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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareiapHON mnporpammsel, npencrtaBieHHsix B ®I'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHOil paboueill mporpammsbl BocnuTanus u Konuenuuu
npenojaBanus yueOHoro npenmera «Dus3nka» B 00pa3oBaTeNbHBIX OPraHU3aLUAgX
Poccuiickoit ~ depepanuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOT'0 MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma no ¢usuke Aa€T OpeacTaBleHUWE O LENsAX, COAEpNKaHUM, oOIen
CTpaTeruud OOy4YeHUusl, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOaEHHOM ypOBHE.

N3yuenue kypca ¢Gu3uKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEAM30BATh
3a/layu MPO(ECCUOHATILHON OPUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
MPOSIBJICHUSI CBOUX HWHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH Ka)IbIM
oOy4JaromumMcsi, KOTOpbIE HEOOXOAUMBI Ui MPOAOJDKEHUST O00pa3oBaHHs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHUATIBHOCTSIM.

B nporpamme mo ¢usuke ONpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOEHHUS Kypca (GU3HKK Ha YPOBHE CpPEeIHET0 00IIero o0pa3oBaHus: JUYHOCTHEIE,
MeTanpeIMeTHbIe, MpeaMeTHble (Ha  yryOosn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIIHX
nporpaMMmy 10 (¢GHU3UMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOiaEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma no Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojepkaHue yueOHoro npeamera «Pu3nka Mo rojam o0ydeHusl.

[Iporpamma 1o ¢u3NKEe HMEET NPUMEPHBIH XapakTep W MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH I peajiu3alliid  Pa3UyHbIX METOJINYECKUX
MOJXO/IOB K TMpPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TPU YCIOBHH
coXpaHEeHHMs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.

du3rka Kak Hayka O HauOosiee OOIUX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadyecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHuM 00 okpyxaroiem Mupe. LlIkonbHBIN Kypc PU3NKK — CUCTEMOOOpA3yOLIU
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHbI
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JeXaT B OCHOBE IIPOILIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusznueckoit reorpadueit u actpoHomwueil. Hcmonb3oBaHWE U AKTHUBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUM ONpeAeNuiio Xapakrep M OypHOE pa3BHTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 0oOywaroumerocs, B (pOpMHUpPOBaHUE YMEHHM MPUMEHSATh HAy4YHBIH
METO/1 IO3HAHMSI PY BBITIOJTHEHUH UMHU Y4E€OHBIX UCCIEA0OBAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeHEr0o 0011ero 00pa3oBaHus MOJ0XKEH
pAI Mael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIIMIIBI €70 IOCTPOEHHUS.

Hoea uenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTtepuan Kypca (U3HKA
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosaracT MCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M Pa3BUTHUS
¢uzuku ¢ pa3BuTHEeM OOIIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMHU MPOOIeMaMH.

Hoesa npuknaonon nanpasnennocmu. Kypc dbuzuku yroyOaéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
NPWIOKEHUM W3YYEHHBIX TEOpWil M 3akoHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOT U U.

Hoea 3konozuzayuu peanusyercss IMOCPEACTBOM BBEACHUS SJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX JKOJIOTHYECKUM TpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0OJIeM palliOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTHUECKONW O€30MaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxonaa. i gpusuku peanuzanus 3THX
NPUHLUIIOB 0a3upyeTcsl Ha MCIOIb30BAHUU CAMOCTOSTEIBHOIO 3KCIIEPUMEHTA KaK
MMOCTOSTHHO JIeHicTBYyrOIIero ¢akropa ydeOHoro mpomecca. s yriayOiaéHHOTo
YPOBHA — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHMUYECKOTO HKCIEPUMEHTA,
BKJIIOYAIOIIETO (DPOHTANIbHBIE YYCHHYECKHWE OMNBITHI MPU HU3YYEHUU HOBOTO
MaTepuania, JabopatopHsie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
1aBa crmocoba peanu3auuu  (pU3MUECKOro mpakTukyma. B mepBom  ciyuae
MpPaKTUKyM npoBoauTcs ubo B koHie 10 u 11 knaccos, nubo mocie mepBoro u
BTOPOr0 MOJYroAuWid B KaXIOM U3 3THX KiaccoB. Btopoit cmocod — 310
UHTErpanus paboT MpakTUKyMa B CHUCTeMY JabopaTOpHBIX paboOT, KOTOpbIE
MPOBOJSITCS B mpoliecce uzyudeHus pazzaena (temsl). [Ipu stom mojn paboramu



MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITEIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PyKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BUIa O€3 MOIIArOBOM HHCTPYKITUH.

B mporpamme mo (Qusmke cHcCTeMa YYEHHYECKOTO OJKCIEPUMEHTA,
1a00paTOPHBIX pabOT M MpaKTUKyMa TpEJCTaBlieHAa €IUHBIM IepedHeM. Brioop
TEMATUKHA JJI 3TUX BUIOB YYCHHUYECKHX IMPAKTHUYECKUX PaOOT OCYIIECTBISACTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPoIecca UCXO0Is U3 0COOEHHOCTEH MOYypOYHOTO
IUTAaHUPOBAHUS W OCHalleHusi kabuHeta ¢usuku. Ilpu sToM oOecneunBaercs
OBJIaJICHNE OOYYaIONUMHUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPCHHUS, MCCIEIOBAHUSA 3aBHCHUMOCTEH (PU3NYECKUX BEIMYHH M IOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonpiioe BHMMaHHWE yOEIACTCS PEIICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM I pacUETHBIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3a7a4d C SBHO
3aJIaHHOW M HESBHO 3aJaHHOW (PU3MUYECKOW MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjena Kypca, Tak |
UHTCTPUPYS IPUMEHEHNE 3HAHWHM W3 Pa3HbBIX pa3fenoB. [|JIs KaueCTBEHHBIX 3aa4
NPHOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHCHHE/NpEICKa3aHue MPOTCKAHMS
(Gu3HUECKHX SBICHUH W MPOIIECCOB B OKPYKAIOIICH JKM3HU, TpeOyrolue BpIOOpa
du3HUeCcKOr MOACIH JUTSl CUTYaIluH MTPaKTUKO-OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DOI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeYeHHI0 y4eOHOro mporecca Kypc (pu3uku yriyOI€HHOTO
YPOBHSI Ha YPOBHE CPEHEro O0IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHOTO KabwHeTa. B kabuHeTe GU3MKM JODKHO OBITh HEOOXOJAMMOE
nabopaTopHoe OOOpYAOBAHHME JJIs BBINOJIHEHHUS YKa3aHHBIX B Iporpamme [0
¢u3MKe YYEeHHMYECKUX OIBITOB, JAOOPATOPHBIX padOT W paboT MpaKTUKyMma, a
TaK)Ke JEMOHCTPAIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIEeUMBAaeT TMOCTAaHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBICHHUM M  TPOILECCOB, OMIUPUUECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlabopatopHoe o0OOpymOoBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyetcst B BUe TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydammuxcs. TemaTHdeckue KOMILICKTHI
1abopaTOpHOTO O00OPYNOBaHUSA JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEITBHBIX CUCTEM B BHJIE TU(DPOBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMHA U3y4eHUS (PU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS:

dbopMupoBaHUE WHTEpECAa H CTPEMIICHHS OOydYaOIMMUXCA K HAYIYHOMY
WU3YYCHUIO TPHUPOJBI, pa3BUTHE WX HMHTEIUICKTyaJbHBIX W  TBOPYECKUX
COCOOHOCTEM;

pa3BHUTHE MPEACTABICHWN O HAyYHOM METOJE TMO3HaHUA U (popmMupoBaHHE
MCCJIEIOBATEIHLCKOTO OTHOIIEHHUS K OKPYKAIOITUM SIBIICHUSIM;



dbopMupoBaHUE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjibTaTa U3y4YEHHUsS OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKY;

dbopMupoBaHue YMEHHUIN OOBSICHATH SIBIICHUS C UCMOJIb30BaHUEM (PU3MUECKUX
3HAaHUMW U HAyYHBIX JJOKA3aTEIbCTB;

dbopmupoBaHue TpeACTaBICHUM O poiu (U3UKU JJI8 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUN 0 BO3MOXHBIX  cdepax  Oyayuieit
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX € (U3UKOM, TMOJArOTOBKAa K
nanapHeneMy oOy4eHHUIO B ’TOM HaIlpaBJICHUH.

JlocTkeHue 3TUX 1ened 00ecrneurnBaeTcs peleHueM CIeayIoIuX 3a/1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 0011ero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0HUX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKIIOYAs  MEXaHWKY,  MOJICKYJSIpHYIO  (UBHKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKHY;

dbopmMupoBaHue YMEHUN MPUMEHSATh TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS
bu3uYecKUX SIBJICHUN B TPUPOJC W JUIsl TMPUHSATUS TPAKTUUECKUX PEIICHUN B
TTOBCETHEBHOM JKU3HU;

OCBOGHHME CIIOCOOOB pEIICHHUS pa3IWYHBIX 3aJa4 C SBHO 3aJaHHOM
¢uznuecko MoJIenbplo, 3a/ay, MOAPa3yMEBAIOLIUX CAMOCTOSTEIIbHOE CO3/IaHHe
dbu3uvYeckod MoJenu, aaeKBAaTHOM YCJIOBHUSM 3ajladyd, B TOM YHCIE 3a7a4
UH)XEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3NYECKUX OCHOB M TMPHUHIMUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAaHUS U TMPOBEICHUS
¢u3nuecknux OSKCIEPUMEHTOB, aHaJlIW3a W HHTEpHpeTanud  MHPOpMAINH,
OTIpEJICIICHHSI IOCTOBEPHOCTH TIOJYYEHHOT'O Pe3yibTaTa;

CO3JaHHWE YCJIOBHH IS Pa3BUTUS YMEHHUM MPOECKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOM JESATEIbHOCTH;

pasBuTHE UHTEpEca K chepam npodecCHoHAIBHON NeATeIbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOnéHHBIN YpPOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3mka» Ha YpOBHE CpeAHEro oOIIero
oOpa3oBaHus BbIOMpaeTCs OOYYAIOMIMMUCS, TUIAHUPYIONIUMHU —TPOJOIIKEHUE
0o0pa30BaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIA.

Ha w3ydenue dbusuku (yriyOn€HHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoautcst 340 gacoB: B 10 xiracce — 170 gacoB (5 yacoB B He/IEI0),
B 11 kimacce — 170 gacoB (5 yacoB B HECIIO).

[Ipennmaraemseiii B mporpamMme Mo (HU3UKE TMepeyeHb JaOOpaTOPHBIX W
MPAaKTUYECKUX pabOT SBIAETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JEJaeT BBIOOP
MpOBENCHUS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaIOIUXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hay4nslit MeTOX MO3HAHUS IPUPOABIL.

®duszrka — pyHIaMeHTaldbHas HayKa o npupoje. Hayunslii MeToa o3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3NYECKUX BEIMYUH (aHAJIOroBbIe M IU(pPOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHudd  pusnueckux  BeauuyuH  (abcoyifoTHas U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPIOE TENIO0, HIealbHAsl KUIKOCTh, HUJCATbHBIM Ta3, TOUYEUYHBIN
3apsin). 'unoreza. @U3MYECKuil 3aK0H, TPAHUIIBI €r0 MpuMeHUMOCTH. Dusnueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl nzMepeHus
(du3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TaTUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Paguyc-BekTop MarepuaibHOM TOYKH, €r0 NPOEKIUH HAa OCH CHUCTEMBbI
KoopauHat. TpaekTtopus.

ITepemernienne, CKOpoCcTh (CpenHsisE CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) W
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMWHAT.
CrnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTU MATEPUATIBHOU TOYKH OT BPEMEHH U UX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHEe CBOOOHOrO MmajacHus. JIBKeHHe Tena,
OpOIIEHHOTO TOJ YyIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY)KHOCTHU. YTJOBas U JUHEWHAs cKopocThb. llepumon u wacrora oOpaleHus.



LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIUIOMETD,
NBW)KEHUE CHApANOB, LEMHBbIE, MIECTEpEHYATBIE H PEMEHHBIE IMEpPEIayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBKEHUS.

CrniocoObl uccie10BaHus JBUKEHUH.

NnnrocTpanus npeaeabHoro nepexoaa 1 u3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAHUEM MEXaHU3MOB.

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

HaGmonenue naBukeHusl Teia, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY U
TOPU30HTAIIHHO.

HanpagneHnue ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHMEe TyTEW, TPACKTOPUM, CKOPOCTEH ABMKEHUS OJHOTO M TOTO XKeE
TeJla B pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHnrne HepaBHOMEPHOTO ABMKECHHUS C LIEJIbIO OMPEACICHUs MIHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJeHUs (pexoMeH0BaHO
UCITOJIh30BaHKE ITU(POBOI Ja00paTOpun).

N3ydenne naBWKEHUS Tella, OpPOIICHHOrO TOpU30HTadbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUMOHATIBHOW 3aBUCUMOCTA MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOW CKOPOCTHIO TeNa.

N3yuyeHne nBHXKEHHSI Tella IO OKPYKHOCTH C IOCTOSSHHOW IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEpHOJia OOpaIleHHs] KOHUYECKOTO MasTHUKA
OT €r0 MapameTpoB.

Tema 2. lunamuxa.

IlepBeiit 3akoH HproroHa. HMHepumanbHble cucTteMsbl otcuéra. [IpuHImMn
otHocutenbHocTH ["anunes. HeunepuuanbHble cucTeMbl OTCU€Ta (OMpenesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHITUIT CYTIEpIO3ULIMN CHJL.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOUKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OJKBHUBAJICHTHOCTh TIPABUTALMOHHOW U
WHEPTHOMN MAaCCHI.



Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TaJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckod MUPOTHL. JIBUXKEHHE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOpOCTb.

Cwna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHUS CKOJBXKEHUS W CHIIA TPEHUA
nokosi. Koaddurment tpenus. Cuna CONPOTUBICHUS MNPHU JABUKEHUM Tella B
KUJKOCTH UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JIBUKEHHUS.

Hasnenune. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHu4eckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: MOAMIMUITHUKH,
JBI)KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmronenue nBu>keHUs TNl B MHEPIIUATBHBIX U HEMHEPITUATbHBIX CUCTEMAX
OTCYETA.

[TpuHIIUIT OTHOCHUTELHOCTH.

Kauenme nByX HUIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBHIM
YCKOPEHHEM OTHOCHUTENIbHO HEMHEPIIUAIbHONW CUCTEMBI OTCUETA.

