAHHOIO COETUHEHMS
pesuctopoB" wiu "M3Mepenue yaeabpHOro
CONPOTUBIICHHUS TPOBOJHUKOB" WIIN
"HccmeqoBadne 3aBUCUMOCTH CHIIBI TOKA OT
HaNpsHKEHUs 1715 JTaMIIbl HaKalliBaHUA'"

160

DU3NYECKUH TPAKTUKYM MO TEME
"Habnronenue annekTponuza’ wim
"N3mepenue 3apsiga 0OTHOBAJIEHTHOTO HOHA"
niy "UccinenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTtypbl" uian "CHTHE BOJIbT-aMIEPHOMN
XapaKkTepUCTUKH auoja"

161

PesepBubIit ypok. O6001meHHE 1
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Kunematuka"

162

PesepBuslit ypok. O6o01ieHue u
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"lmnamuka"

163

PesepBusiit ypok. O6o011eHue u
cucreMaru3aius 3Haguii mo teme "CraTrka
TBEpaoro rtena'"




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

164

PesepBHeIit ypok. O6o0IICHHE 1
CUCTEMaTH3aIus 3HAaHUM 110 TeMe ""3aKOHBI
COXPaHEHHUs B MeXaHHKe"

165

Pesepsubiit ypok. O6001eHIE U
cucTeMartu3aus 3HaHui o TeMe "OCHOBBI
MOJIEKYJIIPHOKUHETHYECKON Teopun"

166

PeseprubIit ypok. O6001meHue 1
cucreMaTrni3aiusa 3H3HPII>1 10 TEMC
"Tepmonunamuka. TernaoBbie MalIuHbB"

167

Peseprubrit ypok. O6001meHue 1
CHCTEMAaTU3alMs 3HaHHUH 0 TeMe
"ArperatHbie COCTOSAHMS BeliecTBa. Da3oBbie
nepexomsl"

168

PesepBubIit ypok. O6001meHHE 1
cUCTEeMaTH3allusl 3HAaHH 110 TeMe
"Dnexkrpuueckoe nose"

169

PesepBusiit ypok. O6o01ieHue u
CUCTEeMAaTH3allMsl 3HAaHHI 110 TeMe
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

170

PesepBusiit ypok. O6o01ieHue u
cucreMaTHu3anus 3HaHui o reme "Toku B
pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

170

16




n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
BzaumoneiicTBre TOCTOSHHBIX MATHUTOB U
1 MIPOBOIHUKOB C TOKOM. MaruHuTHoe moJie. 1
I'uniore3a Ammnepa
Bekrop marautHOM nHAYKUMA. [TpuHImn
2 CyNepHo3HIMA MATHUTHBIX TTosiel. JInnnun 1
MarHUTHON WHTyKITUU
3 MarauTtHO€ 10J1e TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna AMmnepa, e€ HanpaBJIE€HUE U MOYJIb 1
5 Pemtenue 3amay
6 [Ipumenenue 3akoHa Ammepa. 1
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI
Cuina JlopeHuia, e€ HanpaBJIEHUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJTHOM MarHUTHOM I10JIe
8 Pemtenue 3amay
9 Pabota cuibl Jlopeniia
10 Pemtenue 3amay
1 MarsuTtHoe 10Jie B BEIICCTBE. 1
deppoMarHeTHKy, Mapa- U JuaMarHeTHKU
12 OcHoBHBIE CBOICTBA (peppOMarHeTHKOB. 1

[Tpumenenue heppoMarHeTHKOB




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
13 Pemenne 3amag mo reme "MarautHoe mnose"
14 Pemrenue 3amau no reme "MarautHoe mose" 1
15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH. 1
IToTok BEKTOpPAa MAarHUTHON WHIVKIINH
y
16 3/1C uHIYKIAN 1
17 3aKOH 2EKTPOMArHUTHON HHTyKITUU 1
®dapanes
18 Buxpesoe anexkrpuueckoe noie. Toku Dyko 1
19 OJIC MHIYKIUY B IBMOKYIIUXCS 1
MTPOBOTHUKAX
20 Pemtenue 3amay
21 [TpaBuso Jlenma 1
99 HNunyktuBHOCTH. KaTylika HHAYKTUBHOCTH 1
B LIEITH ITOCTOSIHHOI'O TOKa
23 SBnenne camounaykuu. IJ1C 1
CaMOUHTYKITUH
24 DHeprus MarHUTHOTO TOJISl KaTYIIKH C 1
TOKOM. DJIEKTPOMAarHUTHOE I0JIe
25 Pemenue 3amay 1
26 O00011IeHNE U CHCTEMATH3aIMs 3HAHUH 110 1
TeMe "DnekTpoauHamMuka"
27 KonrtpomnbHas pabota o teme 1 1




