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MNOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma paspaborana Ha ocHoBe DenepalibHON 00pa30oBaTeIbHONW MPOTPAMMBI CPEIHETO OOIIero
oOpa3oBaHMsl, YTBEpKIeHHOW mpukazoM MunmnpocBemenuss Poccum ot 18.05.2023 mom Ne 371 "O6
yTBepxKAeHun  (denepaibHO  o0pa3oBaTeNbHONM  MporpaMmbl  cpeaHero  oOmiero  oOpa3oBanHus",
CHHXPOHHM3HPOBAHHOM paboyeii  mporpaMMbl 6a30BOr0 M yriyoiaeHHOro u3ydenus npeamera GU3UKA (10-
11 kunacc), aBrop IlerpykoBuu I'I., cT. mpenomaBarens KMuEHO TAY AIIO CO UPO Crpounosa B.®.,
metoauct I'BY IO «KpacHospckuii PL]»

CuHXpoHU3MpOBaHHAs pabouas mporpamma 0a30Boro u yriyonéHHoro nzyyenus npeamera «®duzuka» B 10-
11 kmacce pa3zpaborana Ha ocHOBe Paboumx mporpamm cpemHero odmiero odpa3oBanwus 1o ¢usuke (6a30BbIiA
YpOBEHb, YIIYOJNEHHBIN YPOBEHB), OHOOpPEHHBIX pelieHneM (eaeparbHOro  y4eOHO-METOIUIECKOTO
o0bearHEeHus 1Mo 00memMy oopaszoBanuto ot 29.02.2022r., mportokon 7/22.

JaHHass mporpaMma peanu3yloT MYIbTHNPO(UIbHBIN yueOHbI mmman. B pasgene «Temarmdeckoe
IUTAaHUPOBaHMUE» Y4eOHOro Kypca cojepkaHue o0y4eHUs CUMHXPOHM3UPOBAHO JUIsl OCBOCHUS O0YYarOIUMUCS
npeaMera Kak Ha 6a30BOM, Tak M yIIIyOJIEHHOM YPOBHE.

JlanHasi mporpaMma oIpeAenseT o0s3aTeIbHOe NPEIMETHOE COAEP)KAaHHWE, YCTAHABIMBAET pacHpeAeieHUe
y4eOHBIX YacOB 10 TEMAaTHYECKUM pa3jesiaM Kypca U IOCIIeI0BaTeIbHOCTh U3YUSHUS TEM U Pa3ZiesoB yueOHOro
npeaMeTa ¢ y4éTOM MEXIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKM y4eOHOTO Mpolecca, BO3PACTHBIX
ocobeHHOcTel oOyuaromuxcs. [IporpamMmma maér mpencTaBieHHE O HENAX, CoOepicanuu, odujeli CTpaTeruu
00y4eHus, BOCIIUTAHUS U Pa3BUTHS 00yUaroIIMXcs cpeicTBaMK yueOHoro npenmMeTra «Pu3nka» Ha yriTyOJaéHHOM
ypOBHE U 0a30BOM ypOBHE.

H3yuenue xypca ¢usuxu yenyOnénno2o YpoeHsA NO360MAEM  peanu308amsv  3a0auu  NpohecCUOHANbHOU
opueHmayuy, HAnpAaeieHo HA CO30aHue YCI08UU Ol NPOAGIEHUS CEOUX UHMEIEKNMYANbHbIX U MEOPYECKUX
CnocoOHOCmeEll KAHCObIM Y4AWUMCS, KOmopble HeoOXo0umbsl 0Jisi NPOOOINCEHUS 00PA306aAHUS 8 8bICULUX VHEeOHbIX
3a8€0eHUsAX N0 PAZTUYHBIM QUIUKO-MEXHUUECKUM U UHIHCEHEPHBIM CREYUATbHOCTIAM.

B mporpammMe ompenenstoTcsl IIaHUPYeMbIe Pe3yJbTaThl OCBOSHHS Kypca (H3MKH Ha YpOBHE CPEIHETO
oO1mero oOpa3oBaHUs: JUYHOCTHBIE, METANPEIMETHbIC, TIPEAMETHBIC (Ha YrIIyOJE€HHOM U 0a30BOM YpPOBHE).
Hayuno-meTtomonornueckoii OCHOBOM it pa3paOOTKM TpeOOBaHUM K JIMYHOCTHBIM, METaNPEAMETHBIM
Y TIPEIMETHBIM pe3ylbTaraM OOYyYaloUIMXCs, OCBOMBIIMX IPOTPaMMy CpPEIHEro oO0Imero oOpa3oBaHUs Ha
yI1yOJ€HHOM YPOBHE, SIBJISIETCS CHCTEMHO-/1€ATEIbHOCTHBIHN MOIXOI.

IIporpamma BKJIIOYAET:

naaHupyemvle pesyibmamsl OCBOGHHA Kypca (U3MKKM Ha YIIIyOn€HHOM M 0a30BOM ypOBHE, B TOM YHCIE
npeomemubie pe3yibmamol 10 ToaM 00yUYeHHUS;

cooepoicanue yuebHoeo npeomema « Duzuka» no cooam oOyuenus;

memamuieckoe NIAHUPOBAHUe C YKa3aHWEM KOJIWYEeCTBa YacOB HA M3YYCHHE KAKIOH TEMBI W NPUMEPHOl
Xapakxmepucmukou y4eoHou 0essmeibHOCIU YYaujuxcs, PeaTn3yeMoi IPH H3YUEeHUH dTHX TEM.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

O®u3nka Kak Hayka o HauOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B KayecTBe Y4eOHOro IpenmMera
B IIIKOJIC, BHOCHUT CYIIECTBCHHBIH BKJIAJl B CUCTEMY 3HaHHU 00 okpykawmem wupe. IkompHBIA Kypc
(UBUKH — CHUCTEMOOOPA3YIOMUMA ISl €CTECTBEHHO-HAYYHBIX yYUE€OHBIX MPEAMETOB, MOCKOIBKY (hHU3UUYECKHE
3aKOHBI JIE)KAT B OCHOBE TMPOIIECCOB U SBJICHUM, M3Y9aeMbIX XUMHUEH, Ouosorueut, gpuzndeckon reorpadueit



U acTpoHOMHEH. lcnomnp3oBaHMe W aKTHBHOE NPUMEHEHHE (QHU3MYECKHX 3HAHUHM ONPENeNHIo XapakTep
u OypHOE pa3BHUTHE pPA3HOOOPA3HBIX TEXHOJIOTMH B Cdepe SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA,
MOJTYYCHHS HOBBIX MAaTepHalioB C 3aJaHHBIMH CBOMCTBaMH H Jp. M3yueHune (M3MKM BHOCHT OCHOBHOW BKJIAJ
B ()OPMHPOBAHNE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa ydamuxcs, B GOpMHpOBaHHE YMEHHMH NPHUMEHSTH
HayYHBI METOJI TIO3HAHUS MIPU BBITOJHEHUH UMH YIE€OHBIX UCCIICJOBAHUI.

B ocHOBy kypca (u3MKM CpeaHEH IIKOJBI TMOJIOXKEH pAd MICH, KOTOpble MOXHO paccMaTpuBaTh Kak
MPUHIUIIBI €TO TOCTPOCHHUSL.

Hoea uenocmunocmu. B cOOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COIECPKUT
Marepuai U3 BCeX pas3zesoB (PU3MKHU, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBHU C HEH Marepuan Kypca (Gu3uku oObeAMHEH BOKPYr (PU3NUECKUX
Teopuil. Bemymmm B Kypce sBisercst (OpMHUPOBAHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MarepuH,
BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusamysi mpeanojaraeT HMCHONb30BAHUE T'YMAaHHUTAPHOTO ITOTEHIMAJa
¢u3nveckoii HAyKH, OCMBICIIGHHE CBS3M  pa3BUTUS  (PHU3MKH  C pa3BUTHEM OOMIIECTBA,  a TaKXkKe
C MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUIECKUMU TIPOOIeMaMH.

Hoea npuknaououi nanpaenennocmu. Kypc pusuku yrmyOnéHHOTO ypoOBHS NPEIONaraeT 3HAKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECCKHUX MPHJIOKECHUN M3YUYEeHHBIX TEOpHH | 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCs Ha ypOBHE OOIIMX MPEICTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA U TEXHOJIOTHH.

Hoea »3Ixonozuzayuu peanusyercss IOCPEACTBOM BBEICHUS DJIEMEHTOB COJACP)KAaHMs, MOCBAMIEHHBIX
9KOJIOTHYECKHM TPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTUH, a TaKXkKe
o0cCy K 1eHHsI TPoOJIeM pallMOHAIBFHOTO MTPUPOIOIOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue copep:kaHusl MPOTPaMMBbI TIOCTPOEHO HA MPHUHIHUIAX CHCTEMHO-AEATEIILHOCTHOTO monxxona. Jlms
¢bu3nKK peanu3aiysl 3TUX MPUHIUIIOB 0a3UpyeTCs Ha WCIOJIB30BAHUU CAMOCTOSTEIIEHOTO SKCIEPUMEHTa Kak
HOCTOSIHHO JeHicTByromero ¢axkropa ydeOHoro mpouecca. /ua yenybniéHHo2o YpoeHs — 5mo  cucmema
CamMoCMOSIMeNbHO20 YYEHUUEeCKO20 IKCNEPUMEHMA, BKI0UaAIouje20 (GpoHmanvhvle yuenuiecKkue onvlmvl npu
U3VueHUU HOB020 Mamepuana, 1abopamopnvle pabomsl u pabomsl npakmuxyma. Ilpu smom nood pabomamu
NPAKMUKYMA  NOHUMAEMCs CAMOCMOAMeENbHoe UCCIe008aHue, KOmopoe NpoBoOUmMcs NO  PYKOBOOCMBY
C8EPHYMO20, 0000WEHHO020 8U0A Oe3 Noua2080L UHCIMPYKYULU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX pabOT W MpakTHKyMa Ipe/cTaBleHa
eluHBIM NepeuHeM. ObecneynBaeTcsi OBNIaJeHUE 00YYAONMMHCI YMEHUSIMHU IPOBOAMUTH MPSIMbIE U KOCBEHHBIE
WU3MEPEHUs, WCCIENOBAHUSA 3aBUCHMOCTEH (U3NYECKHX BEIMYUH U MOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

Bornpiioe BHUMaHUE YIENSAETCS PEUICHHUI0 PacdETHBIX M Ka4eCTBEHHBIX 3a1ad. Ilpu 3ToM 1uist pacu€THBIX
3a7ad TPUOPHUTETOM SIBISIOTCS 3a7a4d C SBHO 3aJaHHON U HesigHO 3a0annoll  (U3UUECKOH MOAENbIO,
MO3BOJISIIOIIME MPUMEHSATh H3y4YEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena Kypca, Tak
Y UHTETpUpys NMPUMEHEHHe 3HAHUW W3 Pa3HBIX pa3fesioB. J[Is KayeCTBEHHBIX 3aJad MPUOPUTETOM SIBIISOTCS
3aJjaHus Ha OOBSICHEHME / TpelCcKa3aHhe IMPOTeKaHHs (U3NYECKHX SBIEHUH U MPOLECCOB B OKpYXaromei
KHU3HH, TpeOyroIue BIOOpa (PU3NYECKOM MOJENN TSl CUTYAIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu c tpeboBanusimu ®I'OC COO k marepuanbHO-TEXHHMUYECKOMY OO€CIeYeHHI0 yueOHOTro
nporiecca Kypc GU3uKH yriayOI€HHOTO B 0a30BOTO YPOBHS B U3YYAETCS B YCJIOBHSX NMPEIMETHOI0 KaOUHeTA.
JleMoHCTpalMOHHOE ~ o0OopynoBaHue  (OpPMHpYETCsl B COOTBETCTBHUHM  C MIPUHLUMUIIOM  MHUHHMMAJIbHOMN
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY MEPEUYMCICHHBIX B IIPOrpaMMe KIIFOUEBBIX JEMOHCTpAIMH JUIs
UCCIICIOBAHUSA HW3y4aeMbIX SBJICHUH M MPOIECCOB, SMIUPUYECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKHX TPUMEHEHUH.

JlaGoparopHoe 000pyIOBaHUE ATl YICHHUYECKHX MPAKTHUECKUX paboT (hopMHpyeTcsl B BHJIE TEMAaTHUECKUX
KOMIUIEKTOB U 00€CIeYMBaeTCs B pacyéTe OJHOI0 KOMIUIEKTA Ha JIBYX 00yYaroIuXcs.



HEJIX U3YYEHUA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH OEIsAMU U3YYCHUA (1)I/I3I/IKI/I B 06H.[CM 06pa30BaHI/II/I SABJIAOTCA:

(dbopMupoBaHUE UHTEPECa U CTPEMJICHUS 00yJaIOMUXCsl K HAyYHOMY M3YYCHHIO TTPUPOJIBI, PA3BUTHE HX
MHTEJUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAyYHOM METOAC IMO3HAHUS | (OPMHPOBAHHUE UCCIICIOBATEIHCKOTO
OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSM;

(dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTara H3Y4YCHHs OCHOB CTPOCHUS Marepuu
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHue yMeHHI OOBSICHATH SBIEHHUS C UCIOJIb30BaHMEM (U3MUECKUX 3HAHUM U Hay4HBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHue mpeAcTaBIeHUI 0 posid GUMKH IJI1 Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HAyK, TEXHUKU
U TEXHOJIOTHI;

passumue NpeocmagieHuli 0 603MONCHBIX cghepax Oyoyueli npogeccuoHanvbHol OesmenbHOCmU,
CBA3AHHBIX C PUBUKOL, NOO2OMOBKA K OANbHetueMy 00YUeHUI0 8 9MomM HanpasieHuu.