CpaBHEeHUE  pPaBHOJACHCTBYIOLEH  MPUIIOKEHHBIX K  Tely CHI  C
IPOM3BEICHHEM MacChl T€Ja Ha €r0 YCKOPEHUE B MHEPIHMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOHUKAIOIINX B PE3YJIbTaTE B3AUMOIECHCTBUS TE.

N3mepenue Macc no B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MaJICHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOJCHCTBYIOMICH CHII TIPH ABMIKEHUHM OpycKa IO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka TrHUIMOTE3bI O HE3aBHCHUMOCTH BpPEMEHM JBMXKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTHU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

NccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIMX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIuH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
NErKuit OJIOK.

N3mepenne koddduimeHta TpeHUs Mo BEIUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBmxeHUs OpycKa MO HaKIOHHOM MIOCKOCTH C NEPEMEHHBIM
K03 pUIHEHTOM TpEeHUSI.

N3yueHne nBMKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpMoe Teno. IlocTymaTenbHOe W BpamiaTelbHOE JIBIKCHHE
TBEpJOrO Tena. MOMEHT Cuibl OTHOCUTEIBHO OCH BpamieHus. llinedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxkecTu Tena.
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VYcnoBus paBHOBECHUS TBEPAOIO TEIA.

YcroituuBoe, HeycTOMUYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHUYECKHUE IIPOLECCHI: KPOHIUTEHH,
CTPOUTEIBHBIN KpaH, peLIETYaThie KOHCTPYKLUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomol, npakmukKym.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpaILlCHUS.

KoncTpynpoBaHue KpOHIITEHHOB U paCU€T CUJT YIPYTOCTH.

N3yyenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAb OIOPBI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmnynbsc MaTepuanbHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOUEK. [{eHTp macc
CHUCTEMbI MaTepUAILHBIX TOUEK. Teopema o IBMKEHUU LIEHTPA MaccC.

NmMnynbc cuiibl 1 UIBMEHEHHUE UMITYJIbCca Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

MoOMEHT uMmIyibCca MaTepuaibHOM TOYkHU. [IpencTaBieHHE O COXpaHEHUHU
MOMEHTA UMIYJIbCA B LICHTPAJIbHBIX MOJISX.

PaGoTta cuipl Ha MaqoM M Ha KOHEUYHOM IepeMelieHuu. [ 'padudeckoe
npeJicTaBieHue paboThl CUJIBL.

MOoOIIHOCTh CUIIBI.

Kunernueckast sHeprusi maTepualbHONM TOukH. Teopema 00 HU3MEHEHHH
KMHETUUYECKON SHEPIrUU MaTepUaIbHOM TOUYKHU.

[lorennmanbHble W HENOTEHUMAIbHBIE CWIbl. lloTeHIManpHass sHeprus.
[ToTennnanpHas 3HEprus ynpyro achopMUpoBaHHON NpPYyXUHBL. [loTeHIManbpHAsS
JHEprus Tejla B OJHOPOJHOM TIpaBUTALMOHHOM mnosie. lloTeHumanbHas 3HEprus
T€Ja B IPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Mapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMUYECKast CKOPOCTb.

CBs3pb  pabOThl HEMOTCHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHUYeCKOu
SHEPIUM CUCTEMBI T€JN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHym s HUACATbHOM KHAKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MPYKUHHBIM THCTONET, THUPOCKOM, (GUTYpHOE KaTaHWE Ha
KOHBbKax.

Jemoncmpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

H3mepeHnne MOIITHOCTH CHJIBI.

N3meneHne sHepruu Teia npu COBEpUICHUU PabOThI.
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B3aumHble mpeBpamieHUss KUHETUYECKONM M IIOTEHLMAJIbHOW JHEPrUd IIpU
JNEHUCTBUM Ha TEJIO CHJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nMnyibca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TITM, CKOPOCTH MOJENHU 3JIEKTPOMOOWJISE UM MOLIHOCTH
CHUJIbI TATH.

CpaBHEHME NU3MEHEHHUS UMITYJIBCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHeHNs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

N3mepenne KNHETUYECKOW SHEPTUH Tejla IO TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAbHON HEPTUU NPYKUHBI ¢ pabOTON CHUJIIBI
TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MpPH JABMXKCHHM Tella MO0 HaKJIOHHOU
IUIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uKa ¥ TEPMOAMHAMMKA.

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOI MeopU.

OcCHOBHBIE TOJIOKEHUSI MOJIeKyIsipHO-KuHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmxkeHHe. XapakTep
IBWKEHHUST W B3aUMOJCHCTBHS 4YacTULl BellecTBa. MoOJENM CTPOEHUS Ta30B,
KUJAKOCTEH W TBEPABIX Teld U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTUX
monenedd. Macca u pasmepsl Moiekyn (atomoB). KomudecTBo BemiecTsa.
[TocTosiHHass ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasa JIBI>KyTCS XaOTUYECKH U HE B3aUMOJAEHCTBYIOT JIPYT C IPYTrOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomOTHAS
temrieparypa (mkana temneparyp KenbBuna). 3akon [anbrona. M3omporeccel B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBlIeHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3b  MeEXIy JaBICHUEM H  CpeAHEHd  KUHETUYECKOW  BHeprueu
IIOCTYIIATEIBHOrO TEIJIOBOTO JBMKEHUS MOJIEKYJ HJEaIbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKON TEOPUHU UJIEATIBHOTO rasa).

CBs13b a0CONIIOTHON TEMITEpaTyphl TEPMOAMHAMUYECKON CHCTEMBI CO CpeTHEN
KMHETHUYECKOW HEPTHUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBUKEHUS €€ YaCTHULL.

TexHnuecknue YCTpOWCTBA W TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O6apomeTp, Moy4eHre HaHOMaTEePUaJIOB.

Jemoncmpauuu.

Mojenu 1BUKEHHS YaCTHUI BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Buieoponmk ¢ 3anKMchbi0 peasbHOr0 OPOYHOBCKOTO ABUKEHUS.

Huddy3us xxunkoctei.

Mogens onbita IITepHa.
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[IputsxeHne MOIEKYyI.

Mogenu KpUCTaININYEeCKUX PELIETOK.

HaGmronenue u uccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

UccnenoBanne mpouecca YCTaHOBJICHUS TEIUIOBOIO pPaBHOBECUS TIpHU
TEII00OMEHE MEX]1y ropsiueid U XOJ0IHON BOAOH.

N3ydenne wu30TEpMHUUECKOro Tpolecca (PEKOMEHJAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yyenune n30XopHOro rmnpouecca.

Nzyuenne nzobapHoro mpoiiecca.

[TpoBepka ypaBHEHUSI COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH st
TEPMOJIUHAMUYECKON CUCTEMBI. BHENIHME U BHYTpeHHUE mapameTpsrl. [lapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcaius
TEPMOJIUHAMUYECKONU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenbs uIealIbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HHUE JJisi BHYTPEHHEH HSHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJEIN: HU3Kas KOHIEHTpPALUs 4acTHll, BBICOKUE
TeMIepaTypsl. BeipaxxeHue il BHYTPEHHEW YHEPIUU OJHOATOMHOIO HMIEAIBHOTO
rasa.

KBazucrarnueckue u HeCTaTUUECKHUE TIPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Brruncnenue paboThl 1o rpaduky
nporecca Ha pV-auarpamme.

Tennomepenaua  kak  cnoco®0  WM3MEHEHHMs]  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKONM  CUCTEeMBI  0e3  coBepuieHus pabotel.  KonBekuws,
TEILIONPOBOIHOCTD, U3JIyYCHHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©W  MOJApHas
TEINIOEMKOCTH BelleCcTBA. YpaBHeHHe Maiiepa. YaenpHas TemioTra CropaHus
ToruiiBa. Pacu€T KommyecTBa TEIUIOTHI MpH Teronepenave. [loHstue 00
aguabaTHOM IIpoIriecce.

IlepBpii1 3aKkOH TepMOAMHAMUKHU. BHyTpeHHss dHeprus. KoauuecTBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJWHAMUKH [UI PABHOBECHBIX MPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIUT
eAMHCTBEHHAs aanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJWHAMHUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOAHOTO Tea K Ooyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpupoAHBIX POIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.
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MaxkcumansHoe 3Hauenue KII/. Huxn Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckue yCTpONCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpAaTOpPHBIN JBUTATENM, MapoBas TypOuWHa,
MOJYYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3saymiHoe orauso.

CpaBHeHME yACITBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnioco0bl M13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mpolecca.

KomrnbproTepHblie MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaeapHON TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECCTBA.

UccnenoBanue aauabaTHOro mpolecca.

N3ydyeHre B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[lapooOpazoBanue u KoHAeHcauus. VcmapeHue u KureHue. Y JenbHas
TEIUI0Ta TapooOpa3oBaHUs.

Hacpiiennpble W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTU W JIaBJIEHUSl HACBIIICHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHHUS
B KHUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammmiyeckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
KpuctauioB. [lmaBineHne W Kpucramnuszauus. YJIelbHAas TEIUIOTAa IUIABJICHUS.
CyOnumarnus.

JNedbopmanum TBEpAOTO Tena. Pactsokenne u ckarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JTMHEHHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MTEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kanunnspusie aBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.
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TexHuueckue yCTPOHMCTBA M TEXHOJIOTUYECKHME TMPOLECCHI:  KUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpayuu.

TemnoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHHM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

Ha6monenne mansix aedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIIOTHI IUIABJICHUS JIhA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa Macchl MapoB B
OMEUIEHUHU.

N3mepenue koddPuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayins FOHra.

UccnenoBanne 3aBUCUMOCTH  JedopMmalii  PEe3UHOBOrO  o0pasla ot
IPWIOKEHHOW K HEMY CHUJIBIL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3auus Tel W €€ MpOsBICHHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOAHMKH, HOHUAJIEKTPUKA U IMOJTYIPOBOJHHKHU.
DONEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAl. 3aKOH COXPAHEHHUS BIIEKTPUYECKOIO
3apsaa.

B3aunmopeiictBue 3apsanoB. Todyeunsie 3apsapl. 3akoH KyoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsixk€aHocts  amektpuueckoro  moinst.  [IpoOGueiid  3apsin.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexrpocTaTuyeckoro mnojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTHU
MOTEHIMANIOB i1 DJIEKTPOCTAaTHUYECKOTO MoJisg (Kak OJIHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpyrHIMI Cynepno3ULU STEKTPUUYECKUX TTOJIEH.

[lone Toueunoro 3apsinma. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilome paBHOMEpPHO 3apsKeHHOM
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OECKOHEYHOM TUIOCKOCTH. KapTuHbl JMHUN HANps>KEHHOCTH 3TUX TOJEH MU
SKBUIIOTCHIIUAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B IEKTPOCTATUYECKOM I0OJIE. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIvaneKTpuKu B AIEKTPOCTATUIECKOM noJIe. JlusnexTpudeckast
ITPOHUIIAEMOCTD BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamnensHOE coeMHEHNE KOHEHCATOpOoB. [locnenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

JIBM)KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUYECKOM IIOJIE.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE BIIEKTPOIpPHUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuyecKas 3anuTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psaiKa KOHJIEHCATOpa YEpe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUs1 CBETOIHO/IA.

N3ydenune nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pasHoCTH IIOTEHIIMAJIOB (HampsiKEHUS) pu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiaa KOHAECHCATOPA 4€pe3 pe3UCTOp.

Tema 2. Illocmoannstiit 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DneKTpu4ecKoe CONPOTHBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJWHBI M IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BENIECTBA.
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[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux neneit. [lpasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh HMCTOYHMKA TOKAa.
Kopotkoe 3ambikanue.

Konpaencarop B 11enu nocTossHHOTO TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTHMYECKHE TIPOLIECCHI: aMIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HAPSIAKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSXKEHUSA JJIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONMPOTUBJIECHUS TIPU MMOCTOSTHHOM
HaIPSKEHHUU.

[Tpsamoe uzmepenue I/IC. KopoTkoe 3amMbIKkaHUE raJIbBAHUYECKOTO JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

NccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXIY MOJOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBICHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHus amnepmMeTrpa (BoJIbTMETPA).

MN3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

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

NccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTUBJIEHUS METAIJIOB OT
Temrepatrypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX yYKOB.
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[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHUECKAS AUCCOLMAIUA.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pas3psiiHbIC
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucCTOp, (OTOMUOJ, CBETOAMOJ, TallbBaHUKa, padUHUPOBAHUE MEH,
BBITIJIABKA AJIFOMUHUS, SJICKTPOHHAS] MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

[IpoBeneHne KOCBEHHBIX HU3MEPECHUM, HCCIEJOBAHUM  3aBUCUMOCTEU
bU3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJI0KEHHBIX THUIOTe3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fellax «YUYEHUYECKUHM  OKCIECPHUMEHT,
nabopaTopHbIe paOOThI, MPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAay4YHbIH (HakT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
TEeOpHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE PUOOPHI, (P pPOBas Ta0OpaATOPHSI.

Mamemamuxka: penieHne cucTteMbl ypaBHeHWi. JlunelHas ¢yHKIUA,
napabouia, runepOosna, ux rpadukyd U cBOiCcTBa. TpUroHOMETpUUECKUE (PYHKIIHHU:
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CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIMU HA OCU KOOPJNHAT, CIIOKEHNUE BEKTOPOB.

buonozua: mexanndeckoe NBHKEHHUE B KUBOUM mpupoae, nuddysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpessbl,
yTUIM3alUsl OUMOOPTraHMYECKOr0 TOIUIMBA [UIsl BBIPAOOTKU  «TEIJIOBOM» H
AIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOIE.

Xumua: JTUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJIyYEeHHE HaHOMATEPHAIOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U T'a30B, KUIAKAE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, JEKTPOJIMTHYECKAS JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHAS
MUKPOCKOTMHUSI.

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

Texnonocua: npeoOpa3zoBaHuEe ABUKEHUN C MCIOJIb30BAHHMEM MEXAaHHU3MOB,
yu4€T CyXOro M J>KHJIKOrO TpPEHHS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIIMH
(KpOHIITENH, peméryaTble KOHCTPYKIIMHU), HUCIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TEXHUKE (TMPOCKON, BOJOMET U APYTUE), IBUraTedb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBON XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAaHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHOOPOB,
ra3opaspsAHble JIAMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Mazcnummnoe nose.