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
"DnexkTpoauHaMuKa"
08 Konebarenpnasa cucrema. CBOOOIHEIC 1
Kkonebanus. ['apMoHnYecKre KoeOaHus
29 Kunematndueckoe 1 JUHAMHYECKOE 1
OIMCaHKe KOoJaeOaTeIbHbBIX ABKEHHI
DHepreTudecKkoe onrcanue. BeiBo
30 JTMHAMHYECKOTO OIMMCAHUS TAPMOHHUYCCKHUX 1
KoJIeO0aHUH U3 WX SHEPreTHIECKOTO U
KUHEMAaTHYECKOI'0 OIMUCAHUS
31 Amrmmatyna u ¢ga3a KojaebaHui 1
[Tepnona u yactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHU
32 MareMaTudeckoro mastHuka. [lepuon 1
CBOOOJTHBIX KOJICOaHUH TTPY>KUHHOTO
MasTHUKA
33 3aryxaromue Kojaeoanus. Beinyk1eHHbIE 1
Konebanus. Pe3onanc
34 ABTOKOIE0aHNS
35 Pemtenue 3amay
36 VYpoxk-koHpepenus "MexaHnueckue 1
Kosie0aHusl B My3bIKAJIbHBIX HHCTPYMEHTax"
37 OO0o01IeHre U cHCTEMAaTH3allHs 3HAHUH 110 1

teMe "MexaHnnueckue kojeoanus"




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
38 DNEKTPOMArHUTHBIE KOJICOAHHUS. 1
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILUIATY ABI
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYON CHITBI 1
TOKa B KOJIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHCHHS SHEPTHH B UICATHHOM 1
KoJIe0aTeIbHOM KOHTYpE
3aTyxarolne JEeKTPOMarHuTHbIE
41 KoJjeOanus. BeiHy X 1eHHbBIS 1
AJIEKTPOMArHUTHbIE KoJeOaHus
42 ITepemennsblii TOK. Pe3ucTop u KoHAEHCATOP 1
B LIETIM IEPEMEHHOr0 TOKa
43 Karymika HIyKTUBHOCTH B LIENTU 1
MIEPEeMEHHOI0 TOKa
44 3akoH Oma Jyisl 2JIEKTPUYECKON 1enu 1
MIEPEeMEHHOI0 TOKa
Mo1HOCTh TEPEMEHHOTO TOKA.
45 AMITTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE 1
CHWJIBI TOKA U HAIIPSDKEHUS
46 Pe3oHaHC B anekTpruecKoi 1enu
47 Pemenue 3amau
48 WneanwsHbiif TpancdopmaTop. 1

HpOI/I3BO,[[CTBO, nepeaadya u HOTpe6J'IeHI/Ie




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
JIEKTPUYECKON SHEPIUU
DKOJIOTUYECKHE PUCKU TTPH TIPOU3BOJICTBE
49 anekTpodHepruu. KynbTypa ucronbp30BaHus 1
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KI3HH
50 Pemrenue 3amau
51 Pemrenue 3amay 1
52 O06006111eH1e U cHCTeMaTH3alys 3HaHUN 10 1
TeMe "DIeKTpOMarHuTHbIC KojaeOanus"
53 MexaHn4ecKre BOJIHBI. XapaKTEPUCTUKU 1
MEXaHUYECKUX BOJIH
54 CBoiicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKTepUCTHKH 3ByKa
56 HNudpaszsyk u ynprpazsyk. [llymoBoe 1
3arpsi3HEHUE OKPYIKaIoLIe Cpeibl
57 Pemtenue 3amay 1
58 DneKTpoMarHuTHbEIE BOJMHBL. M3myueHue 1
ANIEKTPOMArHUTHBIX BOJIH
59 DHeprus 1eKTPOMarHUTHBIX BOJH. 1
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH
[Ikana >1eKTpOMarHUTHBIX BOJIH.
60 [IpumeHeHne 2MEeKTPOMarHuTHIX BOJIH B 1
TEXHUKE U OBITY
61 [IpyHIMIBI PaTUOCBSI3U U TEIEBUACHHUS. 1




KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara udpoBbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie II/I[3y‘leHI/IH :)Iﬁgal;onaTenbﬂme
padoTsbI padoThI pecypest
Pannonokarus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPY KAIOIIEH CpeIbl
62 Kontponbnas padota o teme "Konebanust 1 1
¥ BOJTHBI"
63 Cgert. 3aKOH NMPSIMOJIUHENHOTO 1
pacrpocTpaHeHHUs CBETa
64 Pemenue 3agau Ha MpUMEHEHHE 3aKOHA 1
MPSIMOJTMHEHHOTO PACTIPOCTPAHCHHSI CBETA
65 Ortpaxenue cBera. [Inockoe 3epkaino. 1
Cdepuueckoe 3epkajio
[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb MPeTOMIICHHUSL.
66 [TonHOE BHYTpEHHEE OTpaKECHUE. 1
[IpenenbHBINA Yo MOJHOTO BHYTPEHHETO
OTpakKeHUS
67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1
OTpaKeHUS U TIPETIOMIICHUS CBETA
68 Xon nyuyeit B mpusme. Jlucrepcus cBera. 1
CrnoxHblii cocTaB Oenoro cBera. Lpet
69 JIun3pl. DOKyCHOE pacCTOSTHUE U 1
ONTHYECKas CUJa JIMH3BI
70 [TocTpoenue n300paxxeHUi B TUH3aX U UX 1
cucTeMax. YBEIUYEeHHE JIMH3bI




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoabubie | Hparrireckie H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
Pemenue 3agau Ha mocTpoeHue
71 M300paxKeHM, MOIy4aeMbIX C TOMOIIIBIO 1
JIUH3
72 ['ma3 xak onruueckas cucrema 1
73 Pemenwue 3amau. [Ipeaens mpuMeHNMOCTH 1
TCOMETPHYCCKOMN ONTHKH
74 CKOpOCTh CBETa U METO/IBI €€ U3MEPCHHUSI 1
75 Hucnepcus cBeta
76 Hurepdepennus cBeta 1
77 KorepeHTtHbie UICTOYHUKH. Y CIIOBHS 1
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB
78 Pemtenue 3amay
79 [Ipumenenne natephepeHIun
80 Judpakuus cBeTa
81 Judpakunonnas pemérka. Y cioBue 1
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB
82 Pemtenue 3amay 1
83 [TonepeyHOCTH CBETOBBIX BOJIH. 1
[Tonspuzanus cBera
84 Pemenue 3amau
85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE
86 O06o011eHre U cucTeMaTr3allns 3HaHUN 0




KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Konrpoaprre | Hpakririeckite II/I[3y‘leHI/IH :)Iﬁf?al;OBaTenbﬂme
padoTsbI padoThI pecypest
teme "Onrtuka”
87 KonTponbhas pabota o teme «OnTuka» 1 1
I'paHHIIBI MPIMEHUMOCTH KJIACCHYECKON
88 MEXaHUKHU. 3aKOHBI 3JIEKTPOTUHAMUKH U 1
MPUHIUT OTHOCUTEIHHOCTH
89 [TocTynarel cnenuanbHON TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcinoBue
90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe UIEHUE BPEMEHU U
COKpallleHHE JUINHBI
01 DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKOMN 1
YaCTHULIbI
92 CBs3b MaCCBhI C SHEPTUEH U UMITYJILCOM 1
PENIATUBUCTCKOMN YacTULIbl. DHEPTHUsl TOKOS
93 PaBHOBECHOE TeIOBOE U3ITYUYCHHE 1
94 3akoH cMmelennsa Buna 1
95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1
96 DHeprus U uMIyibc (oToHa 1
97 ®otoadpdext. OnpiTel A. I'. CTonerosa. 1
3akonsl potodddexra
98 VYpaBHenue DiiHmreitHa i potodddexra. 1