JlocTrxkeHne 3TUX 1enell 00ecrneurnBaeTcsl peleHueM CIIeIyIOMUX 3a1a4d B IPOIecce U3yueHus: Kypca
(bU3MKN HAa YPOBHE CpeHET0 001Iero 0opa3oBaHus:

MpHOOpeTeHHuEe CHUCTeMbl 3HaHUKW 00 00muX QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIOYAsl MEXaHUKY, MOJEKYIAPHYIO (U3HKY, AIEKTPOJMHAMUKY, KBAHTOBYIO (H3UKY U AIIEMEHTHI
acTpopu3uKy;

dbopMupoBaHHE YMEHHI NMPUMEHATHh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHHUS (U3UYECKUX SBICHUI
B MIPUPOJIE U JIJISl IPUHATHUS IPAKTUYECKUX PEIICHUH B OBCEAHEBHON KHU3HU;

OCBOEHHE CIOCOOOB pEIICHHsI PAa3JIMYHBIX 3a/1ad C SBHO 3aJaHHON (u3mueckoil Mopenblo, 3aad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3/1aHre (PU3UYECKON MOJENH, aJeKBaTHON YCIOBHUSM 3a/1a4H,
B TOM YHCIIE 3a7a4 MH)KEHEPHOTO XapaKTepa,

MOHMUMaHUEe (PU3UYECKUX OCHOB W MPHUHIIUIIOB JACHCTBHS TEXHUYECCKHX YCTPONCTB M TEXHOJOTUYCCKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHAE METOJAMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS W MPOBEICHUS (PU3UICCKUX IKCIICPUMEHTOB,
aHaM3a ¥ WHTepIpeTalii HHPOPMAIIH, OTIPEIEICHUS TIOCTOBEPHOCTH TIOIYUYEHHOTO Pe3yNbTara;
CO3JJaHHME YCIIOBHH ISl Pa3BUTHS YMEHHH NPOEKTHO-MCCIIE0BATEIBCKON, TBOPUYECKON JEeSITEThHOCTH;
passumue unmepeca K cpepam npogheccuoHanbHOU 0esimelbHOCMU, C8A3AHHOU C PUUKOU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootrBerctBun ¢ ®I'OC COO yrinyOnéHHbIN ypoBEeHb U3ydeHUs yueOHoro npeamera «Pusnka» Ha ypoBHE
cpenHero o61ero oopazoBaHus BbIOUpaeTcss 00yJaroIUMUCS, IUTAHUPYIOIUMH POIOKEHHE 00pa30BaHus 1O
CMEeUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

VY4eOHBIM IIaHOM HPEAyCMOTpPEHO u3ydeHue Gpu3nku B 00béMe 340 1 3a 1Ba roa oOyyeHHs: 5 4 B HEJIENIO

B 10 m 11 xiraccax, Ha 0a3oBOM ypoBHe B 00BEMe 1364 3aBa roma oOydeHus mo 249 B Hemenmo B 10

u 11 xnaccax. B remarnueckom rranuposanuu it 10 u 11 kiiaccoB mpezmnonaraiores pe3epB BpeMeHH, KOTOPbIT

YUUTENb MOXKET MCIIONIb30BATh 110 CBOEMY YCMOTPEHHIO, U TIOBTOPUTEIBHO-000011at0IINe YPOKH.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O IIPEIMETA «®PU3UKA»
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «®dusnka» Ha ypoOBHE CpelHero oobmiero oOpasoBaHus (YIIyONEHHBIA H
0a30BbIli ypOBEHb) 00ECHEUMBACT JOCTHIKEHUE CIEAYIOIINX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
00pa3oBaTebHbIX Pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATbBI

Ipaxcoanckoe gocnumanue:
L C(bOpMI/IpOBaHHOCTI) rpa;xz[aHCKoﬁ 1000X75000707%1 06yqa}omeroc>1 KaK aKTHUBHOI'O H OTBECTCTBCHHOIO
YJICHAa pOCCHfICKOFO O6H.[€CTB8.;

¢ [IPUHATHUC TPAAUIIUMOHHBIX O6HI€‘-IGJIOBG‘-I€CKI/IX TYMAHUCTHUYCCKUX U ACMOKPATHUYCCKUX HGHHOCTCﬁ;

® TOTOBHOCTHL BE€CTH COBMCCTHYIO ACATCIBHOCTL B MHTCPCCAX TI'PaXKIAHCKOI'O O6HI€CTBa, Y4aCTBOBATh
B CaMOYIIPABJICHUHU B IIKOJIC U JETCKO-IOHOMICCKUX OpraHu3alusiax;

¢ YMCHUC BSaHMOHeﬁCTBOBaTL C CONHUAJIBHBIMH HWHCTUTYTAMU B COOTBCTCTBUU C UX (bYHKI_II/IHMI/I
1 Ha3HAYCHHUEM,

® TOTOBHOCTbH K FYMaHI/ITapHOﬁ n BOJ'IOHTépCKOfI JACATCIIBHOCTH.

Hamguomu!teckoe seocnumanue.
¢ c(hopMHUPOBAHHOCTH POCCUICKON I'PaXTAHCKON UISHTHUYHOCTH, AaTPUOTH3MA;

¢ [CHHOCTHOC OTHOIICHHEC K IrOCYAapCTBCHHBIM CUMBOJIAM; JOCTHXXCHUAM Poccnu B (1)I/ISI/IKC U TEXHUKE.

Jyxoeno-upascmeennoe gocnumanue:

¢ chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHNS,

® CIIOCOOHOCTH OLCHUBATL CUTYAllUIO U MPUHHUMATb OCO3HAHHLIC PCHICHUA, OPUCHTUPYIACh HA MOPAJIbHO-
HPAaBCTBCHHLIC HOPMbBI U HECHHOCTHU, B TOM YUCJIC B ACATCIbHOCTU y‘IéHOl"O;

® OCO3HaHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIEro.

Acmemuueckoe socnumanue:

® OCTETUYECKOE OTHOIICHHE K MHPY, BKJIFOYAsl CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (DU3HUECKOM
HayKe.

Tpydogoe socnumanue:
® MHTCPCC K PA3JIMYHBIM C(bepaM HpO(b@CCPIOHELHBHOI’I JACATCIIBHOCTHU, B TOM YHUCJIC CBA3aHHBIM C (bHSPIKOﬁ

Y TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccuu U pearn30BbIBATh
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHHIO B 00MaCTH (U3UKH HA TPOTSHKEHUH
BCEH KHU3HHU.

IKonozuueckoe socnumanue:
¢ Cc(hOpPMHPOBAHHOCTh SKOJOTHYECKON KYIBTYPBI, OCO3HAHHE IIOOAILHOTO XapakTepa 3KOJIOTHYECKHX
npo0em;

® [UIAHUPOBAHWE U OCYIIECTBICHUE JIEUCTBHI B OKpY)KAalOUIEH Cpele Ha OCHOBE 3HAHMUS IIeliel



YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA,;
pacimipCHUC OIIbITa ACATCIbHOCTU DKOIOTUYECKOMN HaIpaBJICHHOCTHU HAa OCHOBC UMCIOIINUXCA 3HAHUH 110
busuke.

Ilennocmu Hayunozo no3Hanus:

Cc(OPMUPOBAaHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHSI
¢bu3nveckoii HayKH;

OCO3HAHUE LIEHHOCTM HAY4YHOW JEATCIBbHOCTH, TOTOBHOCTh B Ipollecce H3ydeHHs (U3UKU
OCYLIECTBIIATH MPOSKTHYIO U UCCIICI0BATEILCKYIO ICATSIbHOCTh UHIUBHYaIbHO U B IPYIIIIC.

B mpouecce MOOCTHIKCHHA JIMYHOCTHBIX PE3YyIbTaTOB OCBOCHUA IIPOrpaMMbl CpPCIHETO O6H.[CFO

oOpazoBaHust 10  (u3uke Yy OOy4arOImIMXCS  COBEPILIEHCTBYETCS  IMOYUOHANbHLIL — UHMENLLeKm,

Mpenoaaralmui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO0 CIOCOOHOCTh IMOHUMATh CBOE SMOILMOHAIBHOE COCTOSIHHE, BUIETh
HaIPaBIICHUS Pa3BUTHS COOCTBEHHOI 3MOITMOHATBHOU c(hephl, OBITh YBEPCHHBIM B ceO¢;

camopezyrupoeanus, BKIIIOYAOMICTO0 CAMOKOHTPOJIb, YMCEHUC HIPHUHUMATh OTBETCTBCHHOCTH 3a CBOE
IIOBCACHHC, CIIOCOOHOCTh AJIaIlITUPOBATLCA K OMOLOUMOHAJIBHBIM H3MCHCHUAM U IIPOABJIATDH FI/I6KOCTL,
OBITE OTKPBITHIM HOBOMY;,

6Hymp€HH€12 momueayuu, BKJIIOYAIOIICH CTPEMIJICHHUC K JOCTHIKCHHUIO IMCJIIM U YCIICXY, OIITHUMU3M,
HWHHUIUATUBHOCTh, YMCHHC I[CI‘/'ICTBOBaTB, HCXo4sd U3 CBOUX BOSMO)KHOCTeﬁ;
avnamuu, BKJIIOUAIOIIEH CIIOCOOHOCTh ITOHUMATh SMOIMOHAJIBHOC COCTOAHUC APYI'UX, YYUTHIBATH €TO

IIpH OCYHIECCTBJIICHUU 06IJ_ICHI/I$[, CIIOCOOHOCTH K COYYBCTBUIO U CONCPCIKUBAHULIO,

COYUATIbHBIX HABbLIKO6, BKIIIOYAIOIIHUX CIIOCOOHOCTH BBICTpANUBAaTb OTHOWLICHUA C APYTIr'MMHU JIFOAbMU,
3&60TI/ITBC$I, MMPOABIIAITE UHTCPEC U PA3PCIIATH KOHq)J'II/IKTBI.

METAIIPEIMETHBIE PE3YJIBTATBI

YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUA

Ba3oBbIe Jjornuyeckue JeficTBUA:

CaMOCTOSITENIbHO (DOPMYIIMPOBATh M aKTyalIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENENATh UEH IeATeIbHOCTH, 33]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBIABIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBope‘-II/ISI B paCCManI/IBaeMLIX SABJICHUAX,

pa3pabarplBaTh TIUIAH pEHIEHUsS TNPoOJieMbl ¢ YYETOM aHaIW3a WMEIOIIMXCS MaTepuabHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTH KOppeKTI/IBBI B I€ATCIBbHOCTDh, OIICHUBATH COOTBETCTBUEC pe?)YJ'II)TaTOB OejsaM, OICHHUBATh pI/ICKI/I
MOCJEACTBUI IEATEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIbHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBHS,

paSBI/IBaTB eraTI/IBHOG MBIIIJICHHUC HpI/I pemeHI/m KN3HCHHBIX HpOGHGM.



Ba3zoBLle uccienoBarenLcKue elicTBHA:

® BJIAJCTh HAYYHOW TEPMHHOJIOTUEH, KITIOUEBBIMU TIOHATHSIMHA U METOIAaMH (PU3UYECKOM HAYKH;

® BIAJACTh HAaBBIKAMH Yy4eOHO-MCCIICIOBATEIbCKOW M MPOEKTHON JesTeIbHOCTH B O0JNIACTH (DU3UKY;
CIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METONOB peIICHUs 3a7a4 (pU3HUecKoro
COZICpKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHHS,

® BJIAJCTh BUAAMU JESITEIHHOCTH IO MOITYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPeoOpa30BaHHIO
Y TIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMsX, B TOM YHCJE MPU CO3JAHUH YYEOHBIX MPOECKTOB
B oOsactu (hU3UKH;

® BBIIBISATH TNPUYUHHO-CICICTBCHHbIC CBS3M M aKTyalM3HpPOBATh 3ajady, BBLABHIaTb THUIIOTE3y €&
pelIeHHs], HAaXOAWTb apryMEHTHl JJIs JIO0Ka3aTelbCTBa CBOMX YTBEPXKIACHUH, 3a/7aBaTh IapaMeTphl
U KPUTEPUU PEUICHUS;

® AHANM3MPOBATh TIOJYYEHHBIC B XOJE PEIICHHs 3a7ayd pPe3yibTaTbl, KPUTUYECKH OLIEHUBATh HX
JOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHUE B HOBBIX YCIIOBHSIX;

® CTaBHUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJIaul B 0OpPA30BATEILHON JCATEIBHOCTH, B TOM YHCJIC MPH
M3yYeHUH (DU3HKH;

® J1aBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MIPHOOPETEHHBIH OIIBIT;,

® YMETh IEPCHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00JIACTH KU3HEACATEIILHOCTH;

® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

® BBIIBUTaTh HOBBIC HWJEH, IMpeIUIaraTh OPUTHHAIBHBIC IOIXOABl U PEIICHUS; CTaBUTh MPOOJIEMbI
Y 33/1a4H, TOITYCKAIOINE aJIbTEPHATHBHBIC PEILICHHS.

Padora ¢ unopmanmeii:

e BIAJETh HaBBIKAMU MOJy4YeHHUs UH(POpMaIUK (PU3HUECKOTO COEeP KaHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISTh TMOKCK, aHajiW3, CUCTEMATHU3AlMI0 W WHTEPIpEeTaluio HHPOpMalUu
Pa3IMYHBIX BUJOB U (POPM MPEICTABICHHUS,

® OIICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

® JICITIOJIB30BAaTh CpeacTBa I/IH(l)OpMaIII/IOHHBIX W KOMMYHUKAIIUOHHBIX TEXHOJIOTHHU B PCIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX " OPraHu3alMOHHBIX 3a1a4 C CO6JHO)ICHI/IGM Tpe6OBaHI/H71
OPrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHUEHBI, pecypcocOepeskeHus, MPaBOBbIX U ATUUECKUX HOPM,
HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

e co37aBaTh TEKCThl (PU3MYECKOTO COJIEP)KaHHS B Pa3IMUHBIX Qopmarax ¢ ydy€ToM Ha3HAYCHUS
nH(OPMAIUU U 1IETIEBOM ayTUTOPUH, BBIOMpAst ONTUMAaIbHYIO0 (POpPMY IIPECTABICHUS U BU3YAIU3AIIHH.

YHI/IBepcaJIBHbIe KOMMYHUMKATUBHbIC JeHCTBUA

Oo01menue:
® OCYIIECTBIIATH OOIIEHUE HAa YpOoKaxX (PU3UKH U BO BHEYPOUHOU JICATSIIHBHOCTH;
® pacrmo3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTyalluid U CMSATYATh KOH(IIUKTHI;
e pa3BEéPHYTO M JIOTHYHO M3JIararh CBOIO TOYKY 3PEHUS C HCIIOIH30BAHUEM S3BIKOBBIX CPEJICTB.

CoBMmecTHAasl 1eATEIbHOCTD:
® [IOHUMATh U UCMOJIb30BATh MPEUMYILIECTBA KOMAaHIHONW U UHAUBHUIYaJIbHOU pabOThI;
e BbIOMpaTh TEMAaTWKy W METOJbl COBMECTHBIX ACUCTBUI € y4ETOM OOIIMX WHTEPECOB U BO3MOKHOCTEH
Ka)XJIOTO 4JieHa KOJUIEKTUBA,
® [PUHUMATH LIEIM COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHUPOBATH ACHCTBUA MO €&



JOCTH)KEHUIO: COCTaBJIATh IUIAH JI€HCTBMH, pacnpeneisTb polud C y4ETOM MHEHMH Y4YaCTHUKOB,
00CyX1aTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KauecTBO CBOETO BKJIa/1a U KaXXJI0TO YYaCTHHKA
KOMaH/Ibl B OOLIMI pe3y/bTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OIICHUBATh MJIEU C MO3MIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEJCHHME B PA3JIMYHBIX CHUTYaLUsAX, MPOSBIAThH
TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

YHuBepcajibHble peryJsiTUBHbIE JeiiCTBUS

Camoopranuszaums:

CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATEIbHYIO JAEATEIBHOCTh B 00JMAaCTH (DPU3MKH M aCTPOHOMHH,
BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYNIHPOBaTh COOCTBEHHBIE 33Ja4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELICHHs PACUETHBIX M KAYECTBEHHBIX 3a1a4, IIAH BBINOIHEHUS
MIPaKTUYECKOM  paboThl € yuéTOM  HMEIOLIUXCA  PECYPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
U IIPEIIOYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYALUIM;

paclMpATh paMKU Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX NPEIIOUTEHHI;

JieNiaTh 0CO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €ro, Oparh Ha ce0sl OTBETCTBEHHOCTD 3a PELLICHHE;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHHIO W MPOSIBICHUIO IIHUPOKOH SpyAHLIUMU B 00MacTé (DU3UKHU, MTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KYJABTYPHBIN YPOBEHbD.

CaMOKOHTPOJIB:

JIaBaTh OLICHKY HOBBIM CUTYyallHsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE
PEe3yJIBTaTOB LIEISIM;

BJIQ/IETh HAaBBIKAMU [IO3HABATE€JIbHOM pediaekcuu Kak OCO3HaHHWS COBEpIIAEMbIX JIEHCTBUMN
1 MBICTUTENBHBIX MPOLECCOB, UX PE3YIbTAaTOB W OCHOBAHUM; HCIIOJIb30BaTh MPUEMBI peIeKCUU IS
OLIEHKH CUTYalllH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB JEATEIbHOCTH.

IIpunsTHe cedst M APyrux:

NpUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTAaTKH U JJOCTOUHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIIU3E PE3YJIbTAaTOB IEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIMIMOKH.