B3anmojelicTBUE TMOCTOSHHBIX MAarHUTOB M IMPOBOJAHUKOB C TOKOM.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [IpuHOMN Cynepno3uuuun
MAarHUTHBIX MOJIEH. JIMNHUA MarHUTHOW UHYKIIHAH.

MarHutHOEe 1oJie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHHKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmrnepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBiI€eHUE U MOJyJb. JIBUYKEHUE 3apSyKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM I1oje. PaGoTa cunsl JlopeHma.

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

TexHnueckue YCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTeP-MYJIbTUMETD,
3JIEKTpOJIBUTATENb IKOOU, YCKOPUTENIU dJIEMEHTAPHBIX YACTHUII.
Jemoncmpauuu.

Kaptnna  7uHWMKA  WHAYKOMA  MAarHUTHOTO  MOJISI  ITOJOCOBOTO U
MTOAKOBOOOPA3HOTO IMMOCTOSHHBIX MAarHUTOB.

Kaprrna nuHUNA MarHUTHOW UHIYKIIUH TIOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA
1 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHMUKA, KATYIIIKH C TOKOM.
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B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHus myyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

HccnenoBanre MarHuTHOTO MOJISL MOCTOSIHHBIX MArHUTOB.

HccnenoBanuie cBOMCTB (peppOMarHeTUKOB.

UccnenoBanue AeUCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

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

OJIC uHAYKIUM B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
noJie.

[Ipasuiio Jlenua.

NuayktuBHOoCTh. Karylika HMHAYKTUBHOCTH B IENH IOCTOSSHHOTO TOKA.
Arnenune camonHaykuuu. IJC caMOMHIYKIUU.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHU4YecKne yYCTPOMCTBA U TEXHOJOTHYECKHE ITPOLECCH: MHAYKIIMOHHAS
1€4b, COJICHOM/I, 3alIUTA OT AJIEKTPU3ALUMU TEJI NMPU ABUKECHUU B MArHUTHOM IIOJIE
3eMIu.

Jemoncmpauuu.

HaGmronenue siBjeHUs 371€KTPOMAarHUTHOW MHIYKITUH.

UccnenoBanne 3aBucuMocTd JIJC HMHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIIHH.

UccnenoBanne 3aBucumoctd IIC caMOMHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
CHUJIbI TOKA B LCIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIUU.

OnpeneneHne MHIYKIUY BUXPEBOTO MATHUTHOTO TOJIA.

HccnenoBanue sBICHUS CAMOUHYKIIHAH.

COopka Moienu JIEKTPOMArHUTHOTO TeHEPaTopa.

Pa3nen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.
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Konebarenbhas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konebanus. Kunematuueckoe U JUHAMHYECKOE OMHUCAHUE.
DHepreTuyecKoe OnucaHue (3aKOH COXpPaHEHHs] MEXaHMYECKOW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OTTMCAHUS.

Amrutyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUNW HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uyactora konebanuit. Ilepuon manbix CBOOOTHBIX KoJeOaHUU
MareMaTH4ecKoro MasitHuka. Ilepuwon cBOOOAHBIX KoOJI€OAHUI TIPY>KUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaromux Konedbanusix. BeiHyX1eHHbIe KoyieOanus. Pe3onanc.
Pe3onancunas xpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHMUS.

TexHu4eckue ycTpoHCTBa W TEXHOJOTUUYECKHE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBIKCHUS.

HaGmronenne He3aBUCUMOCTH TIeproa MallbIX KOJeOaHU Ipy3a Ha HUTH OT
aAMILTUTYIBIL.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH MEPUOJIa CBOOOTHBIX
KoJieOaHUN OT COMPOTUBIICHHUS.

HccnenoBanne koiiebaHWN Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEJIBIO
dbopMupoBaHUs peICTaBICHUN 00 UIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIUH MPHU KOJeOaHUIX rPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUM.

Hab6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoma CBOOOTHBIX KOJEOAHWUW HUTSAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJieOaHU Ha YIIPYTroM TOJIBECe.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue SHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOIMINX KOJIEOaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUT.

Tema 2. dnekmpomazHumHusle Koj1edanus.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHWS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKa B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHHS YHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaroiiue AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIE
AJIEKTPOMArHUTHbIE KOJeOaHusl.
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IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa M HANpSDHKEHUS NOpH pazaudyHor ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbli NEPEMEHHBI TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU IPOU3BOJACTBE JIIEKTpo3Hepruu. KynbTypa
UCITOJIB30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: dJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEIAY.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHeEpaTopa.

Brinyx/1eHHbIE CUHYCOUANbHbIE KOJICOaHusI.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTEeIbHOM COCAMHEHUM PE3UCTOpa, KaTYIIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

YCcTpoicTBO M IPUHIIUIT ISUCTBUS TpaHCc(opMarTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Nzyuenne Tpancdopmaropa.

HccenenoBannue INMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIIbHO COCIUHEHHBIE
KOHJICHCATOP, KAaTyLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LIENU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUSA MX pacnpoctpaHeHus. Ilomepeunsie u
IIPONOJBHBIE BOJNHBL. llepuonx, CKOpOCTH pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaXeHHE, MpeloMieHHe, HHTephepeHIUs Hu
TudpaKIus.

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

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEU CPEIbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpPaXXEHWE,  NPEJIOMIICHHUE,
noJisipu3anusi, THTeppepeHuus u TuPppaxuus.
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[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TelneBUACHU. Panunonokanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAasl TMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MTPOI0IbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniiuu u 1ugpakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOU KOJIeOaHM.

HccnenoBanue CBOMCTB  DJJIEKTPOMATHUTHBIX  BOJH: OTpakeHHUE,
peJIoMJICHHE, MOJspu3aus, 1udpakius, nHTepdepeHIIus.

Oo6nHapyxeHue nHGpaKpacHoOro U yiabTpauoIeTOBOr0 U3TyUEHHil.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmosHEHOE paclpOCTpaHEHUE CBETA B OAHOPOJIHOU cpexe. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTpoeHue nzoOpakeHHil B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTENb
npenoMiieHns. OTHOCUTENBbHBINA MTOKa3aTeNb npeaomieHus. [locTosTHCTBO 4acTOThI
CBETAa M COOTHOLICHHWE JUJIMH BOJIH IIPU MEPEXOJIE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CIOXKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pPacCTOSIHME ¥ ONTHYECKass CWIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCKOW JTUH3BI OT €€ TEOMETPHUH U OTHOCHUTEIHHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOW JIMH3bL. Y BEJIUYEHHE, JABAEMOE JINH30M.
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Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOiMl B
COOMPAIONINX U PACCEUBAIOIINX JTUH3aX U UX CUCTEMAaX.

Onrtuueckue npubopel. Paspemiaromasi crnocooHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIITMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB. [IpuMepnl KilaccMUeCKUX
UHTEPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOILIECCHI: OYKH, JIyIa,
nepuckor, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN amnmapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAsI ONTHKA, TU(PaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHbI OTPa’KEHUSI CBETA.

HccnenoBanue npeaomieHus CBETa.

HaGmroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKONAPaJLICIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoa.

Ha6monenne naTepdepeHnm cBera.

HaGmronenne BETOB TOHKUX IMIEHOK.

HaGmonenune nudpakiuum cBera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudpakiiMiOHHOTO CIIEKTpA.

HaGmonenne nucrnepcuu cBera.

HaGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenune GoKycHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKasia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TEIECKONUYECKUX CUCTEM.

HaGmonenue nudpakunu, THTEpPEPEHIUN U HOJSIPU3AIUU CBETA.

N3ydenue nossipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAICKTPHUKA.
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N3ydenne uaTEpPEpeHINN JTA3€PHOTO U3TYUYCHUS HA JIBYX IIIEJISIX.

HaGmronenue nucnepcum.

HaGmonenue u uccnenoBanue AudpakimOHHOTO CIIEKTpa.

HN3mepenne nivHbl CBETOBOU BOJIHBI.

[TonyueHue criekTpa U3JIy4YEHHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIIUOHHON
PELIETKU.

Paznen 6. OcHOBBI CrieMAJIBLHON TEOPUU OTHOCUTEIbHOCTH.

['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CHeUAIbHON TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpa3zoBanus  JlopeHia.
VYcnosue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejjieHUE
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJIbCOM PENIITUBUCTCKOW YaCTHUIIbl. DHEPTUS
TIOKOSI.

TexHuveckne yCTpONCTBA U TEXHOJIOTHUYECKHE TPOIIECChI: CITYTHHUKOBHIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

YueHnueckuit SKCIEPUMEHT, J1aO0paTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJIbCa W DHEPTHM  PEIATHUBUCTCKUX  dacTull (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060i oyanusm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3IIydeHHe a0CONIOTHO YEPHOIrO Tena).
3akoH cMeuleHus Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPIrusl U UMIYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OiiamreitHa 11t potodaddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHOcTh). OmbiTer II. H.
JleOenena.

BosiHoBBIE cBOMicTBaA yacTul. Bomusl ne bpoins. Jlnuna BonHb! e bpoiiis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoHOB Ha KpHUCTALIaX.

Crnemnduka n3mepennii B Mukpomupe. COOTHOIICHHsI HEOMPEeaeIEHHOCTEN
['eitzenoOepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATYNK, TYHHENBHBIM MHUKPOCKOT, COJHEYHas Oarapes,
CBETOUO/.

Jemoncmpauuu.

®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHenTHETO (hoTodddekra.

UccnenoBanne 3aBUCMMOCTH  COMNPOTUBIICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTH.
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Cseronuon.
Conneunas Oarapes.
Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.
UccnenoBanue ¢poTope3ucrtopa.
N3mepenue nocrosiuuol [Inanka Ha ocHOBe uccnenoBanus ¢hotodaddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HANPSIAKEHHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIENOBAaHMIO CTPOCHMS aroma. llnaHerapnas Monenbp atoma
Pezepdopna.
[Toctynarel bopa. M3znydyenue u norsomeHue ¢GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA IPYTOil.
Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.
CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.
TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECChl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mogpens onbita Pezepdopaa.
HaGmonenue nuHeM4aThiX CIEKTPOB.
YCTpoicTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.
OnpeneneHue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
HaGmonenue muHevaToro crekTpa.
HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAa M U3MEpPEHUE
nocTostHHOM PunGepra.
Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.
Hyxnonnast moxens siapa [eiizenOepra—MBanenko. 3apsin siapa. MaccoBoe
yuciio sapa. M30Torsbl.
PanmnoakTuBHOCTE. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-uznydeHue.
3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHUs. BiusiHue paJvOaKTUBHOCTH HA >KHUBBIC
opranu3Mebl. EctecTBennbit hoH uznydenus. Jlozumerpusi.
DHeprusi CBSI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macch siapa.
SAnepunie peakiuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl Pa3BUTHS
SAIEPHON IHEPIETUKHU.
MeTobl perucTpanyu 1 UCCIEI0BAHUS JIEMEHTAPHBIX YaCTULL.
OyHAaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIeNb aIpOHOB.
®usuka 3a npeaenamu CTaHIapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.
EnunctBO puznueckoil kKapTUHBI MUpA.
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TeXHU4YeCKHne yCTPOMCTBA U TEXHOJOTMYECKHUE ITPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSAEPHBI peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paquoakTUBHOTO (pOHA C UCIIOIH30BAHUEM JJO3UMETPA.

N3yuenue normiomeHus: 6eTa-4acTUIl aTIOMUHUEM.

Paszpnen 8. DiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSACHEHUS TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Metonpl acTpoHOMUYECKUX HcciaeqoBaHuil. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKuUe 3BE3NBI, MUIAHETHI, UX BHJIUMOE
JIBIKCHHE.

Conneynas cucrema.

Counniie. ConHeunasi akTUBHOCTb. VIcTouHuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[uarpamma «CreKTpalibHBIN Kj1acc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM MOCJIEN0BAaTEIbHOCTU. BHYyTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. YEpHBIE NBIPBI B SApPAX
rajgaKkTUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ma. Pa3beranve ranakTuk.
Teopust bosibioro B3peiBa. PeMKTOBOE H3ITyUECHUE.

MacmrabHas cTpykrypa Beenennoil. MeTtaraimaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmronennst 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIHOJB30BaHUEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3/usi CeBEpHOro MONylIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3nYeCKU MPAKTHKYM.

Crioco6b1 m3MepeHus: GU3NIECKUX BEITMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUN  3aBUCHUMOCTEU
du3MYeCcKUX BEIUYMH, MPOBEpPKa MPEJIOKEHHBIX rumore3 (BoIOOp H3 padoT,
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OMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

Oo6o01maouee NOBTOPEHUE.

O6o00uIeHne U cucTeMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», « 3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMUM B OSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAYEHUE ONHCATEIHHOM,
CUCTEMATU3UPYIOIe,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEICTABICHUIN O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbBIE C U3YUEHUEM MENM 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOpHsi, HaONIOIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPHOOPHI, U] poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBosHble 3yeMeHTapHBIX (yHKIUNA. [lpu3Haku 1omOOUS TPEYroJBLHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW NpuUpOeE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B IKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpaIbHbBIN
aHaIN3.

I'eocpagpua: wmarHutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpUEMHHK, TEJIEBU30p,
anTeHHa, teiepoH, CBY-meub, yapTpa3ByKOBas JHArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKH, IepHasi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKThI €€ pa3BUTHS.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JTOJKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAOIINXCSI PYKOBOJICTBOBATHLCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE peaav3allii OCHOBHBIX HAaIpPaBJICHUN
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM UHCJIE B YACTHU:

rPa’KIaHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKOW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAkKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U HA3HAYCHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JOCTUKECHHIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OpUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIUBOTO OYyIIEro.

3CTETUYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAYy4YHOTO
TBOPUYECTBA, MPUCYIIET0 (PU3UIECKOI HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

e HWHTEPEC K Pa3IMYHBIM chepam mpodecCHOHATBHON ACSTEIBHOCTH, B TOM
YUCJl€ CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyAylel mpodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;
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TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
o0nacTi GU3HKYU Ha TPOTSKECHUU BCEH KU3HHU.

IKOJIOIr'H4€¢CKOro BOCMiTaHus .

c(OPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHE TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LEJIEH YCTOMUUBOTO Pa3BUTHUS YEIOBEUYECTBA;

paclIMpEHUE ONbITA JIESITENBHOCTH JKOJIOTHYECKON HANpaBIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM MO (QU3UKE.

HMEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHE IIEHHOCTU HAYYHOM JEATEIBHOCTH, TOTOBHOCTh B IIPOIECCE
U3ydeHus (U3UKH OCYUIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO  (OPMYJTUPOBATh M aKTyaJHM3UpPOBAaTh MPoOIEMYy,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh METN NeATEIHHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPHH HX
TOCTH)KCHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaTeIBaTh IUIaH PEIICHUS TPOOJIEMBI C YIETOM aHAIHM3a UMEIOIIUXCS
MaTepUAITBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATCIHHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yIbTaTOB IIEJISIM, OLIEHUBATH PUCKH MTOCJICICTBUI JIEATEITIHHOCTH;
KOOPJUHUPOBATh M  BBIIONHATH PpabOTy B YCIOBHSIX pEaNbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

BJIaJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMU IMOHATUSIMHU U METOJIaMHU
buznuecKon HAyKu;

BIQJICTh  HABbIKAMU  y4eOHO-HCCIICIOBATEIIbCKOH W MPOCKTHOMN
JCATSILHOCTH B 00JaCTH (U3HKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITSILHOMY TIOMCKY METOZOB pCIIeHUs 3a1ad  (HU3HYECKOTO
COJICpKaHUs, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TIO3HAHHS,

BJIQJICTh BHUJIAMH JCSITEIHLHOCTH [0 IOJTYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETALNH, TPEOOPa30BAHUIO M IPUMEHEHUIO B Pa3JIMYHBIX YICOHBIX
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CUTyallUsX, B TOM YHCJI€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
(duzuky;

BBISIBJISITh NPUUMHHO-CIEACTBEHHBIE CBA3M M aKTyaJM3UpPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peleHus, HaxOAuTh apryMeHTbl s
JI0Ka3aTeIbCTBA CBOUX YTBEP)KIEHUM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKU OLEHUBATH X JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
JeSTENbHOCTH, B TOM YUCJIE MPU U3YyUYEeHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHANIbHbBIE TTOJIXO/IbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOLIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMHU IOJIY4YeHUS HHPOpMANUu (PU3NYECKOTO COACPIKAHUS
U3 HMCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH ITOUCK,
aHaJIM3, CHCTEMATH3aIlui0 M HMHTEPHpETAIMI0 HH(POpPMAIUU pPa3IMYHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX
TEXHOJOTUH B  PENICHUUW  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M
OpraHM3aIlMOHHBIX 3a7a4 ¢ COOJIFoJeHHeM TpeOOBaHUM SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PEeCypcocOepeKCHHs, IPaBOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOr0 COJCP)KaHHMS B Pa3IMUYHBIX (popmaTax ¢
yu4éTOM Ha3HAYCHUS HMHQPOPMAIIMM W IICJICBOM ayJUTOPHH, BBIOHpas
ONTUMAJIBHYIO0 (OPMY MPEIACTABICHHS U BU3yaIU3aIIHH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

OCYIICCTBIISITH OOIleHHe Ha Yypokax (U3UKA U BO BHEYPOYHOU
NeSTEHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd © CMATYaTh
KOH(JTUKTHI;

Pa3BEPHYTO M JIOTUYHO HM3JIAraTh CBOIO TOUKY 3PEHHS C WCIIOJIB30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHAVNBUIYaTbLHON paboTHI;

BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUU C y4€TOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEHN Ka)J0T0 YieHa KOJUICKTHBA;
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IIPUHUMATh LE€JIM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATL W
KOOpAMHUPOBATH JEHUCTBUA 10 €€ JOCTHIKEHMUIO: COCTaBIIATH ILUIAH
JNEUCTBUH, paclpelesaTh POJU ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYK1aTh
PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJA U KaXJOTrO y4YaCTHHKAa KOMaHIbl B
001l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULUMUA HOBU3HBI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3IM4YHBIX
CUTyallUsiX,  MPOSIBISATH  TBOPYECTBO M BOOOpakeHHE,  OBITh
VHULIMATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  ITO3HABATEIBHYIO  JEATEIBHOCTh B
obmactTh (PU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJILHO COCTABIATH IJIAaH PEIICHUS] PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHECHUS TIPAKTHYECKON PabOThI C yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOUYTCHHH;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

paciMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUIIMA B 00JaCTH
(U3UKH, TTOCTOSHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U
OCHOBAHUI;

UCITONIB30BaTh MPUEMBI pedIICKCUU I8 OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO MNPUHHUMATh PEHICHUSA MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBhI JIPYTMX IpPU aHaJIU3€ pPE3yJIbTaTOB
JIEATSIILHOCTH;

IPUHUMATH ce0s1, TOHUMAas CBOM HEJAOCTATKH U JJOCTOMHCTBA;

NPpUHUMAaTh MOTHBBI M aPTyYMEHTBHI JIPYTUX MpPU aHAJIU3€ pPE3yJIbTaTOB
JIEATSIIbHOCTH;
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MPU3HABATH CBOE MPaBO U MPABO APYTHX HA OIIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEBI T10
dbuzuke s YpOBHS CpelHEro oO0mero ooOpa3oBaHus y OO0y4YarOIIMXCS

COBEPIIEHCTBYETCS AMOIMOHATLHBIH WHTEJUIEKT, TIPEIMOIar afOIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAIlPaBJICHUS pPa3BUTUSL COOCTBEHHOU
SMOIIMOHATIBLHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBATHCA K
ASMOIIMOHAJBHBIM HU3MEHEHHUSIM U TMPOSIBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIEH CTPEMIICHHUE K JTOCTUKEHUIO 1eJIH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SOMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHUMATh  3MOILMOHAIBHOE
COCTOSIHUE JPYTMX, YUYWUTHIBATH €ro IMpH OCYIIECTBIECHUU OOIIEHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH HHTEpPEC U
pa3peraTh KOH()IUKTBHI.

INPEJMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 10 knacce mpenMeTHbIE pe3yJlbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
DKOJIOTMYECKOHM, COLMAJIBHOW W JTHYECKOW cdepax AesTeTbHOCTH
YeJioBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOW HAyYHOU KapTHHE MHPA,
3HAYCHUE OIHUCATEIIbHOW, CHUCTEeMATHU3UPYIOIICH, OOBSICHUTEILHOW U
IMPOTHOCTHYECKOW  (YHKIUK  (QU3MUECKON TEeopuu —  MEXaHHUKH,
MOJICKYJISIpHOU (DU3UKH M TEPMOJUHAMHKH, POIb (PU3NYECKONH TEOpUU B
dbopMHUpOBaHUY TIPEICTABICHU 0 GU3HMUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS TPUMEHMMOCTH Mojelel (u3ndeckux Ten U
MPOIECCOB (SBJICHUM): HWHEpIHaTIbHAsA CHCTEMa OTCuU€Ta, aOCOIIOTHO
TBEpJIOE TEIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE [IBH)KEHUE,
CcBOOOJHOE TmTaaeHne, aOCONIOTHO ympyras jaedopMainus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYIIPYTroe CTOJKHOBEHHUS, MOJIENIU ra3a, KUJKOCTU
U TBEPJIOTrO (KPUCTAUNIMYECKOT0) Tela, UICAIbHBIA a3, TOUEUHbIA 3apsi/,
OJHOPOJIHOE DJIEKTPUUYECKOE TOJIE;
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paznuyarh yclioBUA (TpaHULBl, OOJACTH) MPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaAMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXaHMUECKHE TMPOILECChl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO ABWIKEHUS, (HOPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
NBIDKEHMS, TpeoOpazoBaHus [amuies uisi CKOPOCTH WM TMEpEeMEIIeHUs,
3akOHbl HpIOTOHA, TpPUHOUN  OTHOCUTEIBHOCTH ['anmuies, 3aKoH
BCEMUPHOIO TATOTEHHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIruM, CBsI3b PabOThI CUJIBI C U3MEHEHHEM MEXaHHMYECKOW HSHEpruw,
yCIIOBUSL paBHOBECHs] TBEPAOro Teja), TMPU OSTOM HCIOJIb30BATh
MaTeMaTHU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: TpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITyJbca H
MEXaHMYECKOU PHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHATH TETUIOBBIC MPOLIECCHI U SBJICHUS, UCIIOJIb3YS
ocHoBHble monokeHuss MKT u 3akoHBl MOJEKYISIpHOW (U3UKU U
TEPMOJMHAMUKHN (CBA3b JIABJICHUS HJCAJIBHOIO Tra3a CcoO CpeaHei
KMHETUYECKOM SHEPrueil TEIIOBOr0 ABMXKCHUA M KOHIICHTpalHUell ero
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEOHEW KHHETHYECKOMN
SHEpPrueu TEIIOBOTO JBMIKEHUS €r0 YacCTHLl, CBSA3b JABJIICHUS UCATIBHOIO
raza ¢ KOHLEHTpAlMel MOJIEKYJI U €ro TeMIIEpaTypoH, YpaBHEHHUE
MenpneneeBa—Kianeiiposa, mnepBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHMs] PHEPIHM B TEIUIOBBIX MPOIECCAX), IPU ATOM HCIIOIb30BaTh
MaTeMaTHU4eCKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHEHUsI MeHneneeBa—Kimanenpona;

aHANMM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SBICHUS, HCIOIB3YS
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JIEKTPOJAMHAMUKHU (3aKOH COXpPaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyimoHa, IIOTEHLIMAIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUI CYNEPHO3UIUUA DIEKTPUUYECKUX
IIOJIEM, MPU 3TOM YyKa3blBas YCJIOBHUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHONIEHHUA: 3aKOHbI OMa i ydacTka
Henu U JUIl 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH J[xoyns—JleHna,
npaswia Kupxroda, 3akonsr @apazaes A1 dIEKTPOIN3a);

ONMHCHIBATh (DU3UYECKHE TPOLECCHl W SBICHUS, HCIOIb3YS BEIMYHHBI:
NEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JAaBJICHUE, IIOTCHIMAJIbHAS JHEPrus, KUHETUYECKas
DHEPTUs, MEXaHWYECKas JHEPTus, padoTa CHUIIbI, IIEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSIKECTH, CUJIa YIPYrOCTH, CHJIA TPEHUS, MOLIHOCTb,
SHEPrus B3aWMOJECUCTBUA Tena ¢ 3emu€il BOMM3UM €€ MOBEPXHOCTH,
SHEprusi ynpyroil aedopmanuyd MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
a0coJiloTHasl TeMmreparypa Tena, padoTra B TEPMOAMHAMUKE, BHYTPEHHSS
SHEPrusi HJCAIBHOTO OJAHOATOMHOTO rasza, paboTa HJealbHOrO Tasa,
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OTHOCHUTENIbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEIIOBOro
JIBUTATEIIS; DJIEKTPUUYECKOE T0JICe, HAMPSHKEHHOCTD AJIEKTPUYECKOTO OIS,
HaMpsHKEHHOCTh TOJISI  TOYEYHOT'O 3apsiia WM 3apsHKEHHOTO Imapa B
BaKyyM€ H B JHAJEKTPUKE, MOTCHIMAT JJICKTPOCTATHYECKOTO TIOJIA,
Pa3HOCTh  TOTCHIIMANIOB,  JJICKTPOABWIKYIIAs CHJIa, CHJIA  TOKa,
HANpsDKCHWE, MOIMHOCTh TOKa, OJJICKTpHUYecKas EMKOCTh ILIOCKOTO
KOHJCHCAaTOpa, COMPOTUBJICHUE YyYacTKa IIEMH C ITOCJICIOBATCIbHBIM H
napaiyIeIbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPHUUECKOTO TIOJIS
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTH  TPOTCKAHUS  (PU3HYECKHX  SIBJICHUM:
MEXaHMYECKOE JBWKCHHUE, TEIUIOBOC [IBIDKCHWE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBecHEe, OPOYHOBCKOE JBIKEHUE, nuddy3us, ucrnapeHue,
KUATICHUE W KOHJICHCAIVS, TUTABJICHUE M KPUCTAJLTU3AIIMSI, HATIPABICHHOCTD
TEIUIONIEPEIayuH, JECKTPU3ANMS TEJ, SKBUIIOTCHIIMATLHOCTh MOBEPXHOCTH
3apsHKEHHOTO TIPOBOTHUKA;

IIPOBOJUTH UCCIICTOBAHKME 3aBUCMOCTH OJTHON (PH3NYCCKON BETMYUHBI OT
APYyrod ¢  HUCHOJb30BAaHUEM  MPSAMBIX  HM3MEPCHUH, TIPH  ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (HKCUPOBATH PE3yIbTaThl IOJYYCHHOU
3aBUCUMOCTH (PU3HYECKUX BEJIMYMH B BHJE TpapuKoB ¢ Y4ETOM
a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHHUH, JIeIaTh BBIBOJIBI IO pe3yJbTaTaM
UCCJIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MEpEeHMsS] (U3MYECKUX BEJIMYMH, IPH ITOM
BbIOMpATh ONTHUMANIbHBIN METOJ HM3MEPEHHs, OIEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHUH;
IPOBOAMUTH OTBITHI O MPOBEPKE MPEASIOKEHHOW TUIMOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIE PE3yNbTAaThl W JeNaTh BBIBOJ O CTaTyce MPeaIOKEHHOU
TUTOTE3bI;

coOmro1aTh paBmiia 0€30MaCHOTO TPY/Ja MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, IpakTUKymMa HW  y4eOHO-
UCCIIEIOBATEICKON M TIPOSKTHOW JEATEIBHOCTH C WCIOJIh30BAHUEM
U3MEPUTETBHBIX YCTPOICTB U J1a0OPaTOPHOTO 00OPYIOBaAHHS;

peumiaTte pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOM
duznueckol MoJeIbI0: HA OCHOBAaHWW aHAIW3a YCIOBUS OOOCHOBBIBATH
BEIOOp (u3nMueckoil MojaenH, OTBedaroleld TpeOOBaHUAM  3aJlaud,
OPUMEHSITh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH MW  TOCTYJAThl
du3nuecknx TEOpUH MPH WCTOIB30BAHMM MAaTEMAaTUYECKHX METOJ0B
pEelIeHus 3a/1a4, MPOBOUThH PACUEThl HA OCHOBAHWY MMEIONTUXCS JaHHBIX,
aHAMM3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METOIBI PEIICHHS C
y4€TOM TIOJTYYCHHBIX PE3yIbTaTOB;

pemath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA W3
Pa3HBIX pa3aenoB Kypca (GU3MKH, a TAaKKE UHTETPAIMHA 3HAHUHN U3 JIPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYIO
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[ENOYKY PacCyKICHUI ¢ OMOPON HA N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKHUE SIBICHUS;

WCIIONB30BaTh TEOPETUYECKUE 3HAHHUS [JIsI OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKHUX MPOIECCOB;

NPUBOANTH TPUMEPHI BKJIaJa POCCUUCKHX M 3apyOCKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHII;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTEFHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUECKUMHU TIPOIECCAMH, C
NO3ULUHI HKOJIOTHYECKO O€30MacHOCTH, MPEACTABICHUIN O palliOHAIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIIKEHUHN
HAyKH W TEXHOJIOTUW /i JalbHEHIIEero pa3BUTHS UYEJIOBEUECKOTO
00I11eCTBa;

NPUMEHSTh pa3IMyHbIe CIOCOOBI paboThl ¢ MH(popmanuen (usmaeckoro
CONIEpP)KaHUSI C HCIIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIIOJIB30BaTh COBPEMEHHBIC WH()OpMAaIMOHHBIC
TEXHOJIOTUM I TIOWCKA, TepepabOTKM W TPEIbsIBICHUS Y4eOHOW U
HaY4YHO-TIOMYJIIPHOW WH(GOpPMAIINHU, CTPYKTYPHPOBAHUS U MHTEPIIPETAIIUU
UHPOpPMAINK, TOJYyYSCHHOW W3 pPa3IMYHBIX HMCTOYHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMylo  HMH(OpMalMi© M OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, TaK U HAa OCHOBE
aHaJln3a NCTOYHUKA UH(POpMALH;

HPOSIBIISTD OpraHU3allIOHHBIE U IIO3HaBaTEJIbHbIE YMEHUs
CaMOCTOSITEJILHOTO ~ NMPHOOPETEeHUs] HOBBIX 3HAHUH B  Ipolecce
BBITOJIHEHHUS TPOEKTHBIX U YUEOHO-HCCIEA0BATENbCKUX PaboT;

paboTaTh B TpyMNIe C MCIOIHEHWEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBATh PabOTy TPYMIIbI, PALlMOHATIBHO PACIpPEAEATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYallMsAX, aJleKBaTHO OLIEHWBATh BKJAJ KaXXJIOTO M3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaEMON TPOOIIEMBl;

OPOSIBIATH MOTHBALMIO K Oynylield npodecCHoHaIbHON AEATEIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIIAL.