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
"Kpacnas rpanuma" ¢porosddekra
99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1
100 BosHOBBIE CBOIICTBA YacTHIL
Bounsl e bpoitns. JlnmuHa BOJIHBI 1€
101 Bpoiins u pazmeps! 00J1aCcTH JTOKATH3AUN 1
JBUKYIIEHCS YaCTHITBI
102 KopmyckynsipHo-BOIHOBOH Ayanu3m
103 Judpakmus 3JeKTPOHOB Ha KPHCTALIAX 1
Cnenuduka n3MepeHuid B MUKPOMHUPE.
104 CooTHolIeHHs HEOTIPEACTIEHHOCTEN 1
I'eitzenbepra
105 Pemenne rpadguveckux 3amadq
106 Pemenne pacy€THbIX 3a1a4 1
KontponbHas padota mo temam: "OCHOBBI
107 CTQO", "KopryckyasipHO-BOJTHOBOM 1 1
nyanuszm"
108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS aTOMA. 1
[Inanerapnas monaens atoma Pesepdopna
109 [Tocrynater bopa 1
110 Buner ciektpoB. CiekTp ypoBHEH dHEPTHH 1
aToMa BOAOpoOIa
111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUeHUE 1

CBCTa




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUsS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

112

Jlazep

113

Hyxnonnas mozgens siipa ['eiizenOepra-
WBanenko. 3apsa u MacCoBO€ YMCIIO sJipa.
M3oronsl. PannoakTuBHOCTE

114

3aKoH paJvoaKkTUBHOrO pacnaja. CBoiicTBa
WOHM3UPYIOILET0 u3llyyeHus. Biausaue
PAaANOAKTUBHOCTH Ha XUBBIC OPraHU3MBbI.
Jo3nmerpus

115

DHeprus CBsSI3U HYKJIOHOB B sifipe. fnepHbie
cuibl. Jledekt Maccrl siapa. SAnepHbie
peakuuu. Snepusie peakTopsl. [Ipobremsr
yIPaBIsEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJOTHYECKHE aCIeKThl Pa3BUTHS sIIEPHON
SHEPreTHKU

116

MeTopl perucTpaluy U UCCICAOBAHMS
3JIeMEHTapHBIX YacTull. DyHIaMeHTaTbHbIC
B3auMOJICHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [IpencraBiaenue o CTanaapTHON
Mozenu. KBapk-TiIrooHHast MOJIeTb aJjpOHOB

117

®dwuzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprusi. EnuHCTBO pu3mveckoil KapTHHBI
MHpa

118

OTalbl Pa3BUTHA aCTPOHOMMUMU. 3HadeHUE




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

aACTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHHS PUPO/IbI KOCMUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HCCleIOBaHNH

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
paauoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMHUS

121

Bun 3831000 HeOa. Co3Be3nus, sspKue
3BE3IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

122

Conueunas cucrema. Conaie. Congeunas
aKTUBHOCTb. MicTounuk sneprun ConHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Juarpamma "crieKTpanabHbIi Kj1acc —
CBETUMOCTB"

124

3B63I[LI rJIaBHOM IOoCJIICA0OBATCIABbHOCTH

125

Bnytpennee crpoenue 38€31. COBpeMEHHbIE
MPEACTABJICHUS O TIPOUCXOXKICHUU U
spomronny CoJiHIIa M 3BE3]1. DTallbl XKU3HHU
3BE3]

126

Mneunsiii [1yte — Hama I'anaktuka. Tunst
rajakTuk. YEpHbIe ABIPBI B sApax rajlakKTUK




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

127

Bcenennas. Paciunpenne Beenennoii. 3akoH
Xab06mna. Teopus bombiioro B3peiBa.
PenukroBoe n3nyyenue

128

MacmrabHast ctpykrypa Beenennoid.
MerarainakTuka

129

Hepeménnsie mpobiieMbl acCTpOHOMUHT

130

®u3NYeCKUil IPAKTUKYM I10 TEME
"HccmeqoBaHe MarHATHOTO ITOJIS
MOCTOSIHHBIX MarHUTOB'" HMJIN
"NccneqoBaHue CBOMCTB
dheppomarnerukoB" unu "MccnenoBanue
JIEUCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢
TOKOM"