HNPEIMETHBIE PE3YJIBTATBI

10 kaace

B mporecce uzydenus kypca gusuku yriyonéanoro u 6asoBoro ypoBHs B 10 kimacce yueHUK
HAay4YuTCA:

[ToHumaTth (IEMOHCTPUPOBATH) POJIb (PU3UKU B SIKOHOMUYECKOH, TEXHOJIOTHUECKON, IKOIOTHYE-
CKOH, COITMAIbHON U ATHUYECKOH cdepax NesTEIbHOCTH YeIOBEKa; POJb U MECTO (PU3UKHU B CO-
BPEMEHHOW HAy4YHOU KapTUHE MUPA; 3HAYEHUEe ONUCAMENbHOU, cucmemamusupyiouel, oovsic-
HUMENbHOU U NPOSHOCMUYECKOU (QYHKYULl uzuyeckol meopuu — MeXaHUKU, MONeKYIAPHOU
dusuKu u mepmMoOUHAMUKU, POIb huzutecKol meopuu 8 hopMupo8anuu npeocmasieHuil o Qu-
3UuecKol Kapmune mMupa,

pasnuyath (yUYUTHIBaTh) YCIOBUS IPUMEHUMOCTU Mojeel (PU3HUECKUX TeJl U MPOLECCOB (sBIe-
HMI): MHEepLHAJIbHAs CUCTeMa OTCYETa, aOCONIIOTHO TBEPJOE TENO, MaTepHabHAs TOYKA, PaBHO-
YCKOPEHHOE€ JBMXKEHHE, CBOOOJIHOE TajieHue, abCONOTHO yrpyras nedopmaius, aOCOIIOTHO
yIpyroe 1 abCOIIOTHO HEYNpPYroe CTOJKHOBEHMS, MOJENH ra3a, *KUJIKOCTH U TBEPAOro (Kpu-
CTAJUIMYECKOI'0) TeJa, UIeAIbHBIN Ia3, TOUSUHBIN 3apsi]l, OAHOPOAHOE MIEKTPUUECKOE TI0JIE;

pas3jimvuaTb yCII0OBUA (I’paHI/II_IBI, O6J'IaCTI/I) MNPUMCHHUMOCTH (I)I/I3I/I‘-ICCKI/IX 3aKOHOB, IIOHNMAaTb BCGO6H_[I/II71
XapakTep (I)YHI[aMCHTaJ'IBHLIX 3aKOHOB U OIPaHUYCHHOCTH UCITOJIb30BAHUA YaCTHBIX 3aKOHOB,

aHAIM3UPOBATh U OOBSACHATH MEXAaHUYECKHE MPOLIECCH U SIBICHUS, UCTIOIB3Ys] OCHOBHBIE MOJO-
JKEHUS 1 3aKOHBI MEXaHUKHU (OTHOCUTEIFHOCTh MEXaHUYECKOTO JBIKEHUS, POPMYIIbI KHHEMATH-
KU paBHO-YCKOPEHHOTO JIBWKEHUSI, npeoopazosanus I anunes 0na ckopocmu u nepemeujenus, 3a-
koHbl HbtoTOHA, npunyun omunocumenvrnocmu I 'anunesi, 3aKOH BCEMUPHOTO TITOTEHUS, 3aKOHBI
COXpaHEHMs UMITYJIbCa M MEXaHUYECKON SHEPTUH, C6513b pabOombl CUNbL C USMEHEHUEM MexaHuye-
CKOUL SHepauu, Yclo8us pagHosecus meépoo2o meia);, Ipu 3TOM HCIIOIb30BaTh MaTeEMaTHYECKOE
BBIp)KEHUE 3aKOHOB, YKA3bl8AMb YCI08US NPUMEHUMOCIU DUULECKUX 3AKOHO8. Npeobpasosa-
nuti I'anunes, emopoco u mpemve2o 3akono8 Hviomona, 3aKoH08 cOXpaHeHus UMnY1bca u mexa-
HUYeCKoll dHepeUull, 3aKOHA BCEMUPHO20 MALOMEHUSL,

aHAIIM3UPOBATh U OOBSACHATH TEIJIOBBIE TIPOIECCHI U SIBJICHUS, UCIIOJIb3Yys OCHOBHBIC MOOXKEHHS
MKT u 3aKOHBI MOJIEKYISIPHOU (DU3HKHU U TEPMOIMHAMUKH (CBSI3b IABICHUS HICATHHOTO ra3a co
CpeaHel KMHETUYECKON PHEPruer TEIJIOBOrO JIBMKEHUS M KOHIEHTPAIMENH €ro MOJIEKYII, CBS3b
TeMIepaTypbl BEIIECTBA CO CPEIHEH KUHETUYECKOM SHEPrHel TEIUIOBOTO JBMKEHUS €r0 YacTHIL,
CBSI3b JABJICHUS WJEAJBHOIO Ta3a ¢ KOHILIEHTPALUEeW MOJEKYJI M €ro TeMIIEpaTypoi, ypaBHEHUE
MenneneeBa— KnanelipoHna, nepBblidi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHSI DHEPIrUH B
TEIJIOBBIX MpoIleccax); MNPy 3TOM HCIOJIb30BATh MAaTEMaTUUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bl-
6amb ycio6usi npumeHumocmuypastenus Menoeneesa—Knanetipona,



aHAJIM3UPOBATh U OOBACHATH (OMUCHIBATH) ANEKTPUUYECKUE SIBICHUS, UCTIOIb3Ysl OCHOBHBIE TOJIO-
JKEHUS ¥ 3aKOHBI DJIEKTPOIUHAMUKY (3aKOH COXPaHEHUS IEKTPUIECKOTo 3apsa, 3akoH KyoHa,
HOMEHYUATLHOCMb INEKMPOCMAMULECKO20 NOJIA, NPUHYUN CYNEPROZUYUY INeKMPUYECKUX noJel,
ApU SMOM YKA3bl8as YCA08UsA NpuMeHumocmu 3axona Kynona,; a Takke NpakTUYECKH BaXKHBIE CO-
OTHONICHHS: 3aKOHBI OMa JUIs ydacTKa IemH M JJIS 3aMKHYTOUM 3JIEKTPUYECKOW I1eMH, 3aKOH
Ixoyns—IJlenna, npasuna Kupxeoga, 3axkonst @apades 015 31eKkmpoausa);

onucwvleams uzuueckue Npoyeccovl U A6NEeHUs, UCNONb3YSA BeIUUUHbL nepemeujerue, CKOpoCmb,
VCKOpeHue, UMNYabC mena u Cucmemvl mei, Culd, MOMEHM CUlvl, 0aeieHue, NOMeHYuaibHas
9Hepausl, KUHeMUYECKas SHepeus, MeXanudeckas sHepausi, paboma Culvl, YeHmpocmpemumeib-
HOe YCKOpeHue, CUld msaxicecmu, Cuia ynpy2ocmu, Cuild mpeHus, MOWHOCMb, IHep2us 83aumo-
Oeticmsus mena ¢ 3emnéi 8onu3U eé n08epxXHOCMU, IHePIUsl YNPY20U 0ehopmayuu nPYI*CUHbL, KO-
JIUYECmE0 menjiomel, AOCONIOMHASL meMnepamypa mena, paboma 8 mepmooOuHamuKe, HYmpeH-
HASL 9Hepeusi UOealbHo20 OOHOAMOMHO20 2d3d, padboma uoedarbHo20 2a3d, OMHOCUMENbHAS
enasxcnocms 6030yxa, KII/J[ uoeanvnozo mennogozo osucamens, snekmpuieckoe nosne, Hanps-
HCEHHOCMb INEKMPUUECKO20 N0, HANPANCEHHOCMb N0 MOYEYHO20 3apA0a Ul 3APAHCEHHO2O
wapa 6 eakyyme u 8 OudieKmpuke, NOMeHyual d1eKmpocmamuiecKko2o nois, pasHocms HOMmeH-
Yuanos, 31eKmpooBUICYWAs CUNA, CULA MOKA, HANPS*CEHUEe, MOUHOCIb MOKA, dNeKMPUiecKas
EMKOCMb NIIOCK020 KOHOEHCamopa, COnpomusieHue yuacmka yenu ¢ nociedo8amebHblm U na-
PANLIENbHLIM COeOUHeHUeM Pe3UCMOpPO8, IHEP2US IeKMPULEeCcK020 NOJisk KOHOeHCamopa,

OOBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SIBICHUM: MEXaHUYECKOe JBHKEHHE, TEIIOBOE
JBM>KEHUE YacTHUI] BEIlECTBa, TEIMJIOBOE paBHOBecHe, OpOYHOBCKOE JABIXKeHHE, AU dy3us, ucrnape-
HUE, KUIEHUE U KOHJEHCAllWs, IUIaBJICHWEe W KPUCTAJUIM3allMs, HaIPaBIE€HHOCTh TEIUIONEepeaayy,
AIIEKTPU3ALUS TEIl, IKEUNOMEHYUATIbHOCTb NOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEITUYMHBI OT APYroil ¢ MCIOIb30Ba-
HUEM IPSMBIX U3MEPEHH: TPU TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YNIbTaThl IO-
JYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEIIMYMH 6 6ude 2paguros ¢ y4émom abCcoromHuix no-
epewHocmeti usmepeHull, NeNaTh BBIBOJABI MO pe3yiabTaTaM HCCIEI0BaHMs;, IPOBOJUTE KOCBEH-
HbIE M3MEpEeHus (PU3NUECKUX BEJINYMH; IPU 3TOM BHIOMpPATh ONTHMAIBHBIN METO]] H3MEPEHHH,
OILICHUBATh a0COJIOTHBIE M OTHOCUTEIIHHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHHI;

nPoBOOUMb ONbIMbL NO NPOBEPKE NPEONONCEHHOU 2UNOMEe3bl. NAAHUPOBAMb IKCNEPUMEHM, COOU-
Pamb 9KCNePUMEHMATbHYIO YCMAHOBKY, AHAIUSUPOBAMb NOTYYUEHHbLE Pe3VIbmamyl U 0elamy 8bl-
800 0 cmamyce npeodyoOHCEHHOU SUNOMe3bl;

coOmoaThk mpaBmia 0€30MacHOTO TpyZAa MPH MPOBEICHHH HCCIIEIOBAaHUN B paMKax y4eOHOTO
OKCIIEPUMEHTA, NPaKmuKyma N yaeOHO-MCCIe0BAaTEIbCKON M MPOEKTHON JEATENFHOCTH C HC-
M0JIb30BAHNEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMS;

pemaTh pacu€THbIE 33a4H C SIBHO 3aJJaHHOU U HesA6HO 3a0aHHol GPU3NIECKON MOAEIbIO: HA OCHO-
BaHUM aHAJIN3a yCJIOBUS OOOCHOBBIBAThH BHIOOD (hM3MYECKON MOAETH, OTBevaroeil TpeOoBaHu-
SIM 3a/1a4, IPUMEHSTH (DOPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYNambl PU3ULECKUX MeOPUli
IIPY UCTOJIB30BAHUN MATEMATUYECKHX METOJOB PELICHHUs 3ajad, MPOBOJUTH PacyéThl HA OCHO-
BaHUH UMEIOIIUXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PELLICHHS C



y4€TOM MOJyYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/1a41, mpeodyroujue npUMeHeHUs 3HAHUU U3 PA3HLIX PA30eN08 UWKOIbHO2O0
Kypca u3uku, a makice UHmMezpayuy 3HAHUll U3 Opyeux npeomemos ecmecmeeHHO-HAYUHO20
YUKAa: BEICTPAUBATh JIOTUYECKYIO IIEMOUKY PACCYKICHUM C ONOPOI HAa U3YUYECHHbBIE 3aKOHBI, 3aKO-
HOMEPHOCTHUH (PU3UYECKHE SIBIICHUS;

uUcnoIbL308amsb meopemuyecKue 3HaHus 071 00bACHEeHUs OCHOBHBIX NPUHYUNOE padOmMbl UsMepu-
meb-HbIX NPUOOPOB8, MEXHUYECKUX YCMPOUCME U MEXHOJI02ULEeCKUX NPOYECccos;

MCIOJIB30BATh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B TIOBCEAHEBHOM KHU3HH s obecnieueHus 6e3-
OIIACHOCTH TPHU OOpaIIeHUH C MpHOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, JUIS COXPAaHEHUS
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEEHUS B OKPYKaIOLLEH CPELE;

MPUBOANTH NMPUMEPHI BKJIAJa POCCHICKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

anaiusupoeamsv U OYeHUueanb nocieocmaeust Obimosou u np0u36000m6‘eHHOﬁ oessmenbHOCmU Yesio-
6€eKd, CBA3AHHOIL C ¢u3ult€CKuMu npoyeccamu, ¢ n03m4u12 IKOJI02UYECKOU 66301’ZCZCHOCWZM, nped-
cmaenenull o PAUYUOHATITBHOM npupodonmwogah{uu, a makoice pad3ymMHOM UCNOIb306AHUU oo-
cmudiceruil HAyKu u mexHon02ull 015 OAIbHeuue20 paseumus 4€j106€4eCcKoco 0611466’]’1’166[,’

IPUMEHATH Pa3UUHbIe CIOCOO0BI paboThI ¢ HH(popManuel (U3NIECKOT0 COAECPIKaHUS C HCIIOIIb30-
BaHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH: MPU 3TOM HCHOJIb30BATh COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTHH JUTSI TIOUCKA, TIEPepaOb0TKU U TPEAbABICHNS YIeOHONH U HAYIHO-
HOMYJISIPHOM HH(OpMAIMX, CTPYKTYPUPOBAaHUS ¥ HHTEPIIPETAIMN HH()OPMAITUH, TOTyYeHHOH 13
Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKH aHAJM3UPOBATH MOIYIaeMyt0 HHPOPMAIUIO U OYeHUBAmMb
eé 00cmoepHoCmb KAK HA OCHOB8e UMEIOWUXCA 3HAHUL, MAK U HA OCHO8e AHANU3A UCTOYHUKA
ungopmayuu;

NPOAGIAMb OP2AHU3AYUOHHBIE U NOZHABAMENbHbLE YMEHUS CAMOCMOAMENbHO20 NPUOOpemerus Ho-
6bIX 3HAHULL 6 npoyecce GbINOJIHEHUs NPOEKMHbIX U YUEOHO-UCCIe008aMeNbCKUX —padbom,
paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBaTh paboTy rpyn-
TIbl, PAl{HOHATIBHO paclpeessTh IeATEIbHOCTh B HECTAHIAPTHBIX CUTYAlIUsIX, aIeKBATHO OIICHU-
BaTh BKJIAJl K&KJOTO U3 YYaCTHHUKOB IPYMIBI B PEIIEHUE paccCMaTpUBaeMoil MpoOIeMbl;

NpOABIAMb MOMUBAYUIO K 0y0ywel npoghecCUOHAIbHOU 0essiMelIbHOCMU N0 CNEYUATTbHOCIAM (Du3u-
KO- MexHu4ecKo2o npopuis.