K xonmy oOydenuss B 1l knacce mpenMeTHbIe pe3yJlbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOIINXCS YMEHHI:

NOHUMATh POJIb (U3UKK B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIMAJIEHON M ATUYECKOM cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
¢u3MKN B COBPEMEHHOW HAay4YHOW KapTUHE MHpA, POJIb AaCTPOHOMHUH B
NPAKTUYECKON  JIEATeTbHOCTH YeIOBeKa W  JallbHEHIeM Hay4dHO-
TEXHHYECKOM Pa3BUTHH, 3HAYCHUE OMUCATEIHHON, CHCTEMATH3UPYIOIICH,
OOBSCHUTETFHON W TPOTHOCTUYECKOW (GyHKIMU (u3mdeckoil Teopuu —
ANEKTPOAMHAMUKH, CIICIUATBLHON TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOU
bu3uku, poiab Quznueckoil Teopur B (POPMHUPOBAHUU TMPEICTABICHUI O
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(¢u3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 0OIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJE;
paznuyarh YCJIOBHMS NPUMEHHMMOCTH Mojeled (U3MYecKkux Tea U
MPOLIECCOB  (ABJICHUI): OJHOPOAHOE DIIEKTPUYECKOE M  OJHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJeOaHUs, MaTEMaTUYECKUN MasiTHUK,
UJCAIbHBIA TPYKUHHBI MasTHUK, TapMOHHYECKHE BOJIHBI, HICAIbHBIN
Kosie0aTeabHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath yCJIOBUsS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE IMPOIECCHl U SBIICHUSA,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUS W 3aKOHBI D3JEKTPOJIMHAMUKU U
CHelUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTpUYECKOro 3apsiiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJICKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUATbHONM  TEopuu
OTHOCUTEIBHOCTU DWHINITEWHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCTIONb3YS
MOJIOKEHHUsSI ~ KBaHTOBOM  (Gu3uKM  (ypaBHeHHMEe  DWHINTEWHa A
dororddexra, mnepBbli U BTOpod mocTtynatel bopa, mnpuHIUI
COOTHOIIIEHUs Heonpenenéunocteit ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN U HSHEPTHH B SAIEPHBIX PEAKIUAX, 3aKOH
PaaoOaKTUBHOTO pacnaia);

OMKCHIBATh (DU3UYECKUE TPOLECCHl M SBJICHHS, HMCIOIb3YyS BEIMYHHBI:
HaIpPSKEHHOCTh JIEKTPUYECKOTO TMOJIS, MOTEHIHUAN 3JIEKTPOCTATUUECKOTO
NOJIsl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJABIKYLIAs CuUla, WHIYKIUSA
MAarHUTHOTO TIOJISl, MAarHUTHBIA TOTOK, CHJIa AMIiepa, UHAYKTUBHOCTD,
ANEKTPOABMAKYIAS CUJIa CAMOMHAYKIWHU, SHEPrus MArHUTHOTO MOJs
IPOBOAHUKA C TOKOM, PEIATUBUCTCKUM WMIIYJbC, IIOJHAs SHEPIHs,
SHEpPrusi MOKOsi CBOOOJHOM 4YaCTULbI, PHEPIHs U HUMITYJIbC (POTOHA,
MacCOBO€ YHUCJIO U 3aps] A11pa, SHEPIHsl CBSI3H A1pa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUS  (UINYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHIAYKIUS, CAMOMHIYKIUS, Pe30HAHC, HHTephEpEeHLINs
BOJIH, Ju(pakuusi, JIUCHepCus, T[OJHOE BHYTPEHHEE OTpaKeHHeE,
dotosnexTpuueckuii 3pdexr (dhoroaddekr), anpda- u OeTa-pacmagbi
a5ep, raMMa-u3iIydeHHe s1ep, (PU3NYecKne NPUHLIMIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

ONpeNeNsITh HaIlpaBiI€HUE WHIAYKLUWW MarHUTHOTO IOJs MPOBOJHHUKA C
TOKOM, CUiIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IIJIOCKUM 3€PKaJIOM, TOHKOW JINH30M,
Y PaCCUUTHIBAThH €r0 XapaKTePUCTUKH,
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MPUMEHSITH OCHOBOIIOJIATAIONINE ACTPOHOMHUYECKHE TMOHSATUS, TECOPUU U
3aKOHBI JIJI1 aHalm3a ¢ OOBsACHEHUS (U3UYECKUX MPOIIECCOB,
NPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAIAKTUYECKOU
cpene; ABMKEHUS HEOECHBIX TeJ, IBOJIIOIUY 3BE3]] U BeenenHoi,
IPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX U3MEPEHUH, IMPU HTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHUpOBAaTh pe3yJbTaThl TMOJY4YEHHOW  3aBHUCUMOCTH
¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4€TOM aOCONIOTHBIX
NOTPEUTHOCTEH  WM3MEpPEeHU, JenaTh  BBIBOJABI MO  pe3yJibTaTam
UCCJIC/IOBAHUS;

POBOJIUTh KOCBEHHBIE HW3MEpEeHUs (U3UYECKUX BEIUMYUH, TPU STOM
BLIOMPATh ONTUMAIBHBIM METOJI U3MEPEHUs, OIICHWBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
IIPOBOJIUTH OIBITHI MO MPOBEPKE MPEIJTIOKEHHON TUIIOTE3bI: MIAHUPOBATH
IKCTIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATh
MOJIYYEHHBIE PEe3YyJbTaThl W JIeJaTh BBIBOJ O CTAaTyCce MPEIJIOKEHHON
TUTIOTE3HI;

OTMCHIBATh METOIbI TIOJTYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;
co0Jiro1aTh TpaBuiia 0E30MacHOro TPYy/a MPU MPOBEACHUN UCCIICIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
UCCIEN0BATENbCKOM M TIPOEKTHOM JEATENbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMS;

pemiaTh pacy€THbIE 3aJayd C SBHO 33JlaHHOM M HESBHO 3aJlaHHOU
¢uznuecko MOJENbIO: HAa OCHOBAaHUM aHajJW3a YCIOBHUS BBIOUpATh
duznueckre MOJENH, OTBEYalIIHe TPEOOBAHMIM 3aJaud, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3HUYECKUX TEOpPUH
OpU  HCIHOJIb30BAHMM MAaTEeMaTUYECKUX METOJOB pEUIeHUs 3ajaad,
IPOBOJIUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMNXCS TaHHBIX, aHAJTU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATh METOJbI PEMICHUS C YYETOM IMOTYUECHHBIX
pPE3YIbTATOB;

pemiath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA U3
Pa3HBIX pa3aenoB Kypca (PU3MKH, a TaKKE UHTETPAIMHA 3HAHUN U3 JAPYTUX
IpPEAMETOB E€CTECTBEHHO-HAYYHOrO0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pACCYKJICHUI C OMOPOI HA U3yUYEHHbBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHUA I OOBSACHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKUX MPOIIECCOB;

OPUBOAUTH MPUMEPHl BKJAJa POCCUUCKUX U 3apyOeKHbIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHWE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHH;

aHAJM3UPOBATH U OLIEHUBATH MOCJIE/ICTBUSL OBITOBOM M MPOU3BOJACTBEHHON
NEATeIbHOCTU 4YEJIOBEKa, CBA3aHHOM ¢ (PU3MUECKMMHU Mpolieccamu, C
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MO3ULUI SKOJOTUYECKON O€30MaCHOCTH, NMPEACTABICHUN O palMOHATIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM MCIOJIb30BAHMM JOCTHKCHUUI
HayKd M TEXHOJOTMM Uil [JAJbHEHIIEro pa3sBUTHUS YEJIOBEUYECKOTO
o011ecTBa;

OPUMEHSTh pa3iudHble CIOCOObI paboThl ¢ MHpOpMaLUEd (PU3NUECKOTO
ColepKaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, PHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(DOpPMALMOHHBIE
TEXHOJOTUU JJId TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPHIpPETALUN
uHbOpMAaILMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHHBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA UHPOpPMALIUK;

IPOSIBIATH OpraHH3alOHHBIE 17} IIO3HABATEbHBIE YMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUHW B Mpoliecce
BBITIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATH Pa0OTy TPYIIIbI, PAlMOHATBHO PACIIPEACIATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTyalUAX, aJICKBAaTHO OLIEHMBATh BKJIaJ KaKJIOrO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM POOIEMBbI;

HPOSIBJIATH MOTUBALMIO K Oynylield npodecCuOoHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHHUYECKOTO IPOdUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3zaen 1. HAYYHBIA METO/I IO3HAHUS TPUPO/IbI
o http://teacher.fio.ru
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6 https://www.vaklass.ru/
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
http://teacher.fio.ru
2.1 Kutiemaruka 10 1 https://www.yaklass.ru/
http://teacher.fio.ru
2.2 Hunamuka 10 https://www.yaklass.ru/
N http://teacher.fio.ru
2.3 Craruka TBEpAOTO TENa 5 1 https://www. yaklass.ru/
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 Eggs”/t/mr\gﬁlggs u/
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1 Eggs”/t/mrvf;ﬁl;gs u/
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1 Eggs///t/mryf;ﬁlgg s U/
33 Arperartsble cocTosiHUA BemecTBa. da3oBbie 14 1 http://teacher.fio.ru
' IepeX0 bl https://www.yaklass.ru/
Hroro no paszneny 49

Pa3nea 4. JIEKTPOJAMHAMUKA
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http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/
http://teacher.fio.ru/
https://www.yaklass.ru/

4.1 DNEKTpUUECKOE T10JIe 24 1 Eggsﬁﬁmr\gﬁlg sru/
4.2 [1oCTOSIHHBIN 21EKTPUUYECKUIN TOK 24 1 E::gslllgmr\;;ﬁlggs u/
4.3 Toku B pa3nu4HBIX cpenax 6 Eggsﬁﬁmr\gﬁlgs Ul

Hroro no pazgeny 54

Pa3nen 5. PU3NYECKUMN MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16 E:Egslllsmr\féﬁlggs fu/

Hroro mo pazueny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16

11 KJIACC
Kouan4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /m MPOrpaMMblI Bcero Kontpoapnbie | Tpakriyeckue od0pa3oBaTejbHbIE
padoThI padoThI pecype
Paznen 1. 9JIEKTPOJIUHAMUKA
http://teacher.fio.ru

11 Marnuroe nose 14 https://www.yaklass.ru/
1.2 DNeKTpOMarHuTHask UHIYKIUS 13 1 Eggs”/t/mrvf;ﬁlggs u/

Hroro no paszneny 27

Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuueckue KoJjieOaHus 10 Eggs”/t/mr\;;ﬁlggs u/
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http://teacher.fio.ru

2.2 DNEeKTPOMAarHUTHBIE KOJICOaHUS 15 https://www.vaklass.ru/
MexaHndeckue 1 JIeKTPOMarHuTHBIE http://teacher.fio.ru
2.3 10 1 :
BOJIHBI https://www.yaklass.ru/
http://teacher.fio.ru
24 Ok 25 1 https://www.yaklass.ru/
Wroro mo pazueny 60

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJBbHOCTH

http://teacher.fio.ru

3.1 Ocnosst CTO S 1 https://www.yaklass.ru/
Hroro mo pazgeny 5)
Pasznen 4. KBAHTOBASI ®U3UKA
. http://teacher.fio.ru
4.1 KopryckysipHO-BOTHOBOM Tyalin3m 15 https:/fwww.yaklass.ru/
4.2 D3Ik ATOMA 5 http:/./teacher.flo.ru
https://www.yaklass.ru/
43 ®du3MKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 http://teacher.fio.ru
' YACTHUII https://www.yaklass.ru/
Hroro mo pazgeny 25

Pazgea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

http://teacher.fio.ru

5.1 DJIEMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 https://www. vaklass.ru/
Utoro no pazneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
. http://teacher.fio.ru
6.1 @u3nyecKuil MPaKTUKYM 16 16 https://www. vaklass.ru/
Hroro no paszneny 16