131

DuU3NYECKUH TPAKTUKYM M0 TEME
"Uzmepenue cuinbl AMnepa" unu "U3yuenue
3aBUCUMOCTHU CHJIbI AMIIepa OT CHJIbI TOKA"
nny "OnpeneneHue MarHUTHOM UHTyKLIUH
Ha OCHOBE U3MEpeHUs cuiibl Amnepa"

132

Ou3nyecKuil MPakTUKyM IO TEME
"UccneqoBaHue ABJICHUS
3JIEKTPOMArHUTHOW MHIYKUIUU'" WIH
"Onpenenenre HHAYKIIMU BUXPEBOTO
MarHUTHOTO MOisA"

133

DuU3NYECKUN IIPAKTUKYM I10 TEME




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

"UccnenoBanue sSBICHUS CAMOUHIYKIIUH"
nin "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reneparopa"

134

@uU3N4EeCKU IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
Kos1ie0aHUI HUTSIHOTO U MPYKUHHOTO
MAasiTHUKOB"

135

®u3NYeCKUil IPAKTUKYM I10 TEME
"[IpeobpazoBanme SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM MO TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4yepes
I0CJIENOBATENILHO COETMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" UiIu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIU NTEPEMEHHOT0 TOKA"

137

dusnyueckuil NpakTUKyM IO TEMe
"N3yueHue napaMeTpoB 3BYKOBOM BOJIHBI"

138

dusnueckuil MpakKTUKYM IO TEMe
"M3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "Iloyuenune n3obpaxxeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCUMOCTH (POKYCHOTO




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

paccTosiHus OT BellecTBa (Ha mpuUMepe
*Kuakux auH3)" wim "M3mepenne
(hOKYyCHOTO PaCCTOSIHUSI PACCEHBAIOIIINX
JH3"

140

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenne nudpakuun, nHTephEepeHInmn
U noJsipu3anuu ceera’”

141

®u3NYeCKUil IPAKTUKYM I10 TEME
"OnpeneneHne UMIyJibca U SHEPTUU
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTUIl B MArHUTHOM
nose)"

142

DU3NYECKUH TPAKTUKYM MO TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HccienoBanus Gororddexra"” nmm
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAUO OT HampsuKeHHs "

143

Ou3nyecKuil MPakTUKyM O TeME
"UccnenoBanue crekTpa pa3pekeHHOro
aTOMapHOT0 BOJIOPOJIa M U3MEPEHHUE
noctosiHHo# Punbepra"

144

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
HCIIOJIb30BAHNEM JJO3UMETpa" MU




n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

"N3yueHue noryiomeHus: OeTa-4yacTuil
aTFOMUHUEM"

145

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmntonenus 38€31H0T0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMITHIOTEPHBIX TTPUIIOKEHUHN TSI
OTIpeIeTICHUS TTOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOTYIIAPHS U SIPKUE
3Bé31pl" Wi "HaOmroneHus B TeneCcKOIn
JlyHbI, m1aHET, TYMAHHOCTEW U 3BE3THBIX
cKorieHui"

146

O0001IEHNE U CUCTEMATU3ALMS 3HAHUN.
Ponb ¢u3uku u actpoHOMUHU B
SKOHOMHYECKOH, TEXHOJIOTHUECKOM,
COIIMAIBHOM M ATUYECKOM chepax
JEATEIIbHOCTH YCJIOBEKA

147

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb u MecTo pu3MKM U aCTPOHOMUH B
COBPEMEHHOM Hay4YHOH KapTUHE MUpPa

148

O00011IeHNE U CHCTEMATH3AIMs 3SHAHUM.
Pounb ¢pusndeckoit Teopun B GopMUpOBaHUA
MPEJCTAaBICHUN O (PU3MYECKON KapTUHE
MHUPa, MECTO (PU3HUECKON KapTUHBI MHUPA B