INPEAMETHBIE PE3YJIBTATbI

11 kaace

B mporecce n3yuenus kypca ¢puszuku yroyonéHHoro u 6a3oBoro ypoBHs B 11 kiacce y4eHUK
HAy4IUTCS:

MOHUMATh (IEMOHCTPUPOBATH) POJIb (PU3UKHU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOU, COLUATbHON
U DTUYECKOM cdepax AesITeNbHOCTH YeJI0OBeKa; POib U MECTO (PU3UKU B COBPEMEHHOW HaydHOU
KapTUHE MHUpA; POJIb ACTPOHOMUU B MPAKTHUECKOW IESITENLHOCTH 4YellOBeKa U JajbHeiIeM
HAay4YHO-TEXHUYECKOM  Pa3BUTHM;  3HAYeHUe  ONUCAMENbHOU, cucmemamuzupyloujet,
00bACHUMENBHOU U NPOSHOCMUYECKOU QyHKYUull puzuyeckol meopuu — 21eKMpPOOUHAMUKL,
CNeyuanbHol meopuu OMHOCUMENbHOCMU, KE8AHMOBOU Qu3uku, poib (QU3MUECKOH TEOpHH
B (hopMupoBaHUM TpEACTaBIECHUN O (U3MYECKOW KapTUHE MHPA, MECTO (PU3NYECKON KapTHHBI
MUpa B 001EM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

e paznuyarh (yYWTHIBATh) YCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NIECKUX TEN ¥ MPOIECCOB (SBIICHMIA):
OHOPOIHOE DJIEKTPUYECKOE U OJHOPOIHOE MAarHUTHOE TIOJisi, TapMOHHUYECKHE KOJeOaHws,
MaTreMaTU4eCKUi MasiTHUK, UACATbHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, UICATbHBII
KoJeOaTeNbHbIN KOHTYpP, TOHKAs JIMH3a; MOJIENIeil aToMa, aTOMHOTO s7jpa ¥ KBAHTOBOM MOJIEIIH CBETA;

e paznuyaTh YCIOBUA (TpaHUIlbl, O0JIACTH) MNPUMEHMMOCTH (PU3NYECKUX 3aKOHOB, HNOHUMAMDb
eceobwuli xapakmep @PyHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCNONb308AHUS YACHHBIX
3aKOHO8;

® AHAIM3UPOBATh U OOBSCHATH AIIEKTPOMArHUTHBIC TPOLIECCHl W SIBICHUS, HMCIOJB3Yysl OCHOBHBIC
MOJIOKCHHSI Y 3aKOHBI JJIEKTPOAMHAMUKH U CIICIMATIBHOW TEOPUH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUs 3JIEKTPUUYECKOro 3apsija, cuiia Amriepa, cuia JlopeHna, 3aKkoH 3JIEeKTPOMarHUTHON
uHAyKnuY, npaBuiio Jlenma, csa3p J/]C caMOMHAYKIIMHM B 3J€MEHTE AJIEKTPUUECKOW LIETH CO
CKOPOCTBIO HM3MEHEHMSI CHJIbl TOKA; IMOCTYJaTbl CHEUUATbHOW TEOPUH OTHOCHUTEIBbHOCTHU
OifHITeHA);

® AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIb3YsI TOJIOKEHHSI KBAHTOBOU
¢u3uku (ypaBHeHue OiHmTelHa a1 (orosddexra, mepBbiii u BTopoil mocrtynarsl bopa,
OPUHIUI COOTHOIIEHUs HeomnpenenéHHocTel leil3eHOepra, 3aKOHBl COXpAaHEHMs 3apsOBOTO
Y MacCOBOT'0 YHUCEJI U DHEPTHH B SIIEPHBIX PEAKLIUAX, 3aKOH PAIMOAKTUBHOIO pacnaaa);

® OIIMChIBAaTh (1)1/131/1%01(1/16 nmponecChl U SABJICHUSA, HCIIOJIb3yA BCIIMYUHBI: HaHpﬂ)KéHHOCTB
OJICKTPHUYCCKOr0 II0JIA, IIOTCHOHUAT OSJICKTPOCTATHUYCCKOTO IIOJA, Pa3sHOCTb IMOTCHIHAJIOB,
QJICKTPOABMXKYIIAad Cuja, MHAYKIUA MArHuTHOI'O II0JIA, MarHUTHBIN IIOTOK, CHJIa AMnepa,
HHIAYKTUBHOCTDb, OJICKTPOABHXKYIAad CHJIa CaMOMHAYKIIMH, OHCPrusd MardHuTHOr0O I10JIsA



MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI HMMITYNbC, TIOJTHAs SHEPrus, SHEPTUs MOKOs CBOOOIHOMN
YaCTHUIIBI, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE YHCIIO U 3apsJl SApa, SHEPTUS CBA3M s1/Ipa;

® O0BSCHATh OCOOCHHOCTH TPOTCKAHHUS (DU3MYECKHUX SBICHHIA: JJICKTPOMATHUTHAS WHIYKIIHS,
CaMOMHJIYKIUS, PE30HAHC, UHTePPEPEHIIHs BOJH, AU(PaKIUs, TUCIIEPCHs, TIOJIHOC BHYTPCHHEE
otpaxkeHue, ¢potoanekrpuieckuii 3pdext (dpororddekr), anpda- u OeTa-pacnaasl saep, raMma-
U3JIy4eHUE siiep; GU3ndecKue MPUHIUIBI CIICKTPAIBHOTO aHAIu3a M paboThI Jla3epa;

® onpedensamv HanpasieHue UHOVKYUU MASHUMHO20 NOJSL NPOBOOHUKA C MOKOM, cuivl Amnepa
u cunwvl Jlopenya;

® cmpoumbv u3o6pa:)fceHue, cozoasaemoe NIOCKUM 3€PKAIOM, MOHKOU .7ZMH301:2, u paccdumosleantb e€2o
xapakmepucmuku,

® NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUUECKUE NOHAMUS, MEeOPUl U 3aKOHbl OJIsl AHAAU3A
U 00BACHeHUS. (PU3UYECKUX NPOYecco8, NPOUCXOOAWUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
8 MeAHC2ANAKMUYECKOU Cpede;, 08UICEHUS HeOeCHbIX mell, I80NYUU 36€30 U Bcenennoii,

® I[IPOBOAMTH MCCJIEJOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C UCIOJIB30BAaHUEM IPSIMBIX
U3MEPEHUIl: MpH 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHUpPOBATh pE3y/bTaThl IOJy4YECHHOH
3aBHCUMOCTH (DU3MUYECKUX BEITUYMH B BHJIE TPAPHUKOB C y4ETOM aOCOIIOTHBIX MOTPEUTHOCTEH
WU3MEPEHHM, 1e1aTh BBIBOABI IO PE3YyJIbTaTaM UCCIIEI0BAHMS;

® IIPOBOANTH KOCBEHHbIE HM3MEpPEHUs (PU3NYECKUX BEIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJIbHBIN
METOA M3MEPEHHUs, OLEHUBaTb AaOCOJIIOTHBIE M OTHOCHUTEJbHBIE IOIPEHIHOCTU MPSMBIX
Y KOCBEHHBIX H3MEPEHUI;

® MPOBOJUTH OTBITHI MO MTPOBEPKE MPETIOKEHHON THIIOTE3bI: TIIAHUPOBATh SKCIIEPUMEHT, COOUpaTh
AKCIIEPUMEHTANIbHYIO YCTAHOBKY, aHAJIU3UPOBaTh IOJYUCHHBIE PE3YAbTaThl W JIeNaTh BBIBOJ
0 cTaTryce NpeI0KEHHOM THIIOTE3bl;

® 0NUCHIBAMb MEMOObL NONYYEHUSI HAYYHBIX ACMPOHOMUYECKUX 3HAHUL,
e coOmtonaTh mpaBuiIa O€30MacHOrO Tpyda MpH IMPOBENCHUHM MCCIENIOBaHUM B paMKax y4eOHOTo

OKCIIEPUMEHTA, TPAKTUKyMa H Y4eOHO-MCCIEA0BATEIBCKOM U MPOEKTHON  JIESITEIIbHOCTH
C UCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOrO 000pYyI0BaHUS;

pelatb pacuéTHble 3a/aull C SIBHO 33JaHHON U HEA6HO 3A0AHHOU @HU3UYECKOl MOoOenblo: Ha
OCHOBaHMM aHaJM3a YCJIOBUS BBIOMpaTh (hU3MYECKHE MOJAETH, OTBEeYarolue TpeOOBaHUSAM
3a/1a4u, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3NIECKUX TEOPHH MpH
UCTION30BAaHUN MAaTEeMaTHYeCKUX METOJOB PEIICHHs 3ajad, IMPOBOAUTH PAacdEThl HA OCHOBAHUH
MMEIOLINXCS TAaHHBIX, aHAJIM3UPOBATh PE3YNIbTaThl M KOPPEKTHPOBATh METO/IBI PEIICHHS C YIETOM
HOJTY4CHHBIX PEe3YJIbTaToB;



e pelIaTh KaueCTBEHHBIE 3a/1a4i, TpeOyrolue MPUMEHEHNS 3HAHUN U3 Pa3HbIX Pa3/ieioB MIKOJIBHOTO
Kypca (OU3HMKH, a makoice unmezpayuy 3HAHUN U3 Opyeux npeomemos ecmecmeeHHO-HaAY4HO20
YUKIA: GbICMPpauéams JIO2UYEeCKYI0 YEnouKy DACCyHCOeHUll ¢ Onopol Ha u3yyeHHvle 3aKOHbl,
3aKOHOMepHOCMU U uzudecKue s61eHusl,

® UCnojb3oeamsb meopemudecKkue 3HAHUA 011 00vsICHEeHUsT OCHOBHBIX npuryunoe pa60n1bz
usmepumeiibHolx npu60p06, mexXHu4ecKux yCWlpOlZCWlG U MEexXHOo102U4eCKUx npoyeccos,

® [PUBOJIUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

® QHANU3UPOBAMb U OYEHUBAMb NOCLEOCMBUs. ObIMOBOU U NPOU3BOOCMEEHHOU  0esmelbHOCMU
YenoeeKa, CEA3AHHOU C U3UUeCKUMU NPOYeccamu, € NO3UYULL IKON02UYECKOU Oe30nacHOCmu,
npeocmasieHuil. 0 payUOHAIbHOM NPUPOOONOIb308AHUU, A MAKICE PA3ZYMHOM UCHOTb308AHUU
00CMUMNCEHUL HAYKU U MEXHON02ULL 015 OAIbHelule20 Pa3sumusl Yello8euecko2o oouecmasa,

® MPUMEHSTh pasznuuHble  crnocoObl  paboTel ¢ uHpopManueld (U3MYECKOro COAEp>KaHUs
C UCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTUIH: MpPHU 3TOM HCIIOJIB30BaTh
COBpPEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTHH JUIA TOWCKA, TEepepabOTKU W MPEIbsIBICHUS
yu4eOHOW Y HAy4yHO-NOMYISIPHOM  MHGpOpMalMM, CTPYKTYpUPOBAaHUS U MHTEPIIpPETALlUU
UHPOpPMAIIMK, TOJYYCHHOM W3 pa3IM4YHBIX HCTOYHUKOB; KPUTHYECKH AaHAJIM3UPOBATH
NOJTy4aeMyro HH(OPMALIHMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA UH(OpMALINH;

* NPOAGIAMb OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 Npuobpemenus
HOBbIX 3HAHULL 6 NPOYecce GbINOIHEHUs NPOEKMHbIX U Y4eOHO-UCCIe008AMENbCKUX padbom,
paboTarh B IpyMNIE C UCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX poOJIeH, IUIaHMpPOBAaTh padoTy
TPYIIIBI, PAIMOHAIBHO PACHpPEIEiATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJI€KBaTHO
OLICHMBATh BKJIaJ Ka)KJJOTO U3 YYACTHUKOB IPYIIIbI B PEILICHUE paccCMaTpuBaeMoi poOseMsl;

NPOAGIAMb MOMUBAYUIO K Oy0yujeti npopeccuoHaibHotl 0esmeibHOCU No CReYUaIbHOCHAM
Quszuko-mexnueckoeo npoguis.






COJEPKXAHME YYEBHOI'O IIPEJMETA «®U3UKA» 10 kaace

ba3oBblil ypoBeHb (2 daca)

YrayOnenHbiii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HaHMS (2 Yaca)

Tema 1. dusnka U METOIbI HAYYHOTO 1Mo3HaHus (6 yacoB)

®dusuka — Hayka o npupoe. Hayunbsie MeToabl HO3HAHUS OKpYXkKa-
IOLLEro MUpa. Poib 3KCnieprMeHTa ¥ TEOpUH B IPOLIECCE TO3HAHUS
IIPUPOJIBI. OkcnepuMeHT B (pusuke. MoaenupoBanue Gu-
3UYECKHUX SIBJICHUH U IPOLIECCOB.

Hayunsie runoressl. @usndeckue 3aK0HbI U TEOpUHU. I paHuLbl Ipu-
MEHHMMO- CTH (pu3nueckux 3akoHoB. [Ipuniun coorsercTBus. Posb
MecTO (PU3UKH B POPMUPOBAHUH COBPEMEHHOM HAYYHOIH KapTHHBI
MUDA, B IPAKTUYECKON JESATEIIBHOCTH JIFOJEH.

Hemonctpauuu 1. AHanorossle 1 HU(GPOBbIE U3MEPUTENbHBIE PUOO-
pBL, KOMIIBIOTEPHBIE TaTYUKU

®duszuka — ¢yHIaMeHTalbHas HayKa o npupojae. Hayunslii MeTo1 mo3Ha-
HUSL M METOJbI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUNA. DKCIIEPUMEHT U TEOPUS
B Ipo1iecce no3HaHust npupoasl. Habmoqenne u SKCriepuMenT B (pU3HKe.

Cnocobwt uzmepenusi pusuveckux enutUt (AHAI0208ble U YUPpoasvie
uzmepumeinbHule NPUOOPbI, KOMNbLIOMEPHbIE OAMUUKOBbIE CUCTEMbL).
Toepewnocmu uzmeperutl usuyeckux 8enudur (AOCONOMHASL U OMHOCU-
menvHas).

MonenupoBanue (GU3NIECKUX SIBICHUH U MPOLIECCOB (MaTepuanbHas TOUKa,
a0COJIIOTHO TBEPIOE TEJIO0, UJIeaTbHAs KUIKOCTh, HICATbHBIN T'a3, TOUCYHBIN
3apsn). ['unoresa. dusznueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH.
®duznyeckas Teopust. Poib 1 MecTo GpM3HKU B POPMUPOBAHUN COBPEMEHHOM
HAyYHOW KapTUHBI MUPA, B IPAKTUYECKON JAEATEIbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol, npaKmuKym

1. Usmepenue cunvl moxa u HanpsdiceHus 8 yenu nOCMoAHHO20 MOKa
NPUROMOWU AHATO208bIX U YUPDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3nakomcmeo ¢ yugposoii nabopamopuei no gusuxe. [lpumepoi
uMepeHus Pusu4ecKux eIudUH npyu NOMOwU KOMNbIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemartuka (10 gacoB)

Mexannueckoe aBuxeHre. OTHOCUTENBHOCTh MEXaHUUeCKoro Buxkeusi. Cu-
ctema otcuéra. Tpaekrtopus. Ilepemermienue, ckopocTb (CpeaHss CKOPOCTb,
MT'HOBEHHAs! CKOPOCTb) U YCKO- PEHUE MaTepUAIbHOW TOYKH, UX MPOEKIINU Ha
oCcH cUCTeMBI KoopAuHAT. CI0KEHHE NEPEMENICHUIN U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOe nBMKeHue. I'paduku
3aBUCHUMOCTH KOODPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MEepEeMEeIlleHUs Ma-
TEPUAIILHOM TOUYKH OT BPEMEHHU.

CBobosHoe najieHue. Y CKOpeHrne CBOOOHOTO MaIeHus.

KpuBonuHeliHoe BrxkeHrE. [[BHoKeHnEe MaTepralIbHOM TOUKHU TTO OKPY>KHOCTH
C IIOCTOSIHHOM T10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHAS CKO-
pocth. [lepuon u yacrota obpamienus. LlenTpocTpeMuTenbHOE yCKOPEHHE.
Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: ClIuIoMeTp,
NIBHKEHUE CHAPSJOB, LIETTHbIE U PEMEHHBIE NIEPEIAYN.

Mexanunyeckoe aBmwkeHHe. OTHOCHUTEIBHOCTh MEXaHMUYECKOTO JBHXKEHMS.
Cucrema otcuéra.

Ipamas u obpamuas 3a0a4u MexXaHuxu.