Pa3nea 7. OBGOBIIAIOIIEE IOBTOPEHHUE
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Cucremarusanus u 00001eHue
MPEIMETHOTO COJICP)KAHUS U OIbITA

http://teacher.fio.ru

71 JeSATeIbHOCTH, TPUOOPETEHHOTO TPU 15 https://www.yaklass.ru/
n3yueHnn Kypca ¢usuku 10 — 11 kimaccos
Hroro no pazgeny 15
Pe3ePBHOE BRCMSL 10 http://teacher.fio.ru
p p https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
INOYPOUHOE IINIAHUPOBAHMUE
10 KJIACC
KosunvecTBo yacoB JJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KO;TP OJIbHbIC HpﬁaKanecxne H3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThbI pecypeb
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
2 Hayunbrii MeTO1 MO3HAHUS U METOIbI 1
UCCle0BaHus (PU3NYECKUX SBICHUN
DKCIIEpUMEHT U TEOpHs B IPOLECCe MO3HAHUS
3 npupoiel. Habmroienrue u SKCriepuMeHT B 1
(busuke
4 Crioco0Obl m3MepeHus GU3HUCCKUX BEIMYUH 1
5 AOGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
M3MepeHul GU3NYeCKNX BeJTMUNH
MonenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3uku B GOPMUPOBAHUU COBPEMEHHOM 1
HayYHOU KapTHUHBI MUPA, B TPAKTHYECKON
JeSITeNbHOCTH JIIOCH
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Mexannueckoe aBuxenue. Cucrema oTcyera.
OTHOCHUTENBHOCTD MEXAaHUYECKOTO JIBUKECHUS.
[Ipsimast u oOpaTHAs 3aJa9M MEXaHUKH

Pannyc-BexTop MaTepuasbHON TOYKH, €TI0
MIPOEKIIMU Ha OCU KOOpAUHAT. TpaeKTopusi.
[Tepememienue. Cxopocth. VX mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMONIMHEWNHOE IBHKEHUE.
I'padrueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JIBH>KEHUS

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemenue 3agau

11

HepaBHoMepHoe nBmxeHne. MrHoBeHHast
CKOpocCTh. Yckopenue. [Ipsamoinmueitnoe
JABUXXCHUE C ITIOCTOSHHBIM YCKOPCHUEM

12

I'paduaeckoe onucanre NMpSIMOTUHEHHOTO
JIBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO
najicHusl. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMCHH U UX rpauKu

14

JIBukeHue Tena, OpOoIIeHHOTO MO YTIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon u wactora. LleHTpOoCTpeMHUTEIBHOE U
TIOJIHOE YCKOPEHHUE

16

KontponbHas padora o teme "Kunemaruka"

17

IlepsrIif 3akoH HeroToHa. MIHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIILHOCTH [ 'amuies.
HennepuuanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHozelicTByromas cuwia. Bropoit
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3axkoH Hprorona. Macca

Bzaumopeiicteue Ten. Tpernii 3akoH

19 HeroTona

20 [Ipunnun cynepno3unuu cuil. Pemenue 3aqau
Ha [IPUMEHEHNE 3aKOHOB HproTOHA
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U
WHEPTHOM MaccChl

29 Cuna TsKecTH M ycKopeHue cBoOOHOTO
TaJIeHUs
JIB>xeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMMYECKasi CKOpOCTh. 3akoHbI Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBI>KEeHHE B )KUJIKOCTH U Ta3e C YYETOM CHITBI
COMPOTHBIICHUS CPEJIBI

26 Hasnenue. ['mapocrarnyeckoe gaBiICHUE.
Cuna Apxumena

27 AoGcomroTHO TBepaoe Teno. [loctynarenbHoe
Y BpallareiabHOe ABIKEHUE TBEPOTO Teja

28 MoOMEHT cujIbl OTHOCUTENIEHO OCHU BPAIIECHHUSI.
[Ineqo cuiel
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBecHS TBep0ro Tena. Buabl
paBHOBECHS

30 Pemenue 3amau

31 KonTposnpHast padota o teme "/[uHamuka.
CraTtuka TBepnoro rena'

32 Nmnynbc MmaTepraibHOW TOUYKH, CUCTEMBI
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MaTepHalbHbIX TOYEK. LleHTp Macc cucTeMbl
MaTepHalbHbIX TOYEK. Teopema O IBHKEHUN
LIEHTpa Macc

33

NMnynbc cuitbl M1 M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUKCHHE

34

MoOMEHT nMITyJIbca MaTEPUAIBHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITYJIbCa B IEHTPAJIbHBIX MOJISIX

35

Pemenne 3amau

36

PaboTa cribl Ha MaJIOM U Ha KOHEYHOM
nepemernieHun. ['paduueckoe npeacTaBieHne
paboThl cuiTbl. MOIIIHOCTD CHJIBI

37

Kunernueckas sneprus. Teopema 00
U3MEHEHNH KHHETHUECKOU OHEPTIrUn
MaTepUaIbHON TOUKH

38

[ToTeHnManpHbIe U HEMOTEHIIUAIbHBIE CHUJIBL.
[TorenumansHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpeTbﬂ KOCMHUUYCCKaA CKOPOCTh. CBs3b
pa6OTI>I HEIMOTCHLMAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHMYSCKOM OHEpPIrun
CHCTEMBI TeJI. 3aKOH COXpaHCHHA
MEXaHH4YeCKOM OHCPIun

40

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymnnu st uaeanbHoOU
JKUJIKOCTH

41

KonTponbHas paborta no teme "3aKoHbI
COXpaHEHUsl B MeXaHUKe"

42

Pa3Butune npenacraBieHuii o npupoie
TernoTsl. OcHOBHBIE NoJ0keHuss MKT.
Juddys3us. bpoyHoBCcKOE ABHKEHHE
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Crpoenue ra3000pa3HbIX, JKUIAKUX U TBEPIBIX

43 Ten. XapakTep IBUKECHUS U B3aUMOICHCTBUS 1
YaCTHI] BEIECTBA
Macca u pazMepsl MOJIEKYJT (AaTOMOB).

44 KonnuectBo Bemectna. [loctosiHHas 1
ABoraapo

45 Temneparypa. TemoBoe paBHoBecue. [lIkana 1
Henscus

46 Pemenwue 3amau 1

47 W neanpuerii ra3. I'a30BbIe 3aKOHBI 1

48 VYpaBuenue MenpaeneeBa-Knaneripona. 1
Pemenue 3agau

49 AOcouroTHas TeMiiepaTypa. 3akoH JlaapToHa 1

50 N3omporeccsl B uaeaqbHOM rase ¢ 1
MTOCTOSIHHBIM KOJIMYECTBOM BEILlECTBA

51 I'padmueckoe npeacraBiaeHe U30MPOLIECCOB: 1
M30TEpMa, U30X0pa, u306apa

52 OcHoBHoe ypaBHeHne MKT 1

53 Pemtenue 3amay 1
CBs13b aOCOJTIOTHOM TEMIIEPATypPhI

54 TepMozu/IHaMI/{qecxoﬁ CHCTEMBI CO cpenHei 1
KMHETUYECKOM 3Hepruei nocTynareabHoro
TEIUIOBOTO JIBHXKEHUS €€ 4aCTHIl

55 O06o001IeHne U cucTeMaTu3alus 3HaHU| 10 1
teMe "OcHoBbl MKT"

56 KonTponsHas paborta o Teme "OCHOBBI 1
MKT"
TepmoanHaMuueckas cucteMa. 3aJlaHue

57 BHEIIHUX ycaoBun Ui T/I cucTeMsl. 1

Bremnue 1 BHyTpeHHUE NTapaMeTpBl.
[Tapametpsl T/ cuCTEMBI KaK CPEIHUE
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3HAUEHUS BEJIMYMH, OIIMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Havano TepMOIMHAMUKH.

CamonpowusBoibHas penakcaius T[] cuctemsr

K TCIIJIOBOMY PaBHOBCCHUIO

59

Mogens naeaIbHOIO Ta3a B TCPMOINHAMUKE.

YcnoBust (PUMEHUMOCTH 3TOW MOJEIHN

60

VYpaBHenne MeHnieneeBa-Kianelipona u
BBIpAKEHUE Il BHYTPEHHEN SHEPrUn

61

BeIpaxkenue 11 BHyTpEHHEN SHEPrUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brranciienue paboThl o TpaduKy mporiecca
Ha pV-auarpamme

63

Temnonepenaua kak croco0 N3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPIICHHS pabOTHI

64

KOHBGKHI/IH, TECIUIONPOBOJHOCTD, N3JIYYCHHUC

65

KommuectBo Temiorsl. TemnoéMKoCcTh Teaa.
y,[[eJ'ILHaSI 1 MOJISIpHast TEIIOEMKOCTH
BCIICCTBA. y,[[eJ'ILHaSI TEIJIOTA CropaHusa
TOIIIIMBa

66

Pacuér xonmuuecTBa TEIIIOTHI TIPU
Terionepeaye

67

[Tonsarue 06 anuabaTHOM Tporiecce. IlepBrrii
3aKOH T€PMOJMHAMHUKHU

68

KonnuecTBo TemnoTs! 1 paboTa Kak MephbI
U3MEHEHUs BHYTpeHHel sHeprun T]]
CUCTEMBI

69

BTOpOfI 3dKOH TCpMOJUHAMHKHU IJISA
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PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMoCcTh NPUPOTHBIX MPOLECCOB

70 [Tpuniumer geicTBus TernoBbix MamuH. KIT{

71 MakcumanbHoe 3Hauenue KII1. [ukin Kapuo

72 Pemrenue 3agau
DKOJIOTHYECKHUE aCTIEKThl UCIIOJIb30BaHUS

73 TEIJIOBBIX JABUTaTENeH. TermmoBoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3anau

75 O06o01enre U cucTeMaTru3alus 3HaHui 10
teme "Tepmonnnamuka. TernaoBeie MaliMHbI"

76 KonTponbHas paborta o teme
"TepmoarHamuka. TernaoBele MalIUHbB"
[TapooOpazoBanre 1 KOHICHCAIIHS.

77 Hcnapenue u kunenue. Y aenbHas TEIoTa
napooOpa3oBaHMs
HaceliieHHbie 1 HEHACHIIICHHBIE Maphl.
KauecTBeHHast 3aBUCHUMOCTb IJIOTHOCTH U
JABJICHUS HACBIILIEHHOTO Mapa OT

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bhEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATyphbl KAIICHUS OT JaBJICHUS B
KUAKOCTU

79 BrnaxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCHUTEIIbHAs BIQXKHOCTh

80 Pemtenue 3amay
Trépnoe Teno. Kpucramimyeckue u

81 amopdHble Tena. AHU30TPONHSI CBOMCTB
KpHUCTAIIJIOB

82 [1naBneHue u KpucTauM3amus. Y aenbHas

TCIIJIOTA ITJIaBJICHHA. CY6J'II/IM3L[I/I$[
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Hedopmaruu TBEpIOTO Tena. Pactsokenue u

83 cxkarue. Casur. Moayns FOnra. IIpenen
yIpYrux jaehopMaruii
TermmoBoe pacmmpeHue KUIKOCTEN U

84 TBEPABIX TEJI. AHFAPMOHU3M TEIJIOBBIX
KoJIeOaHW YaCcTHUII BEIIECTBA

85 [IpeoGpa3oBanue s3Hepruu B Ga3oBbIX
repexoax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemenue 3amau
[ToBepxHocTHOE HaTshxeHHe. KanusipHbie

88 sBNIeHH. J|aBJIeHNe 110 NCKPUBIICHHON
MOBEPXHOCTHIO KUJIKOoCTU. Popmyna Jlamnaca
O06o01enre U cucTeMaTr3alus 3HaHUH 110

89 TeMme "ArperaTHble COCTOSHUS BEIIEeCTRA.
®dazoBbIe IEpexoabl"

9 KonTtponbHas padoTa o Teme "ArperaTHbie
cOCTOsIHMS BeniecTBa. @azoBbie epexo bl
DnexTpusaius Teqa U e€ mposBICHUsI.

91 DIekTpudecKkuil 3apsa. /IBa Buma
ANEeKTpUYeCcKUX 3apsaaoB. [IpoBoaHuKH,
JUDJIEKTPUKHU U TIOJTYIPOBOJHUKU

92 DJIeMEHTapHbIN ANEKTPUUECKUI 3apsi. 3aKOH
COXPaHEHHS NEKTPUYECKOTO 3apsa

93 BiaumoneiictBue 3apsinoB. Toueunbie
3apsbl. 3akoH Kynona

94 Pemenue 3amay

95 Dnektpuyeckoe noise. Ero neiictBue Ha
JNEKTPUUECKHUE 3PS /Ib

9% Hanpsk€HHOCTB 2JIEKTPUYECKOTO MOJIS.

[Ipo6ublIit 3apsa. JIuHuM HanpsHKEHHOCTH
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QJICKTPUYCCKOT'O ITOJIA. OI[HOpOI[HOC
QJICKTPUYCCKOC I10JIC

HOTGHHI/I&JII)HO CTb DJICKTPOCTATUYCCKOI'O

o7 1oJist. Pa3HOCTh MOTEHITMAIIOB M HAIPSDKCHUE !
[ToTeHnmanpHas YHEPTHS 3apsaa B

98 ANIeKTpoCcTaTHYecKoM mose. [lorenmman 1
AIEKTPOCTATUYECKOTO TTOJIS

99 CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH 1
MTOTEHIIMAJIOB JUTSI 3JICKTPOCTATHYECKOTO TIOJIS

100 HpI/IHuan CYIEPIIO3UIIHH MICKTPUICCKHIX 1
TTOJICH

101 Pemrenne 3amau 1

102 [Tosie Toueunoro 3apsiaa. [losie paBHOMEpPHO 1
3apsKEHHOU chepbl
[Tone paBHOMEPHO 3apsSKEHHOTO IO 0OBEMY

103 mapa. [lone paBHOMEpPHO 3apsKEHHOM 1
0OECKOHEYHOM MI0CKOCTH

104 [IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE. 1
YcnoBue paBHOBECHS 3apsiOB

105 JMDIEKTPUKHU U TOTYIPOBOAHHUKH B 1
AJIEKTPOCTATUYECKOM T10J1€
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJICHCATOPa. DIEKTPOEMKOCTh MIOCKOTO 1
KOHJICHCATOpa

107 [TapamiensHOE COCTMHEHHE KOHIEHCATOPOB 1

108 [TocnenoBarensHOE COENMHEHUE 1
KOHJICHCAaTOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa 1

110 Pemenue 3amau 1

111 JIBr>keHue 3apsiKEHHON YaCTHULIbI B 1

OJHOPOJHOM JJICKTPUYICCKOM I10JIC
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112 Pemrenue 3amgau 1

113 O0o01IeHne 1 cucTeMaTu3alus 3HaHU| 10 1
teMe "DnekTpuyeckoe noJie"

114 'I'<0HTpOJII)Ha$[ pabota o Teme 1

DnekTpuyeckoe mosie"