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakrireckue H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
00IIIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MTPEJICTABICHHUI O MPUPOJIC
149 O0o001eHne u cucTeMaTH3anys 3HaHUH 110 1
teMe "Kunemartuka"
150 O0o001Ienne u cucTeMaTH3anys 3HaHUH 110 1
teMe "KnnemaTtnka"
151 O0001IeHre B cucTeEMAaTH3aIysd 3HAHUH 110 1
teme "/IluHamuka"
152 O0001IEeHNE U CUCTEMATU3ALNS 3HAHUHN 110 1
teme "CTaTuka TBeporo teaa"
153 O0001IeHE U CUCTEMATU3ALMS 3HAHUHN 110 1
TeMe "3aKOHBI COXPAaHEHUSI B MEXaHUKE"
O0001IeHNEe U cUCTEMATU3ALMS 3HAHUI 110
154 teMe "OCHOBBI MOJICKYJISIPHO-KMHETHICCKOM 1
teopun"
O0001IeHNEe U cCUCTEMATU3ALMS 3HAHUI 110
155 teme "TepmonnHamuka. TemnoBbie 1
MaIIuHbBI"
O000111IeHE U cUCTEMATH3alls 3HAHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA. 1
®dazoBble nepexoas”
157 OO0o01eHue U cHCTEMAaTH3alus 3HAHUH 110 1

Teme "OneKkTpudeckoe noiue"




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
158 O06o001IeHre U CUCTeMAaTH3alns 3HAHUN 110 1
teme "[loCTOsHHBIN 37eKTpUYecKuit ToK"
159 O06o0011eHne U cucTeMaTu3aIlus 3HaHUH 110 1
teme "Toku B pa3nuyHbIX cpegax”
160 O06o001IeHne U cucTeMaTu3allus 3HaHUH 1Mo 1
teme "MarauTtHoe nose"
Peseprubrit ypok. O6001meHue 1
161 CHUCTEeMaTHU3alusl 3HAHUI 110 TEME 1
"DnekTpoMarHuTHAsA UHAYKIUA"
PeseprubIit ypok. O6001meHue 1
162 CUCTEMATHU3ALNA 3HAHUH 10 TEME 1
"Mexannyeckue KonebaHus"
PesepBubIit ypok. O6001meHHE 1
163 CUCTEMATH3ALNA 3HAHUA I10 TEME 1
"JJIeKTpOMarHuTHBIC KoeOanus"
PesepBubIit ypok. O6001meHHE 1
164 CUCTeMaTH3allus 3HAaHU 110 TeMe 1
"MexaHu4YecKue U dJEKTPOMarHUTHbIE
BOJIHBI"
165 PesepBuslit ypok. O6o01ieHue u 1
cucreMarusanus 3HaHui no teme "OnTtuka"
166 PesepBHriit ypok. O6o01ieHne u 1

cucreMatu3anys 3Haguii mo reMe "OCHOBBI




KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
CTO"
PesepBubiit ypok. O60011eHIE U
167 cUCTEeMaTH3alMs 3HaHUH 10 TeMe 1
"KopnyckynsipHO-BOIHOBOM Ayanu3m"
PesepBubiit ypok. O60011eHIE U
168 cUCTEeMaTH3alus 3HaHuH 110 Teme "du3nka 1
atoma"
Peseprubrit ypok. O6001meHue u
169 cUCTEMAaTH3alns 3HaHWH 110 Teme "Pu3mka 1
ATOMHOTO SI7Jpa U JIEMEHTAPHBIX YacTuIl"
Peseprubrit ypok. O6001meHue 1
170 CUCTEMATHU3ALNA 3HAHUH 10 TEME 1
"DneMeHThl acTpopu3uKu"
OBIIEE KOJIMYECTBO YACOB I10 170 4 16

I[TPOTPAMME




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

» ®usuka. Mexanwnka, 10 knacc/ Msxumies I'.51., Cunsgkos A.3., O01IecTBO ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «[PODA»; AKunoHepHOe 00111€CTBO

«M3narenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
®usuka (yrayonaeHHbiil ypoBeHs). Peannzanus tpedoBanuiit ®I'OC cpennero
o01ero

oOpa3oBaHus : MeToAndeckoe nocodue s yuurens / A. A. Skyra u np.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

https://catalog.prosv.ru/item/9240