Paouyc-eexmop mamepuanvroii mouxu, e2o npoekyuu Ha OCU CUCTNEMbl KO-
opounam. TpaekTopus.

[Tepememenne, CkOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHE MaTepUATbHON TOUKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOP/IMHAT.
Cl10’keHue NepeMeIeHU U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W pPABHOYCKOPEHHOE NPSMOJUHENHOE [BUXEHHUE. 3aBHUCH-
MOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepUATbHOM TOYKHU OT
BPEMEHHU U UX TpaduKy.

CBobOonHOe mageHue. YCKOpeHHE CBOOOJHOTO ManeHus. /[eudicenue meida,

OpoueHH020 noo y210m K 20pU30HmMy. 3a8UCUMOCHb KOOPOUHAM, CKOPOCMU
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/lemoncmpayuu
1.  Mogenb cucTeMbl OTCUYETA, MIUTIOCTPALINS KHHEMAaTHIECKUX XapakK-
TEPU-CTUK TBUKCHHUS.
2. IlpeoOpa3oBaHue IBMKEHUH € HCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTRE.
4.  HabGmoneHue ABMKEHHS Tela, OPOIIEHHOTO O] YTIIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HampaBiienue cKOpoCTH IpH IBUKEHUU 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomut

1.  UM3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOM CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MyTAMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIIbHBIC PABHBIE IPOMEKYTKH BPEMEHH NP PAaBHOYCKOPEH-
HOM/IBWJKEHUU C HAYAJIBHOM CKOPOCTBIO, PaBHOW HYIJIIO.

3. N3yueHne ABMKEHHSI IIAPUKA B BA3KOW YKHUIKOCTH.

4. Nzyuenue ABMKEHUs Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUst MamepuaIibHol moyky om gpemeru u ux epaguxu. Kpusomnu-
HEHHOe ABM)KEHUE. [[BUyKEeHHE MaTepuaibHOM TOYKU IO OKPYKHOCTH. Y TJI0Bas
W JIMHEHHas ckopocTh. [lepuon u yactora obpamenus. LlenTpocTpeMuTentoe
(HOpMaJIbHOE), KacaTeIbHOE (TAHICHIIMAIBHOE) U ITOJIHOE YCKOPCHHUE MaTepH-
aJbHOM TOYKH.

Texnuueckue ycmpoucmea u mexHol02u4ecKkue npoyeccol. CIiuoMeTp, IBHU-
JKEHUE CHapSJIOB, IICTHEIC, IIeCTepEHYAThie U PEeMEHHBIC TEpeNavu, CKO-
pocmHvle augmoi.

Hemoncmpayuu

Mojieb CUCTEMBI OTCUETA, HILTIOCTPAIMS KHHEMAaTHYECKHX XapaKTEPUCTHK
JIBHDKCHHSI.

Cnocobwl ucciedosarus 08UNCEHUIL.

Unniocmpayus npedenvho2o nepexooa u usmeperue MeHOBeHHOU CKOPOCHIU.
ITpeoOpa3zoBaHre ABMIKCHHI ¢ UCIIOIb30BaHHEM MexaHu3MOB. [1afgeHue e
B BO3/IyXE M B Pa3pPEIKCHHOM IPOCTPAHCTBE.

HaOnroneHue nBvkeHus Tena, OpOIIEHHOTO O] YIIIOM K TOPU30HTY B TOPH-
30HTAJIBHO.

Hanpapnenue ckopocTu pH JBUKEHHUH MO OKPYKHOCTH.

Ilpeobpazosanue yenosoii ckopocmu 6 peoykmope.

CpasHenue nymeii, mpaekmopuii, CKOpOCmel 0BUICEHUSL 00HO20 U MO20 HCe
mena 8 pasHvlX CUCeEMAax Omcyéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pavomut, npakmuxym Vzy-
YeHHE HEPABHOMEPHOTO JBMKECHHS C LEIbI0 OMPEIEIeHNs] MTHOBEHHOU
CKOPOCTH.

Hszmepenue yckopeHus npu nNpamoIuUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
1O HAKIOHHOU NIOCKOCMIL.

Hccnedosanue 3agucumocmu nymu om epemeHu npu pasHoyCcKOpeHHOM O8U-
JHCEHUU.

Hszmepenue yckoperus c60600H020 nadenus (PeKoMeHO08aHO UCNONIb306A-
Hue yugposoti 1abopamopu).

W3ydeHue ABUKEHHs Tena, OPOIIEHHOTO TOPU3OHTANBHO. [Iposepka euno-
me3vl 0 NPSIMOLU NPONOPYUOHATLHOU 3ABUCUMOCTIU MeNCOY OATbHOCbIO NO-
J1€éma U Ha4aibHOU CKOPOCMbI0 meJd.

2 o .
3pecb U ganee NPUBOAUTCA PaCLUMPEHHbIN nepeveHb N1abopaTopHbiX PABOT U OMbITOB, U3 KOTOPOTO YYUTE b AeNaeT BbIGOP Mo CBOEMY YCMOTPEHMIO C y4ETOM BbibpaHHoro YMK v umetowerocs o60pynoBaHus.
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H3yuenue osudicenus mena no oKpy*CHOCMU ¢ NOCMOAHHOU NO MOOYIIO CKO-
pocmuio.

Hccneoosanue 3agucumocmu nepuooa 0opaujeHus KOHU4ecko2o MAasmHuKd
om e20 napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 Jlunamuka (10 gacoB)

[Tpunumn otHocuTensHOCTH ["anuies. [lepbiii 3akoH HeroToHa. MHepunanb-
HBIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepnosuuuu cuil. Bropoit 3akon HeroTona
JUIs. MaTepuaibHO TOUKU. Tpetuit 3akoH HberoTOHA J1s1 MaTepuaIbHbIX TO-
YeK.
3akoH BcemupHoro taroteHus. Cuna Tsxectu. [lepBas kocMuueckas CKo-
pOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunpl Tpenus (mokosi, ckonbkeHusi, kadenus). Cuna tpenus. Cy-
xoe Tpenue. Cuia TpeHHsI CKOJIBKEHUS U cuiia TpeHus mokosi. Koaddumment
Tpe-Hus. Cuiia CONpOTUBIIECHUS TP ABH>KEHHUH TeJla B KUIAKOCTH WU rase.
[ToctynarenbHoe U BpalareabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.
MOMEHT CuJIbl OTHOCUTENBHO OCH BpaileHus. [1nedo cunbl. Y cinoBus paBHO
BECHS TBEPIOIO TeIA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKH,
JBIKEHUE NCKYCCTBEHHBIX CITYTHUKOB.
/lemoncmpayuu
. SIBrieHne uHEepUUH.
. CpaBHEHHE MacC, B3aUMOJICHCTBYIONINX TE.
. Bropoi1 3akoH HeroToHa.
. U3mepenue cuil.
. Croxenue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JiehopMalnu.
. HeBecomocTh. Bec Tena mpu ycKOpeHHOM MOIBEME U TaJICHUU.
. CpaBHEHUE CHIT TPEHUS TIOKOSI, KAUCHUS M CKOJIb)KEHUS.
. YcnoBust paBHOBecHsl TBEPOTO Tesa. Buibl paBHOBECHS.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol

1. VI3yyenue nBuxeHus: Opycka Mo HAKJIIOHHOH IIIOCKOCTH.

2. UccrnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIUX B MIPYKHHE

O©Ooo~NOoO ok~ WwWwNE

[TepBriit 3akon HptoToHa. MHepumanbHbie cucTeMbl oTcuéTa. [IpuHiun ot-
HocutenpHoCcTU [anunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
JIeHue, npumepbsl).

Macca tena. Cuina. [IpuHuun cyneprno3uuuu cuil.

Bropoii 3akon HetoTOHA 119 MaTepuaibHOM TOUYKH.

Tpernii 3akoH Hpl0TOHA )11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMUPHOTO TATOTEHUS. IKBUBANEHMHOCHb 2PASUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TSXKECTH. 3a8UCUMOCIb YCKOPEHUS C80O00H020 NAOEHUsT ON 8bICOMbl
HAao0 NOBEePXHOCMbIO NJAHEMbl U OM 2e0cpaguyeckoli wupomel. Jleudxicerue
HebecHvlx men u ux cnymuuxos. 3axonvl Kennepa. llepBas xocMuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osuscywezocs ¢ ycko-
penuem.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJIBKEHHS U CHIIa TPEHUS T10-
kos. Koadpdunuent tpenus. Cuia COMPOTUBICHHUS TIPHU JBHXCHUHU Teja B
KUJKOCTU WM Ta3ze, e€ 3d8UCUMOCMb OMm CKOPOCMU OMHOCUMETbHO20
08UICEHUSL.

Jaenenue. 'uopocmamuuecxoe dasnenue. Cuna Apxumeoa.

Texunuueckue ycmpoucmea u mexHoLo2U4ecKue npoyeccyl: NMOAIIUIHUKY,
JBIKEHUE NCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

Habnwooenue osudicenus men 6 UHEPYUANbHBIX U HEUHEPYUATLHBIX CUCHIE-
Mmax omcuéma.

Ipunyun omnocumenvrocmu.

Kauenue 06yx yununopoe unu wapos pasHot Maccvl ¢ 00UHAKOBbIM YCKO-
peHuem OmHOCUMENbHO HeUHEePYUATbHOU CUCEMbl OMCYEémAa.

CpasHenue pagnodelicmayroujeri NPUIONCEHHbIX K Mery CUll C npouszgede-
HUeM MACCbl meld Ha e20 YCKOpeHUe 8 UHEPYUATbHOU cuCmeMme Omcyéma.
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Y pe3MHOBOM 00pasIie, OT Ux Je(opMaIiuy.
3. UccnenoBanue yciaoBuil paBHOBECHS TBEPAOTO Tella, UMEIOIIEro OCh Bpa
MICHUSL.

Pasencmeo cun, soznuxarowux 8 pezynomame 3aumoodeticmeus mei. Usmepenue
Macc no 83aumo0etiCmsuro.

Hesecomocmo.

Bec Tena nmpu ycKOpeHHOM MOIBEME U TTaJICHHH.

LlenmpobedsicHble MexaHu3Mbi.

CpaBHEHHUE CHJI TPEHUS TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnusie padbomet, npaxkmuxym 3me-
pEHHE PaBHOICHCTBYIOIIEH CUII ITPH IBHYKSHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

IIposepka cunomesvl 0 HE3ABUCUMOCTU BPEMEHU OBUNCEHUSL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE O €20 MACCHL.
HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHUHCH
PE3UHOBOM 00pasiie, oT ux JaehopMaluu.

Hzyuenue 0udicenust cucmemul mei, C8A3AHHbIX HUMbIO, NEPEKUHYMOU Uepe3
nézkuil OI0K.

Usmepenue koagguyuenma mpenus no enuuuHe y2no6020 Ko3pguyu-
enma sagucumocmu F,(N).

Hccneoosanue dsudicenus 6pycka no HaKIOHHOU NJIOCKOCMU C NePEMEHHbIM
Koaghhuyuenmom mpenusi.

H3yuenue osudicenust epy3a Ha 64ty ¢ MPeHUeM.

2.3 Craruka tBeporo tena (5 4acos)

AoOGcomoTHO TBEpAOE Tenmo. [locTynarensHoe W BpalaTelbHOE ABUKEHUE
TBEPAOro Tesa. MOMEHT CUJIbl OTHOCUTENIBHO OcH BpauieHus. [1nedo cumbl.
CnoxeHue cui, NPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTn Tena.
VYcnoBus paBHOBecus TBEPOTO Tena. Y CTOWYMBOE, HEYCTOMYUBOE, Oe3pas-
JMYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mMexHONOSUYEeCKUe Npoyeccovl. KPOHIUTEHH,
CTPOUTEINBHBIN KPaH, pelIETUaThie KOHCTPYKIUH.

Hemoncmpayuu

VYcnoBus paBHOBecus. Bubl paBHOBecCHSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npakmuxym Vc-
CJIeZIOBaHUE YCIOBUH paBHOBECHUs TBEPAOIO Tela, UMEIOLIETO OCh Bpa-
LICHMUSL.

KoHcTpyrpoBaHue KpOHIITEHHOB U pacu€T CUJI yIIPYTOCTH.
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3yueHnne yCTOWYMBOCTH TBEPAOTO TeJa, HMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKOHBI COXpaHCHHs B MexaHHKe (6 4acoB)

2.4 3axoHbl coxpanenus B mexanuke (10 yacos)

Hmnynbsc MaTepranbHON TOUKH (Tea), CHCTEMBI MaTEPUATbHBIX TOYEK.
Wm-mynbe cuitbl 1 MI3MEHEHUE UMITYJIbCA Tela.

3aKOH COXpaHEHHs UMITyJIbca. PeakTuBHOE NIBIOKE-

Hue.Pabora cuisl. MOITHOCTH CHJIBI.

Kunernueckast sHeprust MaTepraibHOM ToUkH. Teopema 00 n3MEHEHUH
KU-HETUYECKON YHEPTHH.

[Norenumnanbuas sHeprus. [loreHnnansHas sHEprus ynpyro 1eopMUpoBaH-
HOU npykuHbI. [loTeHInanbHas SHeprus Teja BOJIM3H MOBEPXHOCTH 3EMITH.
[ToTeHumanbHpIe ¥ HENOTEHIUATBHBIE CHIIBL. CBsI3b paOOThI HETTOTEHIINAIIb-
HBIX CHJI C I3MEHEHUEM MEXaHUYECKOI SHEPTHH CUCTEMBI Tell. 3aKOH CO-
XpaHEHUs] MEXaHHMYECKOI YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: BOIOMET, KOTED,
NPYKUHHBIN TIHCTOJIET, ABIKEHHE PAKET.

Hemoncmpayuu

1.  3akoH coxpaHEHHs UMITyJIbCA.

2.  PeakTuBHOE BUXEHHE.

3. Ilepexox moTeHIMATLHON YHEPTUN B KHHETHUYECKYIO U OOpaTHO.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol

1.  V3ydeHue aGCOIIOTHO HEYIPYIOro yaapa ¢ HOMOIIBIO IBYX OJJMHA-
KOBBIXHHUTSIHBIX MasTHUKOB.

2.  HccnenoBaHue cBsi3u pabOTHI CUIIbI C ©3MEHEHUEM MEXaHUYECKOH
9HEp-TUU TeJla Ha PUMEPE PACTSHKEHHS PE3HHOBOTO XKTyTa.

NMiynbsc MaTepralbHOM TOYKH, CUCTEMBI MaTEPUANIbHBIX TOYEK. [[enmp
Macc cucmemvl MamepuanrbHulx mouek. Teopema o 0gudicenuu yenmpa
macc.

HMnynbe CUIIbl U N3MEHEHHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUS UM-
IyJIbCa.

PeakTuBHOE IBHKEHUE.

Momenm umnynvca mamepuanvrou mouxu. Ilpedcmasnenue o coxpaneruu
MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaboTa cuibl Ha MasloM ¥ Ha KOHEYHOM iepemetieHnd. [ paghuueckoe
npeocmasienue pabomoi cuibl. MOITHOCTD CHJIBI.

Kunernueckas sHEprust MaTepralIbHON TOUKH. Teopema 00 N3MEHEHUNKHHE-
TUYECKOW SHEPTUH MATEPUATBHON TOUKH.

[ToTeHunanbHble U HEMOTEHIUANIbHBIE CUIbL. [lomenyuanvhas suepeus.
Ilomenyuanvnas snepeus ynpy2o oegpopmuposantou npyxcutvl. Ilomen-
YUATbHASL dHepUs meld 8 0OHOPOOHOM 2pasumayuoHnom noae. Ilomenyu-
ANbHAS dHepeUs meid 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Uapa
(6nympu u ene wapa). Bmopas kocmuueckas ckopocmu. Tpemwvs kocmuue-
cKasi CKOpoCmo.