Cuna Toxka. [locTostHHBIN TOK. Y CIOBUS

115 CYLIECTBOBAHUS MOCTOSIHHOTO 1
AIEKTPUIECKOTO TOKA

116 Ucrounuku Toka. Hanpspxenue u 3/[C 1

117 3akon Oma J1st y9acTKa LEeTH. 1
DJIEKTPUYECKOE COMPOTHUBIIEHUE
3aBUCUMOCTB COIPOTHBIICHHUS OJTHOPOJHOTO

118 MPOBOJIHUKA OT €r0 JIJIMHBI U TUIOIIaaN 1
MTOTIEPEYHOTO CEUCHHUS

119 VY aenpHOE COMPOTUBIICHHUE BELIECTBA. 1
Pemmenue 3agau

120 [TocnenoBarensHOE, TapaieIbHOE, 1
CMEIIAHHOE COEAUHEHNE TPOBOJHUKOB

121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX 1
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau 1

123 PaboTa anekTpuueckoro Toka. 3akoH Jkoyis 1
—Jlenna

124 Pemenue 3amay 1

195 MoIIHOCTB 31eKTpUYecKoro Toka. Temnosas 1
MOIIIHOCTb, BbIJIeIsieMasi Ha Pe3UCTOpe

126 Pemenue 3amau 1

197 O/1C u BHyTpEeHHEE CONIPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 IOJTHOM (3aMKHYTOM) 1

BHGKTqueCKOﬁ OCITH
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129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3aMbikanue 1

132 KonaeHncarop B 11eru NOCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amgau o reme "[locTostHHBIM 1
AIEKTPUUECKUHN TOK"

135 Pemenue 3agau mo reme "[locTostHHBIM 1
AIEKTPUIECKUHN TOK"

136 Pemenue 3agau mo reme "[locTostHHBIM 1
AIEKTPUYECKUN TOK"

137 O06o01eHre U cucTeMaTru3aIus 3HaHUH 110 1
teMe "I10CTOSIHHBIN ANEKTPUIECKUI TOK"

138 KonTtponsHas padota o teme "IlocTosHHbBIN 1
AIEKTPUYECKUH TOK"
DneKTpuyecKas IpOBOJUMOCTD PA3IUYHBIX

139 BEIECTB. DJIEKTPUUYECKHIl TOK B METajIax. 1
CBepXnpoBOAUMOCTD
DIIEKTPUYECKHUI TOK B pacTBOpax U

140 pacruiaBax 3JeKTpoJIMTOB. 3akoHbl Dapanes 1
JUIS SIEKTPOIIH3a

141 DNeKTpUYECKU TOK B razax. [lmasma 1

142 DneKTpuuecKuil TOK B Bakyyme. BakyymHbie 1
prOOPbI

143 DJIEKTPUYECKUN TOK B MOJTYNPOBOJHUKAX 1

144 [TonynpoBOAHUKOBBIE TPUOOPHI 1
DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenue Cuiibl TOKA U HAMIPSKEHUS B

145 LIETIH TTOCTOSTHHOTO TOKa MPU MOMOIIH 1

aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiH "3HAKOMCTBO ¢ IIU(PPOBOH
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nabopatopueii o ¢usuke. [pumepsr
n3MepeHus: (GU3NYECKUX BEITUYHH MIPH
MTOMOTIIM KOMIBIOTEPHBIX JaTYUKOB"

146

®uznyeckuil npakTukym o teme "M3yuenue
HEPaBHOMEPHOTO JBMKEHUSI C LENIbIO
ONpeJiesIeHUs MTHOBEHHOM ckopoctu"

147

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yCKOpeHUsl pU MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
mwiockoctu" umn "Hccnenoanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUH"

148

®u3NYEeCKU NIPAKTUKYM IO TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nanenus” win "M3ydenue IBrKeHus Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3nyeCcKUi MpakTHUKyM 10 Teme "N3yuenne
JBUKEHHS TeJa 10 OKPY>KHOCTH C
MOCTOSITHHOM MO MOJIYJII0 CKOPOCTHIO" Min
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYEeCKOro MasiTHUKA OT €ro
rnapameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue paBHOICUCTBYIONIEH CHIIbI PU
JBUKEHUH OpyCKa MO HaKIOHHOW TIOCKOCTH"
win "[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH
BpEMEHHU JIBIKEHUS OpyCcKa 10 HAKIOHHOM
IJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €ro
Macchl"”

151

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3ZHUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasue, ot ux gedopmarmu” uian "M3ydenue
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JABMOKCHUA CUCTCEMBI TCJI, CBA3aHHBIX HUTHIO,
MEePEKUHYTOM uepe3 JErku 61ok"

152

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenne ko3 HuIenta TpeHus mno
BEJIMYMHE YII0BOro KO3 UIIUEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHHS OpYyCKa M0 HAKJIIOHHOW IJIOCKOCTH
C IepeMeHHBIM KO3 (UIIMEHTOM TpeHUs" Win
"N3yueHue IBUKEHUS Ipy3a Ha Baly C
TpeHuem"

153

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue yciIOBHI paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpameHus"
nimy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" nnu "M3yuenne
YCTOMYMBOCTHU TBEPIOTO TeJa, UIMEIOIIETO
IJI0I[ab OTIOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHune nMmnyiabca Tejia mo TOpMO3HOMY
nytu" wim "M3mepenue CUiibl TSITH, CKOPOCTH
MOJEIHU SIEKTPOMOOUIIS M1 MOUTHOCTHU CHJIBI
Taru" uwim "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBanue cCoOXpaHEHHS UMITYJIbCA TIPU
ynpyrom B3aumojeicteun" win "M3mepenue
KMHETUYECKOM SHEPruu Tela M0 TOPMO3HOMY

n

yTH

155

®usnueckuil NpakTukyM 1o teme "M3yuenue
H30TEPMHUUECKOTO Ipolecca (PeKOMEHJ0BaHO
UCTOJb30BaHue U(PpoBoit 1abopatopun)"
iy "M3ydeHne n30XopHOro nporecca’ win
"N3yuenune n3o6apHOro mnpouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"
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156

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue yaenpHON TeMI0EMKOCTH" UITN
"UccnenoBanue mpoiecca OCThIBaHUS
Bemecta" unu "MccnenoBanue aquabaTHOTO
nporecca" unu "M3yueHue B3auMOCBsI3U
SHEPTUU MEKMOJICKYIISIPHOTO
B3aUMO/JICHCTBUS U TEMIIEPATyPhl KUTICHUS
KuaKocren”

157

duznyeckuil npakTukyMm no teme "M3yuenue
3aKOHOMEPHOCTEHN HCTIapeHUs JKUAKOCTEeNH"
nin "M3Mepenue yaeabHOM TerIoThl
riaByieHus apaa" win "M3ydenue CBOMCTB
HaChIIIEHHBIX apoB" nin "N3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa M OLIEHKa
Macchl IapoB B noMeneHnn". izmepenne
K03 duimenTa moBepXHOCTHOTO HATSKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTuu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTHI0
u3nydeHus ceeroaunoa’ wim "M3ydyenue
MPOTEKAaHUS TOKA B IIETH, COJIepKalieit
KoHAeHcaTop" win "Pacnpenenenre pa3HOCTH
MOTEHITNAJIOB (HAMPSDKEHUSI) TIPH
MOCJIEIOBATEILHOM COEIMHEHUU
KOHAEHCATOPOB"

159

Ou3nyecKuil MPakTUKyM 10 TEME
"UccmenoBanue CMEIAHHOTO COEIUHEHUS
pe3uctopoB" wiu "M3Mepenue yneapHoro
CONIPOTHUBIICHHUS IMPOBOHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTHY CHIIBI TOKA OT
HaIpsHKEHUs JUIsl JIaMIIbl HaKaJIuBaHUs "

160

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmroienue anektponusa’ wiu
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"N3mepeHnue 3apsiia 0AHOBAJIEHTHOIO MOHA"
nnu "HccienoBanue 3aBUCUMOCTH
COIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temriepatypbl” uin "CHATHE BOJIBT-aMIIEPHOI
XapaKTEepUCTUKH auoaa”

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

162

PesepBubiit ypok. O60011eHIE 1
CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"Iunamuka"

163

Peseprubrit ypok. O6001IeHNE 1
cucTeMatu3anys 3Haguil mo teme "CraTtuka
TBEPAOTO Tema"

164

Peseprubrit ypok. O6001eHNE 1
cUcTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpAaHEHUs B ME€XaHUKe"

165

PeseprubIit ypok. O6001IeHNE 1
cucreMatusanys 3HaHui 1mo TeMe "OCHOBEI
MOJIEKYJISIPHOKUHETUYECKOM Teopun"

166

PeseprubIit ypok. O6001IeHNE 1
CHCTEMAaTHU3aIUs 3HAHUH 10 TEME
"TepmoanHamuka. TernaoBbie MaliuHb"

167

PesepBHrlit ypok. O600mIeHE U
CHCTEMAaTU3alMs 3HAaHHUH 110 TeEMeE
"ArperatHbie cOCTOSAHMS BellecTBa. Da3oBbie
nepexonr"

168

PesepBubiit ypok. O600mIeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"Onexrpuueckoe noie"”

169

PesepBHrlit ypok. O6001IeHE U
crcTeMaTH3allMs 3HAHUH 110 TeMe
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"[1oCTOSIHHBIN 27EKTpUUYECKUM TOK"

170

PesepBHelit ypok. O600IIeHNE 1
cucreMaruzanus 3HaHui no teme "Toku B
pasnuyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16

11 KUIACC

n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
H3YyYeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3aI/IMO)IeI\/’ICTBI/Ie IIOCTOSIHHBIX MAarHuToB U
IIPOBOJTHUKOB C TOKOM. MarHuTHoE MoJe.
I'unore3a Ammnepa

Bekrop marauTHOM uHAyKIWu. [TpuHumn
CYNEPHO3UIIMKM MATHUTHBIX ToJieH. JInnuu
MarHUTHOM MHAYKIIUU

MarsuTHo€ 10JIe TPOBOIHHUKA C TOKOM.
OnbIT OpcTena

Cuna Amrepa, €€ HanpaBJIE€HUE U MOTYJIb

Pemenue 3amau

o (o1~ W

[Ipumenenue 3akoHa Ammepa.
DIEKTPOU3MEPUTENbHBIE TPUOOPHI

N

Cuna JlopeHua, e€ HampaBiieHUE U MOYJb.
JIBIKEeHHE 3apsOKCHHON YacCTHIIbI B
OJIHOPOJIHOM MarHMTHOM IOJIe

Pemenue 3amau

PaGora cunbl Jlopenia

10

Pemenue 3amau
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MarauTtHoe 1oJjie B BELIECTBE.

11 deppoMarHeTuKH, rnapa- u 1uaMarHeTUKu 1

12 OcCHOBHBIE CBOWCTBA (heppPOMArHETHKOB. 1
[Tpumenenne heppoMarHeTHKOB

13 Pemenne 3agau o reme "MarautHoe noiie" 1

14 Pemtenue 3amau no teme "MarautHoe 1ose" 1

15 SIBneHue ANEKTPOMArHUTHON UHIYKIIUH. 1
[ToTOK BEKTOpa MarHUTHOM MHIYKIIUU

16 O1C unayKIMu 1

17 3aKOH AIEKTPOMArHUTHON UHIYKIIUH 1
®dapanes

18 Buxpesoe anexrpuueckoe nojue. Toku Dyko 1

19 OJIC MHAYKIMH B IBUOKYIIAXCS 1
MIPOBOTHUKAX

20 Pemtenue 3amay 1

21 [TpaBusio Jlenma 1

29 NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH 1
B I[ENH ITOCTOSTHHOI'O TOKA

23 SBnenne camounaykiuu. IJ1C 1
CaMOWHTYKITUH

o DHeprusi MarHuTHOTO TOJIS KaTYIIKU C 1
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay 1

26 O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110 1
TeMme "DIeKTpoMHaAMHUKA"

27 'I'<OHTpOJ'ILHaH pabora 1o Teme 1

OnekTpoauHamuka'

28 KonebarenbHas cucrema. CBOOOIHEBIE 1
Kosnebanus. ['apMoHHYecKue KoJIeOaHusI

29 KunemaTtnueckoe n JMHAMHUYECKOE 1

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN
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DHepreTuyeckoe onucanue. BeiBos
JIUHAMHWYCCKOI'O OITMCAaHUA FapMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U 1
KHHEMATHYECKOTO OIUCAHMS

31 Awmmurryna u $asza konebaHui 1
[lepnon u yacrora konebanuid. [Teprox
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTreMaTuueckoro masitHuka. [lepuos 1
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHHKA

33 3aryxaromue Kojaebanus. BeiHyX1eHHbIE 1
Konebanus. Pe3onanc

34 ABTOKOJIE0AHUS 1

35 Pemienne 3amau 1

36 VYpoxk-koupepennus "MexaHnueckue 1
KoJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX"

37 O06o00meHNe B CHCTEMAaTH3alKs 3HAHUHT 110 1
teme "MexaHndeckue KoaeoOanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI. 1
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILIATYIbI

39 3aps/ia KOHJICHCATOpa ¢ aMIUIUTYI0U CHJTBI 1
TOKa B KOJICOATEIIHHOM KOHTYpE

40 3aK0H COXpaHEHUS PHEPTUU B UJICATTHHOM 1
KoJie0aTeIbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHuTHbIE

41 Kosnebanus. BeiHyX1eHHBIC 1
AJIEKTPOMArHUTHBIE KOJIeOaHus

42 IIepemeHnHBbIl TOK. Pe3uctop u KOHIEHCATOP 1
B II€TIM IEPEMEHHOT0 TOKa

43 Karymika HHIYKTUBHOCTH B LIEH 1
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IIEPEMEHHOT0 TOKa

3axoH Oma Juis 3IEeKTPUUYECKOM Lienn

44 1
MEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUITMTY/HOE U IEHCTBYIOIIEE 3HAUCHUE 1
CWJIBI TOKA U HAIIPSDKEHUS

46 Pe3oHaHC B 2JIeKTPUYECKOH TeH 1

a7 Pemenne 3amau 1
WneanpHblif TpanchopmaTop.