CBs3b paOOTHI HEMOTEHIMATIBHBIX CHJI C U3MEHEHHNEM MEXaHUYECKOM
SHEPrUU CUCTEMBI TeJ1. 3aKOH COXpAaHEHHS] MEXaHUYECKOW dHEpruu. Ynpy-
eue u Heynpyaue cmoJKHO8EHUS.

Ypasnenue bepnynnu ons udeanvHot sHcuokocmu Kaxk cieocmeue 3aKOHaAco-
XpaHeHus MexaHuuecKo 3Hepuu.

Texnuueckue ycmpotucmea u mexHoi02udecKue npoyeccyl: IBUKEHUE pa-
KET, BOJOMET, KONEP, NPYKUHHBIN MHUCTOJIET, 2UPOCKON, (hucypHoe Kama-
HUe Ha KOHbKAX.

Hemoncmpayuu

3aKoH coxpaHEeHHs UMIyJbca. PeakTuBHOE NBUXKEHUE. M3Mmeperue mMouy-
HOCMU CUTbL.

H3zmenenue snepeuu mena npu cogsepuienuu pabomel.

B3anMHble npeBpaleHuss KHHETUYECKOW U IIOTEHIIMAIBHON SHEPTUH IIpU
JIECTBUM HA TEJIO CHJIBl TSKECTH W cwibl ynpyroctu. Coxpanenue
9Hepeuu npu c60OOOHOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynvbca mena no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, ckopocmu Mooenu 1eKmpomoouis u MOuHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccnedosanue cOXpaneHust UMNY1bCa npu Yynpyeom 63aumoo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasneHnue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUbL MPEHUs.
7. Onpeoenenue pabomvl CUbl MPeHUs NPU OBUNHCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekyssipHast ¢pusuka u TepmMoanHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeopuH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 yacon)

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. Anddysus. Xapakrep qBUKEHUS U
B3aMMO/JICUCTBHUS YaCTHI BElIeCTBA. Mo1e/In CTPOCHUS ra30B, KUJIKOCTEH U
TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJIETIEH.
Macca u pazmepsl mosekyi. KonndectBo Bemectsa. [locrosinnas ABoran-
po.TemnmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remmepa-
Typ Lenbcus. Moaens nuneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKY-
JISIPHO- KUHETHYECKOW TEOPUH UACATBHOTO raza. AOCONIIOTHAs TeMIlepaTypa
KaK Mepa cpeHel KUHETUYECKOW SHEPTUH TEIUIOBOTO IBM)KEHUS YaCTHUII
rasa.

[[Ixana remneparyp KenbBuna. ['a30Bbie 3akoHbI. Y paBHeHHE MeHaene-
eBa—Kuanelipona. 3akon [lansToHa. M3ompoiiecchl B HAEaIbHOM ra3e C
MO-CTOSTHHBIM KOJIMUECTBOM BelecTBa. [ paduueckoe npeacraBienue n3o-
MIpo- IIECCOB: U30TEepMa, 30X0pa, n300apa.

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: TEpMOMETp, Oa-
po-MeTp.

Hemoncmpayuu

1. OmbIThl, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIeCTBa, poTorpaduu
MOJIEKYJT OPTaHHUYECKUX COCTUHECHUM.

2. OnpIThl 10 T PY3UN KUIKOCTEH U Ta30B.

3. Mopenb 6pOyHOBCKOTO ABUKEHUS.

4. Mopens onbita [llTepna.

OcHOBHbIE MOJOXKEHUS MOJIEKYIsApHO-KuHeTHu4Yeckoit Teopun (MKT), nux
ombiTHOE 000ocHOBaHUe. [{nuddy3us. bpoyHOBCcKOe ABMKEHHE. XapaKTep
JBUKEHUS M B3aUMOJICHCTBUS YaCTHI] BellecTBa. MoJieNid CTPOSHHS Ta30B,
KHUAKOCTEN U TBEPBIX T U 0ObSICHEHNE CBOICTB BEILIECTBA HA OCHOBE
TUX Mojieseil. Macca u pazMepsl MoJekyn (aToMoB). KonudecTBo Beriie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. TemriepaTypa u criocoOsl e€ u3mepenust. [llkana
temriepatyp Llenscus.

Mopenb naeansHoro raza B MKT: yactuiipl raza ABHXKYTCS XaOTHUYECKU
Y HE B3aMMOJICHCTBYIOT APYT C APYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona.

AGcomoTHas Temnepatypa (1kasna remreparyp Kenbsuna). 3akon Jlans-
TOHA.

N3omporieccsl B u1eaaTbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpeacTaBIeHUE U30MPOIECCOB: U30TEPMA, U30X0Pa, U30-
Oapa.

CBsi3b MEX/y JaBJIECHUEM U CpEJIHEW KUHETUUYECKOU 3Hepruei nocrymna-
TETHLHOTO TEIJIOBOTO JIBMXKEHHS MOJIEKYJT HI€aIbHOTO Ta3a (OCHOBHOE ypaB-
nenne MKT uaeansHoro rasa).

Cea3b abconomuou memnepanypsl mepmoOUHAMUYECKOLL CUCIEMbL CO CPeo-
Hell KUHemu4ecKouU SHepeueti NOCHynameibHO20 Menio8020 0BUNCEHUS e
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S. OnbITHI, JOKA3BIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alMO-ICHCTBHUS.
6. Mozenb, WILTIOCTPUPYIOIIAsk IPUPOAY AaBJICHUS ra3a Ha CTEHKU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UJI€AbHOIO T'asa,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHniioObEMa KOMHATBI, JaBJICHHS U TEMIIEPATyphl BO3AyXa B HEH.
2. HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pas3-

PEKEH-HOr0 rasa.

yacmuy,.
Texuuueckue ycmpoticmea u mexHojno2uyecKue npoyeccol: TEepPMOMETp, 0a-
POMETD, noyuenue HaLoMamepuaios.

Hemoncmpayuu

Monenu qBUKEHHs YaCTHIl BEUIeCTBaA.

Moens OpOYHOBCKOTO ABUKCHHUS.

Buoeoponux ¢ 3anucwto peanvno2o 6poyHOBCKO20 08UIHCEHUS.

Jduddy3us KuIKocTeu.

Mognens onbita llTepHa.

[IpuTsxenue MOJIEKyI.

Mojenu KpUCTaIINYEeCKUX PEIIETOK.

Habmroienue u ucciiejoBaHue u30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym Hc-
clledosamnie npoyecca YCmaHogienus meniogo2o pasHo8ecus npu men-o-
obMmeHe mexncdy eopsauell U X0J100HOU 8000U.

H3yuenue uzomepmuueckoeo npoyecca (peKomeHo08aHO UCNOIb308AHUE
yughpoesoti 1abopamopuu).

H3yuenue uzoxoproeo npoyecca. H3yuenue uzobaproeo npoyecca.
IIposepka ypasnenusi cocmosiHus.

3.2 OcHoBBI TepMouHaMuKH (10 gacoB)

.2 OcHoBbI TepMoauHamMuKH (20 gacoB)

TepmonnHamuueckas cuctema. BHyTpeHHsIS SJHEPrus TEpPMOJUHAMUYECKON
CUCTEMBI U cTIOcOo0bI €€ n3MeHeHus. KonudecTBo TeraoTsl U padoTa.
BHyT-peHHss sHEprus 0JHOATOMHOIO UJI€aJIbHOTO Ta3a. Buael Temone-
penadn: TeIIoNPOBOIHOCTb, KOHBEKIIMS, U3IydeHHE. Y JeNbHas TEIUIOEM-
KOCTb Be- 1iecTBa. KoauuecTBo TEmnoTsl MpH TEIUIoNepeaaye.

[Tonsitue 06 amgmabatHoM mporecce. [lepBrIii 3aKOH TEPMOAMHAMUKH.
[Tpu- MeHeHUe TIepBOro 3aKOHA TEPMOAMHAMUKH K H3ompoieccam. ['padu-
YyecKasiMHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs nMpoieccoB B IpUpPOJIE.
Tennossie MamuHbl. [IpuHIIUTIBEI T1eMCTBUS TETUIOBBIX MamuH. [Ipeobpaszo-
BaHMs HEpruu B TerioBbix MamuHax. KIIJ[ remnoBoit mammnsl. [ukin
Kapno u ero KII/I. Dxonornyeckue npoOaemMbl TEMIOIHEPTE€TUKH.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: IBUraTeb
BHYT-PEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIILOHED.
Hemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3aoanue snewnux ycaoeuti onsa T/[ cu-
cmembl. Buewnue u enympennue napamempeol. Ilapamempwr T/] cucmembi
KaKk cpeOHUe 3HaA4eHUsl 8elUYUH, ONUCHIBAIOUWUX e€ COCNOSHUE HA MUK-
PO-CKONUYECKOM YPOBHe.

Hynesoe nauano mepmoounamuxu. Camonpousgonvnas peraxcayus T/
cu-cmemul K menio8oMy pagHOGECUIO.

Monenb uieanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMa YPaBHEHMI: ypaB-
HeHue MenneneeBa—Koaneiipona u BbIpaKeHUE i1 BHYTPEHHEW SHEp-
rud. YCIIOBHSI TMPUMEHHUMOCTH 3TOW MOJETH: HU3Kas KOHIIEHTpAIWs dYa-
CTHII, BbI- COKHE TeMIepaTypsl. BelpaskeHue J1sl BHYTpEHHEH SHEPTruu OJ1-
HOATOMHOTO HUJI€AIbHOT'O T'a3a. Keazucmamuueckue u necma-
muyecKue npoyeccoi.

OnemeHTapHas paboTa B TepMoAMHAMUKe. Brranciaenue paboTsl no rpagu-
KyIpolecca Ha pV-auarpamme.

Tennonepenava kak cnocod U3MEHEHUs! BHyTpeHHer sHeprun T/ cuctemsr
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1.  l3MeHeHue BHYTpEHHEH SHEpruU Tela MpH COBEPIICHUH paObOTHI:
BBUIET IPOOKH U3 OYTBUIKH 110/ AEHCTBUEM CKAaTOr0 BO3yXa, HArpEeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tejaa pU TeI1o-
nepe-gave.
3. OmnsIT N0 anabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mopenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3mepeHue yeabHON TEIIOEMKOCTH.

6e3 coBepiieHust paboTsl. KoHBeK1Ms, TEIIONPOBOJHOCTD, N3ny4yeHue. Ko-
JMYECTBO TEIJIOTHI. TernoéMKOCTh Tena. YoenvHas u Monsapras menio-
émxkocmu seujecmea. Ypasnenue Maiiepa. Y nenbHas TEIJIOTa CTOPAHUS
Ton-nuBa. Pacuér xonmyecTBa TeIIOTHI pH Temonepeaaye. [lonstue 06
anua- 6aTHoM mponecce. [lepBrblii 3aK0H TepMOIMHAMUKH. BHYTpeHHss
SHEprusl.
KonngecTBo TemoTsl 1 paboTa Kak Mepbl U3MEHEHUS] BHYTPEHHEW YHEPTUU
T/l cucTeMsl.
Btopoii 3ak0H TepMOIMHAMUKH U1 PABHOBECHBIX IIPOIIECCOB: Yepes3 3a/1aH-
HOE paBHOBECHOE cocTossHUE T /[ cuCTEMBI IPOXOAUT €AMHCTBEHHAS aua-
6ara. AGconoTHas TeMiieparypa. BTopoii 3aKoH TepMOAMHAMUKY JIJ1s
HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3ZMOXKHO NEPEaTh TEIJIOTY OT OoJiee X0-
JoHOTO Teja K Ooniee Harpetomy 6e3 komnencanuu (Kmaysuyc). HeoOparu-
MOCTb IPUPOAHBIX ITpoLeccoB. [IpuHIMIBI 1eHCTBUS TEIIOBBIX MAIIKH.
KIIZA. Makcumanbnoe 3nauenue KIIJI. [ukn KapHo. Dkonorudeckue ac-
NEKThI UCII0JIb30BaHMsI TEIUIOBBIX JBUraTeseil. TennoBoe 3arps3HeHne oK-
pYy-’KaroIlel cpessl. Texnuueckue ycmpoti-
CMea U mexHoI02uyecKue npoyeccsl: XONOAWIbHUK, KOHAUIIMOHED, U3ENb-
HBIM 1 KapOIOPAaTOPHBIN IBUTATENH, NAPOBAs MypOUHA, NOIYUeHUe C8epX-
HU3-KUX memnepamyp, Ymuiu3ayus «meniogulx» omxo008 ¢ UCNo1b308d-
HUeM Mensio8o20 Hacoca, Ymuiu3ayus 6U00peaHuLecKko20 monauea 0us
8blpa- OOMKU «Menioeo» u dnekmposnepeuu. /lemoncmpayuu

1. I3meHeHue TeMieparypsl pu ainadaTHueCcKOM paclIupeHuH.

2. Bo3aymrHoe OrHuBO.

3. CpaBHEHUE y/IETbHBIX TETNIOEMKOCTEN BEILIECTB.

4. CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPIUH.

5. UccnenoBanue aquabatHoTo mpoiiecca.

6. KomnwvromepHnvie mooenu menniogulx dgueamernell.

Yuenuueckuii sxcnepumenm, nabopamopusie padomoi, npakmuKkym

1. 3mepeHne yAelnbHON TEMI0EMKOCTH.

2. Hccneoosanue npoyecca ocmuléanus eeujecmaa.

3. Uccnedosanue aouabamuozo npoyecca.

4. M3yuenue 63aumMocesa3u IHepeUL MeHCMONEKYIAPHO20 83AUMOOEUCBUS

L memnepamypbl KUNEHUSI HCUOKOCMEN.

3.3 ArperaTtHbie cocTostHus BerectBa. Pa3obie mepexos (5 yacos)

3.3 ArperaTtHbie cocTosiHMS BemiecTBa. Pa3opbie mepexos! (14 gacon)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3zoBanue u KoHAeHcanus. MicnapeHnue u kumnenue. Y neabHas




OTHOCHUTEIIbHAs BJIAJKHOCTh BO3ayxa. HacwlllieHHBINM nap. YaenbHas Tell-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEpaTyphl KUIEHUS OT JlaBje-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctamioB. XKunkue kpuctawisl. CoBpeMeHHbIe MaTepuaisl. [InaBnenue u
KpucTayuM3anus. Y 1ebHas Teriora miasineHus. Cyonuma-1us.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJTOPUMETP, TEXHOJIOTHUU TOJYYSHHS] COBPEMEHHBIX MaTEpH-aJIOB,
B TOM YKCJI€ HAHOMAaTEpPHUAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHIIIEHHBIX MTAPOB.
2. Kurienve npy MOHWKEHHOM JIaBJICHUU.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. I3amepeHne OTHOCUTENbHOMN BIQKHOCTU BO3/IyXa.

TEIUIOTa apooOpa30BaHUS.

Hacpimennsie u HeHachIleHHbIe apbl. KayecTBeHHAast 3aBUCMMOCTb TLIOT-
HOCTH U JIaBJICHUSI HACBIIIEHHOTO TTapa OT TeMIEPaTyphl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphl KHIIe-
HUS OT JIABJICHUS B )KUJIKOCTH.

BrnaxxHocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucrammueckue u aMopdHbIe Telia. AHU30TPOITUSI CBOMCTBKPHCTAI-
noB. [TnaBnenue u kpucrammmzanys. Y aenbHas Teriora riasienus. Cyomnu-
Malrus.

Hegopmayuu meépoozo mena. Pacmsoicenue u cowcamue. Cosue. Mooy
FOnea. Ilpeden ynpyeux oegpopmayuil.

Tennosoe pacuiupenue xcuokocmeti u meépovix mei, 00vbEMHOE U TUHell-
Hoe pacuiupenue. AneapMoHU3M Menyiosvlx KOJeOaHuul Yacmuy euecmea
KaK NpUYUHa mensiogoeo pacuiuperus mei (Ha KauecmeeHHOM YPOSHE).
IIpeobpazosanue snepauu 6 pazosvix nepexodax. Ypagnenue menioeo2ooa-
Jlaunca.

llosepxnocmnoe namsaxcenue. Koagpguyuenm nosepxnocmmoco mnamsoice-
Hus. Kanunnsapuvie aenenus. [lasnenue noo uckpugiéHHou noepxHoCmuvio
acuoxkocmu. Popmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHojnio2uiecKue npoyeccsyl: KuaKue Kpu-
CTaJlJIbl, COBPEMEHHBIC MaTEPHAIIBI.

Hemoncmpayuu

TennoBoe pacmmpenue. CBoiCTBa HACKIIEHHBIX TapoB. Kunenue. Kure-
HUE MIPU HOHWKEHHOM JIaBJICHUU.

Hszmepenue cunvl nogepxnocmuo2o Hamsadxcenusi. Onvimul ¢ MblIbHLIMU
NIEHKAMU.

Cmayueanue. Kanunnapuole aenenus. Mooenu HenblomoH08CKOU HCUOKO-
cmu.

Crioco0ObI M3MepeHust BIaKHOCTH. VccenoBanrue HarpeBaHus 1 TjIaBJie-
HUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buowt oeghopmayuii. Habnooenue manvix oepopmayuti. Yuenuue-

CKUll IKCcnepumenm, 1adopamophsie padomot, npaxmuxkymsyuenue
3aKOHOMepHOCmell UCNAPEHUs HCUOKOCELL.

Hzmepenue yoenbHou meniomuol niasieHus ibod.

H3yuenue ceoticme HacvbiueHHbIX NAPO8.

24




3MepeHue aOCOMOTHOM BIAYKHOCTH BO3/4yXa U OIIEHKA MaCChl TApPOBB
[TOMEIIICHUH.

I3 mepenue Koaghuyuenma nosepxHOCMHO20 HAMANCEHU.

smepenue mooyns FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3YA OM NPUTLOINCEHHOU K HEMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuueckoe mose (24 yaca)

OnexTpuzanus Teia. DIEKTpUUECKUui 3apsia. J(Ba Buaa JIEKTpUUYECKUX 3a-
psnoB. I[IpoBOAHNKY, NUINEKTPUKU U NOJIYIPOBOJHUKH. 3aKOH COXpaHe-
HUS AJIEKTPUYECKOIO 3apsja.
B3aumoneiictBue 3apsiioB. 3akoH Kynona. TouedHbli 35eKTprUuecKuii 3a-
paa. Dnexkrpuueckoe noje. Hanpsxk€HHOCTD anekTpruueckoro nods. [Ipun-
LUII CYNEPIIO3ULIAN NIEKTPUUECKUX TOJIeH. JINHNY HaNpsKEHHOCTH dJIEK-
TPUUECKOTO MOJIS.
Pabota cun anekrpocraruyeckoro nosist. [lorennuan. Paznocts norenmua-
710B. [IpOBOHUKY U TUANEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juanek-
TpUYECKasl IPOHULIAEMOCTb.
OnexTpoéMkocTh. KoHaeHcarop. DneKTpoEMKOCTh MII0CKOTO KOHEHCA-TO-
pa. DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: 3IEKTPOCKOIL,
AJIEKTPOMETP, IEKTPOCTATHUECKas 3alIUTa, 3a3eMJIEHUE 3JIEKTPOnpHuoo-
POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPyWMHBIN IIPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. B3aumopeiicTBHE HadIEeKTPU30BAHHBIX TEIL.

3. DieKTpuYecKoe ToJie 3apsHKEHHBIX TEll.

4. IIpOoBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTuyeckast 3ammTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IJIOLIa 1

IJIACTHUH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKOM MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot
1. MI3mepeHue 351eKTpoEMKOCTH KOHIEHCAaTOpa.

DneKkTpu3anus Tei U e€ MposiBICHUs. JJIEKTpUUecKui 3apsa. JlBa Buaa
ANEKTPUUECKUX 3apsaa0B. [[pOBOAHUKHY, AUIIEKTPUKHU U TOJYIIPOBOIHUKH.
DneMEHTapHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS AJIEKTpuye-
CKOTrO 3apsija.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexktpu-
yeckoe noJie. Ero aeiictBue Ha ayieKTpuueckue 3apsasl. HanpsxénnocTs
anekTpuyeckoro noiisd. [Ipoouslit 3apsia. JIuHum Hanps->kEHHOCTH JIEKTPU-
4yeckoro nosist. OJHOPOAHOE STIEKTPUUECKOE MOJIE.

[ToTeH1ManbHOCTh JAEKTPOCTATUUECKOTO ToJIsl. Pa3HOCTH MOTEeHIMA-
70B ¥ HanpspkeHue. [loTeHunanbHas sHeprus 3apsaa B 3JIEKTPOCTaTH-
yeckomriosne. [ToTteniman sanekrpoctaTuaeckoro nois. CBsi3b Hapsi-
JKEHHOCTH TIOJISL U PA3HOCTH MOTEHIMAJIOB ISl JIEKTPOCTATHYECKOTO
moJtst (Kak 0-HOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIUI CYyepIIO3UIINH STEKTPUUECKUX TTOJIEH.

Tone moueunoco sapsoa. Ilone pagnomepro 3apsaxcennoti cghepwi. Ilone pas-
HOMEPHO 3apAdiCceHH020 no 00vémy wapa. Ilone pagnomepro 3apsiceHHoll bec-
KOHeuHou niockocmu. Kapmumnvl 1uHuti HAnpsascEHHOCmu 5mux nojeu

U IKEUNOMEHYUATLHBIX NOBEPXHOCMEN.

[IpoBOTHHKY B 3JIEKTPOCTATUIECKOM TOJIE. Y CIIOBHE PaBHOBECHS 3apsi-
JIOB. JIURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J{uanekTpuyeckas mnpo-
HHUIIae-MOCTh BEIIECTBA.

Konpaencarop. 91eKTpo€MKOCTh KOHAECHCATOPa. DJIEKTPOEMKOCTh TUIOCKOTO
KOHJIEHCATOpA.

Iapannenvroe coedunenue konoencamopos. Ilocredosamenvroe coeoute-
Hue KOHOeHCcamopos. JHEPTHs 3apsKEHHOTO KOHIEHCATOpa.

suoicenue 3apsicennol yacmuyvl 8 0OHOPOOHOM INEKMPUUECKOM NoJle.
Texunuueckue ycmpoucmea u mexHoio2uieckue npoyeccyl: NEKTPOCKOII,

DIIEKTPOMETP, JICKTPOCTATHYUECKAS 3AIUTA, 3a3EMIICHHE YIEKTPONPUOOPOB,
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KOHJICHCATOPHI, 2eHepamop Ban de I paaga.

emoncmpayuu

Y CTpolcTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA. DIICKTPUUYECKOE MOJIE 3a-ps-
YKEHHBIX [APUKOB. DJIEKTPUUYECKOE TOJIE IBYX 3aPSXKEHHBIX IUIACTHH.

Mooens snexkmpocmamuueckozo cenepamopa (Ban oe I'paaga).

[IpoBOAHMKY B JIEKTPUUECKOM I10JI€. DIIEKTPOCTATUYECKAS 3aIlUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NePeMEeHHOU éM-
Kocmu.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIA M T1Jia-
CTHH, PACCTOSHUS MKy HUMHU M TIUIJICKTPUICCKON MTPOHUIIAEMOCTH.
DHeprus 3JIeKTPUIYECKOro MOJIs 3apsSHKEHHOT0 KOHIEHCATOPA.

3apsaoka u paspsaoka KonoeHcamopa uepes pe3sucmop.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaxmuKym

Oyenka cun 83auMo0eticmeus 3apsdHCeHHbIX mell.

Habniooenue npespawenus snepauu 3apsiceHno20 KOHOeHcamopa  SHep-
2UI0 U3TTYYeHUs

ceemoouooa. HMzyuenue npomeKkanus moka 8 yenu, cooeparcaueli KOHOeHca-mop.
Pacnpedenenue paznocmu nomenyuanog (Hanpsajicenus,) npu nociedoea-
MenbHOM COeOUHEeHUU

KoHOeHncamopos. Hccnedosanue paspsioa konoeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTprueckuil Tok. TOkH B pa3HbIX cpeaax (12 yacos)

4.2 TIOCTOSTHHBIIH dJeKTpHYeCcKuil TOK (24 yaca)

DNEeKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUS YJIEKTPUUECKOTO ToKa. Mc-
TOYHUKHU ToKa. Crita Toka. [locTossHHBIN TOK.

Hanpsoxenne. 3akon Oma 15 ygacTka LETH.

DJIEKTPUYECKOE CONIPOTUBIICHHUE. Y AEIBHOE COPOTUBIIEHNE BEIIECTBA.
[TocnenoBarenbHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAMHEHHE POBO/I-
HU-KOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyns—IJlenna. MouHocTh
3JIEK-TPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEE CONPOTUBIEHUE UCTOUYHMKA TOKa. 3akoH OMa /1715 1mo-
HOU (3aMKHYTO#) 5iekTpuueckoi renu. Koporkoe 3ambikaHue.
DNEeKTpOHHAsE MPOBOJUMOCTh TBEPJIBIX METAIIOB. 3aBUCHUMOCTb COIPO-
THUBJICHHS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.
DneKTpuuecKuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTosiHHBIN TOK. Y CI0BHSI CYILIECTBOBAHUS IIOCTOSIHHOTO 3JI€K-
Tpuueckoro Toka. Mctounuku toka. Hanpspkenne U u 3JIC E. 3akonOma
JUISl y4acTKa LIETH.

DNEeKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTh COITPOTHUBIIEHHUS OJJTHOPOI-
HOTO MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIAIU TIONIEPEUYHOTO CEUEHMUS.

VY nenpHOE CONPOTHUBIIEHHUE BEILIECTBA.

[locnenoBarenbHOE, MapaiieNbHOE, CMEUIAHHOE COEAVMHEHHE IPOBOJIHU-
KOoB. Pacu€r pa3BeTBNEHHBIX 3MeKTpuuecKkux ueneu. Ilpasuna Kupxeogha.
Pabora snekrpuueckoro Toka. 3akoH Jxoyns—IleHna.

MomHOCTh 3JEKTPUUECKOTO TOKa. 1ennosas MOwHOCMb, vloensemas Ha
pesucmope.

OJIC 1 BHYTpEHHEE COMPOTUBIICHUE UCTOYHHUKA TOKA. 3akoH Oma Jy1st 1oJi-
HOM (3aMKHYTO#) 3JIEKTpUUYECKOM 1[enu. MOIIHOCTh UICTOYHUKA TOKA.
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[TonynpoBonHuku. CoOCTBEHHAs U TPUMECHAS TPOBOIUMOCTh MOJTY-
po- BOAHUKOB. CBolicTBa p—N-nepexoza. [1onynpoBoaHUKOBbBIE
npuOOpPHL. DIEKTPHUUECKUI TOK B PaCTBOPAxX M pacIijiaBax 3JIEKTPOIIH-
TOB. DJIEKTPOJIU-TUYECKAs] JUCCOLAALUA. DIEKTPOIIN3.
DnexTpuuecKuil Tok B razax. CaMoCTOSATENbHBINA U HECAMOCTOSITEIb-
Hblpazpsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue . aMiep-
METp, BOJIbTMETP, PEOCTAT, UICTOUHUKHU TOKA, AJIEKTPOHArpeBaTeb-
HbI€ IPUOOPHI,TEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP CO-
IIPOTUBJICHUSI, BAKYYM- HbIH IO/, TEPMUCTOPBI U (POTOPE3UCTOPHI,
IIOJIYTIIPOBOXHUKOBBIH MO/, TaJIbBaHUKA.
Vlemoncmpayuu

1. VI3mepeHue CHIIbl TOKA U HAIIPSKEHMSL.

2.  3aBUCHMOCTb COIPOTHBIICHMS LIMIMHIPUYECKUX MPOBOJI-

HUKOB OT/JIMHBI, IJIOLAH MONEPEYHOr0 CEUEHUsl U MaTepHraa.

3. CMenIaHHO€ COeIMHEHUE ITPOBOIHUKOB.

4. Tlpsmoe uzmepenue DJ1C. KopoTkoe 3amblkaHM€e rajbBaHuYe-

CKOTO 2JIE-MEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

5. 3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYpPHI.

6. IIpoBOAMMOCTB DIIEKTPOJIUTOB.

7. VckpoBoi pa3psiz ¥ IPOBOJIUMOCTh BO3IyXa.

8.  OmHOCTOPOHHSS MPOBOJUMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. I3yueHue cMemaHHOro COeIMHEHNUs PE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKA TOKA U €T0 BHYTPEHHETO COMPOTHB-

JICHUSL.
3. Ha0OuroteHue snexTposm3a.

KopoTtkoe 3ambikanue.

Konoencamop 6 yenu nocmosinnozo moka.

Texuuueckue ycmpouicmeda u mexHoa02uduecKue npoyeccol: aMInepMeTp,BoJIbT-
METp, PEOCTaT, CYETUUK ANEKTPUUECKON SHEPTUH.

Jemoncmpayuu

N3mepenue cuibl TOKa U HAIPSKEHUS.

Hccnedosanue 3asucumocmu cuivl moka om HAnpANCceHus 0Jisl pe3sucmopa,iamnol
HAKAIUBAHUS U C8eMOOUOOd.

3aBUCUMOCTD COMPOTUBIICHUS IHIMHAPUYECKUX MPOBOJHUKOB OT JJTUHBI, ILTOMIA-
JIM TIONIEPEYHOTO CEYCHHsI U MaTepHara.

Hccneoosanue 3asucumocmu cuivl moka om conpomueieHus npu noCmo-siHHOM
HanpsiceHuu.

[Ipsmoe nzmepenune IJC. KopoTkoe 3aMbIkaHue TabBaHUYECKOIO AJIe- MEHTA U
OLIEHKa BHYTPEHHETO CONpPOTHBICHUSA. Cnocodbl coeduneHus uc-moyHuKo8 mokxa,
3J[C bamaper.

Hccneoosanue paznocmu nomenyuanog mexicoy noaocamy UCHOYHUKAMOKA

Om CUbl MOKA 8 Yenu.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomot, nPAKMUKYM
Hccneoosanue cmewannozo coeounenus pesucmopos. lzme-

peHue Y0elbH020 CONPOMUBIeHUs NPOBOOHUKOS.

Hccneoosanue 3asucumocmu cuivl moka om HAnPANCeHUs OJisl AAMNbIHAKATUBAHUSL.
Veenuuenue npedena usmepenus amnepmempa (6orommempa). Namepenne 3J1C
Y BHYTPEHHETO COMPOTHUBIICHUS HCTOYHHUKA TOKA. Mccriedosanue 3a8ucumocmu
O/IC 2anveanuuecko2o snemeHma om gpe-meHu npu KOPOMKOM 3AMbIKAHULL.
Hccneoosanue paznocmu nomeHyuanog mexcoy noaocamu UCmo4HUKamoKda

om Cubl MoKa 6 yenu.

Hccneoosanue 3asucumocmu noae3Hot MOWHOCMU UCTMOYHUKA MOKA OMCUTbL
moKa.