48 [TpousBojicTBO, MIEpeaya U NOTpedICHHE 1
AIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 aneKTpo3Hepruu. KynbTypa HCoIb30BaHuUs 1
JIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU

50 Pemtenue 3amay 1

51 Pemtenue 3amay 1

59 O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110 1
TeMe "DIeKTpOMarHuTHbIC KoJaeOanus"

53 MexaHu4ecKre BOJTHBI. XapaKTePUCTUKH 1
MeXaHNYECKHX BOJIH

54 CBolicTBa MEXaHHYECKUX BOJIH 1

55 3ByK. XapaKTEPUCTHUKU 3BYKa 1

56 NndpazByk u YIAbTPasByK. [lTymoBoe 1
3arpsi3HEHUE OKPY KaIoIIEeH cpelibl

57 Pemtenue 3amay 1

58 DneKTpOMarHUTHbIE BOJHBL. M3nydyenue 1
AJICKTPOMArHUTHBIX BOJIH

59 DHeprus 1eKTPOMarHUTHBIX BOJIH. 1
CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH

60 [Ikana 3MeKTPOMarHUTHBIX BOJIH. 1

HpI/IMeHeHI/Ie QJICKTPOMATI'HUTHBIX BOJIH B
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TEXHUKE U OBITY

HpI/IHHI/IHBI pPaaruoOCBA3H U TCIICBUACHU.

61 Pannonoxkamus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

62 KOHTpOJI"I)Hafl pabota o Teme "Konebanus
Y BOJIHBI

63 Cger. 3aKOH NPSMOJUHEHHOTO
pacipoCTpaHEHUs CBETa

64 Pemenue 337121 Ha MPUMEHEHHE 3aKOHa
MIPSIMOJIMHEHHOTO PacIpPOCTPAHEHHSI CBETA

65 OTtpaxenue cera. [1nockoe 3epkaio.
Cdepuueckoe 3epkajio
[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHUTEIILHBIHA ITOKa3aTesb MPETIOMIICHHSL.

66 [TomHOE BHYTpEHHEE OTpaKCHHUE.
[IpenenbHbIiA YyroJ MOJHOTO BHYTPEHHETO
OTpaKEHUS

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpaXCHUsI U IIPEJIOMIICHUS CBETA

68 Xon nydel B mpusme. Jlucnepcus cera.
CioxxHbIN cocTaB Oenoro ceera. Llper

69 JIunzer. DokycHOE paccTOSHUE U
ONTHUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paxeHuil B TUH3aX U UX
cUCTeMax. YBeIWYeHHE JTUH3bI
Pemenue 3a1ay Ha MoCTpoeHUE

71 M300paxeHmil, MOIy4aeMBbIX C TIOMOIIIBIO
JIUH3

72 ['1a3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeaenst mpuMEeHUMOCTH

FCOMeTqueCKOﬁ OIITUKHU
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74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS 1

75 JHucnepcus cBera 1

76 Wurepdepenmus crera 1

77 KorepenTHble HCTOYHUKH. Y CIIOBUSA 1
HAOJI0/ICHUS] MAKCHMYMOB 1 MUHUMYMOB

78 Pemenwue 3amau 1

79 [Ipumenenne uaTeppepeHuu 1

80 Judpakmus cBeta 1

81 Hudpakunonnas pemeérka. Y cioBue 1
HaOJTIO/ICHUS TJIAaBHBIX MAKCUMYyMOB

82 Pemienne 3amau 1

83 [ToniepeyHOCTH CBETOBBIX BOJIH. 1
[Tonsapusanus cBera

84 Pemienne 3amau 1

85 CBETOBBIC SIBJICHHS B IPUPOJIC 1

86 0606‘1;[[6HI/IG U cHCTEeMaTu3alus 3HaHu| 10 1
teMe "OnTtuka"

87 KonTtponbHas padoTa no teme «OnTHKa» 1
['panuIpl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JJICKTPOIUHAMUKH U 1
MPUHIIUI OTHOCUTEILHOCTH

89 [ToctynaTel cnennaibHON TEOPUH 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJ.
[Ipeo6pazoBanus Jlopenna. YcinoBue

90 NPUIUHHOCTH. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U
COKpAII[EHUE JITTHHBI

91 DHeprus ¥ UMIYIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBs13p Macchl ¢ SJHEPTUEH U UMITYJILCOM 1
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pGHHTHBHCTCKOﬁ YacCTHUIbI. 9HepFI/I$I IIOKOA

93 PaBHOBECHOE TEIIOBOE M3IIyUCHHE 1

94 3akoH cMmemnieHus: Buna 1

95 I'mmoresa M. ITnanka o kBanTax. ®OTOHBI 1

96 DHeprus ¥ UMITYJIbC POTOHA 1

97 ®otoaddext. Onpite A. I'. Cronerosa. 1
3akonsl hoTodhdekTa

98 Vpasuenue DitHmreitHa 1 GoTodpdekra. 1
"Kpacnas rpanuna" ¢dotosrddexra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoHOBEIE CBOMCTBA YaCTHII 1
Bounnsl e bpoitns. JInmuHa BOJHBI 1€

101 Bpoiins u pazmeps! 00671aCcTH JTOKATH3AIUN 1
JBUOKYIICHCS YaCTHITBI

102 KopryckysipHO-BOTHOBOM JTyalin3m 1

103 Jludpakuust >eKTpOHOB Ha KPUCTAJLIaxX 1
Crnenuduka u3MepeHu B MUKPOMUPE.

104 CooTHoIIIeHHs HEOTIPEACIIEHHOCTEH 1
['eitzenbepra

105 Pemenne rpaduyeckux 3aaa4u 1

106 Pemenne pacy€THbIX 3a1a4 1
KonTtponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopiycKyaspHO-BOIHOBOI 1
nyanuszm"

108 OnBITHI MO UCCIIEOBAHUIO CTPOCHHUS aTOMA. 1
[Inanerapnas mojnens aroma Pesepdopna

109 IToctynatel bopa 1

110 Buner ciektpoB. CriekTp ypoBHEH 2HEprUn 1
aToMa BOJI0poJa

111 CrioHTaHHOE M BBIHYKJCHHOE U3ITy4CHHE 1
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CBCTa

112

Jlazep

113

Hyxnonnas monens siapa ['eiizenOepra-
WBanenko. 3aps 1 MacCOBOE YMCIIO sAJipa.
M3oTonsl. PannoakTuBHOCTE

114

3aKoH paJuoaKkTUBHOrO pacnaja. CBoiicTBa
WOHM3UPYIOUIETO U3JydeHus. Biausaue
PAANOAaKTUBHOCTHU Ha )KUBBIC OPraHU3MBbI.
Jo3nmerpus

115

DHeprusi CBSI31 HYKJIOHOB B sizipe. SepHbie
cuibl. Jledekt Maccrl siapa. AnepHbie
peakuuu. Snepusie peakTopsl. [IpoGiaemsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCTIEKThI PA3BUTHUSI IAEPHOM
SHEPreTUKHU

116

MeTopl perucTpalyy U UCCIeI0BaHUS
aJIeMEHTapHBIX YacTull. DyH/TaMEeHTAIbHbBIC
B3aMMOJICUCTBHS. bapruoHbl, ME30HBI U
nentonsl. [Ipencrasnenue o CrangapTHOM
Mojienu. KBapk-riirooHHas: MOJIEITh apOHOB

117

®dwuzuka 3a npenenamu CTaHaapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnnHcTBO hU3nyeckoit KapTUHBI
MHpa

118

OTansl Pa3BUTHA ACTPOHOMMHU. 3HaueHHuE
ACTPOHOMUH

119

[IpuMeHMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHCHUS TPUPOBI KOCMHUYECKHIX
00BEKTOB. MeToAbl aCTPOHOMUYECKUX
HCCIeIOBAaHUN

120

COBpeMeHHHC OIITHUYCCKHUEC TCIICCKOIIbI,
PaaArOTCIICCKOIIHI, BHC&TMOC(bepHaH
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aACTPOHOMHSI

121

Bun 3Bé3nH0ro Heba. Co3Bes3nus, spKkue
3Bé3)j[I)I, IIJTaHETHBI, UX BUAUMOC IBUKCHUC

122

Couneynas cucrema. Comnaite. CoHeuHas
AKTHUBHOCTD. I/ICTO‘IHI/IK I-)HepFI/II/I COJIHIIa nu
3BE3]

123

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
Jnarpamma "cnekTpaabHbIA KJ1acc —
CBETUMOCTD"

124

3Be3pI INIABHOM MOCIIEA0BATEIHLHOCTH

125

Bnyrpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBosmonu CosHIla U 3BE3/. DTarlbl )KU3HU
3BE31

126

Mneunsiii [Iyre — Hama ['amaktuka. Tunst
raJJakTUK. YE€pHbIe IBIPBI B AIpAX TaJaKTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopust bonbiioro B3psiBa.
PennkroBoe n3nyueHune

128

Macmrabnas cTpykrypa BeenenHoii.
MeraraiakTuka

129

Hepeménnpie npo0ieMbl acTpPOHOMUU

130

DU3NYECKUN TPAKTUKYM I10 TEME
"UccneqoBanrue MarHUTHOI'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HMccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenue cuiibl AMnepa” nnm "HM3ydenne
3aBUCHUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
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unu "OnpeneneHue MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpEeHMs cuiibl Amnepa”

132

PuU3NYECKU IPAKTUKYM 110 TEME
"UccienoBanue BICHUS
ANIEKTPOMArHUTHOW MHIYKIIUU'" W
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHUTHOTO Host"

133

PuU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHHUS CAMOUHIYKITUN"
nin "COopka MOAENH 3JIEKTPOMAarHUTHOTO
reHeparopa’

134

®u3N4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO W IPY)KUHHOTO
MasITHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COEIUHEHHBIE
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TEPEMEHHOTO TOKA"

137

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "[lonyyenne n3o6pakeHus B
CUCTEME M3 IJIOCKOTO 3epKaja U JUH3bI"

139

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
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paccTosiHUA OT BELECTBA (Ha IpUMepe
wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOITIX
JH3"

140

®uU3NYECKUH IPAKTUKYM 110 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHINH
1 NOJIIpU3aluu cBera”

141

PuU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

142

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"N3mepenue nocrosHHou [1nanka Ha
OoCHOBe uccienoBanus Goroaddexra” mum
"HccneqoBanye 3aBUCUMOCTU CHJIBI TOKa
4yepe3 CBETOMO OT HaNpsDKeHUs"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BAHUEM JIO3UMETpA" WU
"N3ydyeHue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

du3nuecKuil MPaKTHKYM 110 TEMe
"Habnroneuus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUITOKEHUH TSI
oTpeeNeHus TOJI0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOTo MOMTyIIapHs U sIPKHe
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3BE3b1" win "Habmroenus B Teneckorn
JlyHbI, TUIAHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHU "

146

O000111IeHNEe B CHCTEMATH3allHsl 3HAHUI.
Ponp pusuku u actpoHOMUY B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOM M 3TUYECKOM cepax
JIEATEIbHOCTH YeJIOBEKa

147

O060061eHre U cucTeMaTu3alus 3HaHui.
Ponb u MecTo pu3HMKM U aCTPOHOMUHM B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

148

O0600611eHre U cucTeMaTu3alus 3HaHui.
Ponb pusnueckoit Teopun B popMupoBaHUN
Mpe/ICTaBIeHUI 0 (U3NYECKOM KapTUHE
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEICTABJICHUN O IPUPOAEC

149

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
teme "Kunematuka"

150

O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
teme "Kunematuka"

151

O00011IeHne U cucTeEMaTU3aLMs 3HAHUI 1O
teme "lunamuka"

152

O00011IeHHE U cCUCTEMATH3AIMS 3HAHUN 110
teme "CTraTuka TBep10ro Temna"

153

O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "3aKOHBI COXpAHEHHUs B MEXaHUKeE"

154

O06o0011eHre U cucTeMaTu3alus 3HaHU| 1o
Teme "OCHOBBI MOJIEKYIISIPHO-KNHETHYECKON
teopun"

155

O06o01eHne u cucTeMaTu3alus 3HaHu| 1o
teMe "TepmonnHamuka. TennoBbie
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MaIuHe"

156

O06o001IeHre U cucTeMaTu3aus 3HaHUN 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
da3o0BbIe nEepexo bl

157

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
TeMe "DnekTpuyeckoe noie"

158

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOSIHHBIN 27eKTpUuYecKuil ToK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "ToKu B pa3IMyHbIX cpenax”

160

O000I1IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
Tteme "MarautHoe nose"

161

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3alUs 3HAaHUH 10 TEME
"DnekTpoMaraHuTHas MHAYKIMUS"

162

Peseprubrit ypok. O6001eHNE 1
CUCTEMATHU3ALM 3HAHUI [0 TEME
"MexaHndeckue Kojaeoanus"”

163

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HaHHi 110 TeMe
"DJIeKTpOMarHUTHBIE KojieOaHus "

164

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"MexaHU4YecKue U dIEKTPOMarHUTHBIE
BOJIHBI"

165

PesepBubiit ypok. O6001IeHE U
cucTeMaTu3anusa 3HaHu| 1mo teme "Ontuka"

166

PesepBHriit ypok. O600IIeHNE U
cucreMatu3anys 3Haguii mo reMe "OCHOBEBI
CTO"

167

PesepBHriit ypok. O6001IeHNE U
cHCTeMaTH3aIlHs 3HAHUH 110 TeME
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"KopnyckynsipHO-BOJHOBOW Ayayin3m"

PesepBHeiit ypok. O600IIeHNE 1
168 cUcTeMAaTU3alus 3HaHu 110 Teme "Pusuka
aroma"

PesepBHeIii ypok. O600IICHNE 1
169 cCUCTeMaTH3aIys 3HaHUi 110 TeMe "du3nka
ATOMHOTO $1pa ¥ 3JIEMEHTAPHBIX YaCTHIL"

PesepBubIit ypok. O60011eHNE U
170 CHUCTEeMaTHU3alKs 3HAHUH 110 TEME
"OnemeHTs! acTpou3uKu"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka. MonekynsipHas ¢puszuka. Tepmoaunamuka, 10 knace/ Msikuines
I'.41., CunsikoB A.3., O011eCTBO ¢ OrPaHUYECHHONU OTBETCTBEHHOCTHIO
«AIPODA»; AkimonepHoe obuiectBo «M3narensctBo «IIpocBenienue

» ®usuka. Mexanuka, 10 xknacc/ Maxumes I'.51., CuasakoB A.3., O0m1ecTBO ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»

» ®usuka. Konebanus v Boansl, 11 xitace/ Makumes I'.51., Cunskos A.3.,
OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuimoHepHOE
obmectBo «M3narensctBO «IIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

http://teacher.fio.ru

https://www.yaklass.ru/
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