HaGmonenue snexkrponusa

4.3 Toxu B pa3HbIX cpefax (6 yacoB)

DneKkTpruyeckas MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASI MPO- BOJU-
MOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIEHUS METALIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTD.
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DnexTpuuecKkuil TOK B BakyyMe. CBOIMCTBA 3JIEKTPOHHBIX ITy4KOB. [101ynpoBOHUKH.
CoOcTBeHHas U IPUMECHas MPOBOAMMOCTb MOJYIIPO- BOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI. DINEKTPUUECKUN TOK B AIEKTPOIUTAX.
ONEKTPOIUTHYECKAS JUCCOLMAUs. DIEKTPOIN3. 3akoHbl Papanes [ 3JIEKTPOIIn3a.
DnexTpuuecKui ToK B razax. CaMOCTOSTENbHBII U HECAMOCTOSITENBHBIN pa3psi.
Pasnnynble THIBI caMOCTOSTENBHOTO paspsana. Monnus. 1lnasma. Texnuueckue
YCmpoUcmea u npaKkmuyeckoe npumeHenue: ra3opas3psHblesIaMIIbl, JJIEKTPOHHO-
JIy4eBas TpyOKa, IOJIyIPOBOIHUKOBBIE IPHOOPHI:

TIMO, TPAH3UCTOP, (POTOANOI, CBETOINOI; TATbBAHUKA, paMHUPOBAHUEMEIH, BbI-
IIJIaBKa QJIFOMUHMS, SJIEKTPOHHAs! MUKPOCKOIIUS.

Jemoncmpayuu

3aBHCHUMOCTb COIIPOTUBJICHHSI METAJIOB OT TeMIleparypsl. [IpoBoqumMocTbanexkTpou-
TOB.

3akonwl anexmponusa @apades. Hckposoil pazpso u npogooumocns 803-0yxa.
Cpagnenue npogooumocmu Memanios u noaynpo8oOHUKOS.

OaHOCTOPOHHSIS TPOBOAMMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKmuKym

Habmtonenue snextponusa. M3mepenue 3apsada o0Hosanrenmnozo uona. Mccieoosanue
3Q6UCUMOCU CONPOMUBTIEHUS MEPMOPE3UCTIOPA O MeM=-Nepamypbi.

CHamue 801bm-aMNepHOU XapaKmepucmuxku Ouood.

OU3NYECKNM ITPAKTUKYM (16 uacos)

Cnocobvl usmepenus u3UUeckux GeludUH ¢ UCNONb306AHUEM AHAT0208bIX U YUPDPOBLIX
UBMEPUMETTLHBIX NPUOOPOS U KOMIBIOMEPHBIX OAMYUKOBLIX CU- cmeM. AbcontomHble u om-
HOCUMebHbIE NOZPEUHOCIU U3MepeHull pusudeckux senuyur. OyeHka epanuy nocpeutHo-
cmell.

TIposedenue KOC6EHHBIX UMeEPEHUll, UCCLeO08AHUL 3A8UCUMOCMEN (U3U- YEeCKUX Ge-
JIUYUH, NPOBEPKA NPEONONHCEHHBIX 2Unome3 (8b100p uz pabom,

ONUCAHHBIX 8 MEMAMUYECKUX paz0enax « Yuenuueckuil sKcnepumenm, a- bopamop-
Hble pabomvl, NPAKMUKYM).

Pe3seps (2 gaca)

Pe3seps (10 gacos)
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TemaTHueckoe niiannpoBanue kKypcalO kiaacce

[ba3oBblil ypoBeHb (2 daca)

| YrayOsieHHbIN ypoBeHb (5 4acoB)

HUYecKoro aBmkeHus. Cucrema orcuéra. Tpaekro-
pust. [lepemernienne, CKOPOCTh (CpeaHSSI CKOPOCTD,
MIHOBEHHAsl CKOPOCTh) U YCKOpEHHE MaTepUalIbHOM

[TOYKH, UX IIPOCKIUH HAa OCH CUCTEMBI KOOPAHWHAT.

Koi-B0 [Tema: ®@u3uKa M METOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
JacoB yacoB
1 du3nka — Hayka o npupone. Hayunsie Merozs! 11o-
3HAHUA OKpYXkaromiero Mupa. Poib sxkciepumenTa u
TEOPUU B TIPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPH-
MeHT B husuke. MoaenupoBanue GuU3nYecKux spiie-
HUI 1 IPOLIECCOB.
/lemoHcTpanuu 1. AHajIOroBbIe U HU(PPOBBIE U3MeE-
PUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATUYUKH.
1 Hayunbie runoressl. @uznyeckrue 3aKOHbI U TEOPHH.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunumn coorBercTBus. Ponb n Mecto gpusuku B
(bOopMUPOBaHUN COBPEMEHHOW HAyYHOU KapTHHBI
MHUPa, B IPAKTHYECKOHN CATEITHHOCTH JIFOICH.
Cnocobul uzmepenus usuieckux eeauyun (AHaI0208ble U Yu@dposvle usmepu- 1
menbHble NPUOOPLI, KOMNLIOMEPHbIE 0amuuKossie cucmemsl). [loepewnocmu u3-
lMepenul husuyeckux eenutur (A6COIIOMHAL U OMHOCUMENbHAS).
Mooenuposanue ¢usuyeckux asieHutl u npoyeccos (MamepuanvHas mouxa, ao- |1
CONIIOMHO MBEPOOe Meno, UOEAIbHAS HCUOKOCMb, UOeAlbHblU 2a3, MOYeYHbIl 3a-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
111020 MOKA NPU NOMOWU AHATIO208bIX U YUPPOBBIX USMEPUMENLHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/10u
1 Mexannueckoe ABukeHne. OTHOCUTEIBHOCTh MEXa-
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CiioxkeHHe IEpEMEILIEHUI U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE
nBroKeHue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
DOCTH, YCKOPEHUS, IyTH U NIepEMELICHUs MaTepH-
QIbHON TOYKH OT BpeMeHu. CB0OOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[6uorcenue mena, OpouleHHo20 noo YoM K 20PUOHM)Y.. 1
B3asucumocms Koopounam, ckopocmu u ycKopeHus mamepuanbHou mouku om |1
BpeMeHU U UX epaguru
Pewenue 3aoau no meme «/leudicenue mena, b6poutenHo2o noo yeiom K ecopu- |1
30HmMY. »

KpuBonuuerHoe n1BuxeHue. [[BukeHue Marepualib-

HOI TOYKHU 10 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHASA CKOPOCTb.

[lepuon u yactota obpamienus. LlenTpocTpemuress-

HOE YCKOPEHUE

UlaboparopHas pabota: M3yueHne HepaBHOMEP- HOTO

TBUKEHUS C LIEJIbIO ONPEIEIeHUSI MTHOBEHHOM

CKOPOCTH.
. [lenmpocmpemumenvroe (HOpManvHoe), KacameivHoe (maneeHyuaibHoe) u noi- |1
HOe ycKopeHue MamepuaibHoUu moyky
Pewenue 3a0au 1
Ulabopamopnas paboma: Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
UeCK020 MAAMHUKA OM €20 Napamempos

/Tlunamuka 7/10u+

[ [puHIMIT oTHOCHTENBHOCTH ["anunes. IlepBsIii 3a-

KOH HproToHna. IHEpImanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cui.

BTopoii 3akoH HeroTOHA 1151 MaTepHATBHON TOYKH.

Tperuii 3akoH Hpr0TOHA 1711 MaTepUaIbHBIX TOUEK
Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu- |1

DICYUYECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY MEY.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuina tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

DK8UBANEHMHOCNb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTb YCKOpe-
HUs c60000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NJIAHEMbL U OM 2e02pa-
puueckoil wupomol. /lgudcenue HebeCHbIX meil U ux Cnymuukos. 3axonvl Kenepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewtenue 3a0au o meme «/[unamurxar

Tpenne. Buapl Tpenus (OKOsl, CKOJIbKEHHUS, Kade-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIBXKEHUs U cuita TpeHus nokost. Koadduuument
TPCHUS. Cuna COIIPOTUBJICHUS ITPU ABUXKCHHUH TCJIA
B )KMJIKOCTH HJIU I'a3€.

[TocTynarenbHO€E U BpallaTeIbHOE IBUKEHUE a0CO-
[TI0OTHO TBEPAOrO TEIA.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpatieHus. [Ilnedo
CHJIBL. Y CJIOBHSI paBHOBECHSI TBEPOTO TEIA.

(Craruka 3 u3 4)Yemotiuugoe, neycmoiiuugoe, be3pasnuunoe paguogecue. Jlabo-
pamopnas paboma: Hsmepenue kospuyuenma mpenus no seruyune yeno-6020
Koahpuyuenma szasucumocmu Fmp(N).

[ Ipakmuxym «M3mepenue pasHooeticmsayroweli cuil npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

[ Ipakmuxym « M3mepenue pasHooeticmsayroweli cuil npu 08UdHCeHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHast pabota «lccnenoBanue ycioBuii paB-
HOBCCHS TBépI[OFO TCJI1a, UMCIOIICTO OCh BPALICHUS).

(Cratuka 4 u3 4) JlaboparopHas pabora «/3ydeHue yCTOMYMBOCTH TBEPIOTO
TCJId, UMCIOIICTO IJIOIIAaAb OIMOPHL.»

3akoHbI cOXpaHeHHns1 B Mexanuke 6/10
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IMysibC MaTepUaNbHON TOYKH (Tea), CUCTEMBI Ma-

TepuabHbIX TOYEK. IMIyNIbC CUIIbl U N3MEHEHHE UM-
[yJbca Teaa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE IBUKECHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamnenuu mo-
Menma uMnynibca 6 YeHmpanibHblX NOJIAX.

[ [enmp macc. Teopema o osudiceHuu yeHmpa macc.

Peuienue 3a0au no meme «3aKomu COXPAHEHUSL UMNYIbCca»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas Heprus MaTepuanbHon Touku. Teo-
pemMa 00 M3MEHEHUHN KHHETHYECKOW YHEPTHH.

Paboma cunvl Ha Maiom U Ha KoHeuHoMm nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

[/ Ipakmukym « M3mepenue umnyioca meia no mopmMo3HoOMY nymu. »

[ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loTeHumanbHas sHeprusd. [loTeHnmanpHas sHEprus
yrpyro nedopmMupoBaHHOM npykuHbL. [loTeHITHATE-
Has SHEprHs Tena BOIM3u noepxHocT 3emiu. [lo-
TEHIIMAJIBHBIE U HENOTEHIMAJIbHBIE CUIIbL. CBS3b pa-
0OTHI HETIOTEHIIMAJILHBIX CHJI C U3MEHEHHEM MeXaHH-
UECKON YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU. Y Ipyrue
U HEeyIpyrue cToNkHoBeHus. JlabopaTopHas

pabota «3ydueHne abCOIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepeusi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvbHas sHepeUs meia 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (HYmMpu u

GHE wapa). Bmopaﬂ KOCMU4YecKasl CKopocmbo. Tpembﬂ KocmudecKkas CKopocnib.
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Ypasnenue bepnynnu 0ns uoeanvrotl HHcuokocmu Kaxk ciedcmeue 3akona coxpare- |1
HU MEeXAHUYEeCKOU IHepIUl.
/labopamopnas paboma «Onpedenenue pabomol Cuibl MpeHusi NPU OBUNCEHUU 1
mena no HaKAOHHOU NAOCKOCTU. »

Tema: MoaekyJsipHasi pusnka u TepMoauHaMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu 9/15+3 (mpakTUKyMm)

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM

TEOPHUH U UX OINBITHOE 000CHOBaHUE. bpoyHOBCKOE

nBrkenue. Juddysus. Xapakrep IBHKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, )KUJIKOCTEH U TBEPABIX TE U 00BICHEHUE CBOWCTB

BEIIECTBA HA OCHOBE 3TUX MOJIENIEH.

Macca u pazmepsl Mosekyi. KonnuecTBo BelecTna.

[locTostnHas ABoranpo. TemnoBoe paBHoBecue. Tem-

neparypa u e€ usmepenue. lllkana remneparyp Liens-

cust
Peutenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsl Npu Men100oMeHe MeHcOy copauell U X0100HOU 000U

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MO-

IIeKyIIpHO-KMHETUYECKOW TEOPUU UJI€aIbHOTO Ta3a.

AOcoTFoTHAsI TeMIIepaTypa Kak Mepa CpeHe KuHe-

TUYECKON YHEPTUU TEIIOBOIO JBUKEHHUS YACTHUIL

raza. [lIkana remnepatyp KenbBuHa.
IMooenv uoeanvrozo easza 6 MKT: uacmuywl 2aza 08UHCYmMcs Xaomuyecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCONOMHOU memMnepamypbt mepmoOUHAMUYECKOL cucmembvl co cpednel |1

Kunemuyeckou aHepeueﬁ nocmynamejlbHo2o0 menjloeoco osudiceHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YpaeHerRue MOJI@KyJZﬂpHO-KUH€muV€CKOﬁ
meopuuy

["a30BbIe 3aKOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbroHa

I/Isonpoueccm B UACAJIBHOM ra3€ C IIOCTOSIHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHO UCNOIb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKoMeHO08aHO UCHOIb30-
sanue yughposoil 1abopamopuu). »

Pewenue 3a0ay no meme «l azoevie 3aKOHbLY

["paduueckoe nmpeacTaBiIeHUe U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezesneHre MacChl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHIA 00bhEMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Peutenue 3a0ay no meme «H3onpoyeccwvl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KOIU-
uecmeom eewecmsa. I paghuueckoe npedcmasierue u30npoYeccos: U30mepma,uzo-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom 2aze ¢ NOCMOAHHbIM KOU-
uecmeom gewjecmea. I paguueckoe npedcmasienue uzonpoyeccos: uzomepma,
u3oxopa, uzobapay

Oboowarowuii ypox no meme « OCHOBbL MONEKYIAPHO-KUHEMUYECKOL MeopuLLy

OcHoBbl Tepmoaunamuku 10/20

TepmoanHamuueckas cuctema. BHyTpeHHsIs S3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomnuecTBo TemoTsl U paboTa.

BHYyTpeHHsIs SHEPTUsl 0OJHOATOMHOTO HUJI€aIbHOTO
rasa.

3aoanue enewnux ycaosuti ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. [lapamempor T]] cucmemol kak cpeonue 3HAYEHUs BeTUYUH, ONUCLIBAIO-UYUX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuxu. Camonpouszeonvhasn peraxcayus T/ cucmemvik |1
mensi060My pasHosecuro.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasicenue 013 enympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DMOLL MOOENU. HU3KAs KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypui

Buibl Terionepeiayn: TermIonpoBOHOCTb, KOHBEK-

(151, U3JIydEHHUeE. Y IeJIbHas TEIUIOEMKOCTD BEILIECTBA.

KoruecTBO TEIIOTHI MIPH TeIIonepenaye.

[Tonstre 06 agunabaTHOM mporiecce. [lepBriit 3akoH

TEPMOTUHAMUKHN
Keazucmamuueckue u Hecmamuieckue nPpoyecchyl. 1
DnemenmapHas paboma 6 mepmoouHamuxe. Boiuucienue pabomol no epaguxy
npoyecca na pV-ouazpamme
Yoenvnas u monapras mennoémxocmu eewecmsa. Ypasnenue Maiiepa 1
Yoenvnasa mennoma ccopanus monnusa. Pacuém xkonuuecmea meniomol npumen- (1
nlonepedaue

[IprMeHeHne IepBOro 3aK0Ha TEPMOIUHAMUKH K

n3omnporeccam. ['paduyeckas uHTepripeTanus pa-

0OTHI raza.

BTtopoii 3akoH TepmoauHamuku. HeobpaTumocTts

[TPOLIECCOB B IPUPOJE.
Pewenue 3a0ay no meme «llpumenenue nepeozo 3ak0Ha mepmMoouHamuku K uzo- |1
npoyeccamy
[Konuuecmeo mennomsl u paboma Kax mepul usmeneHus: enympenueti onepeuu 1/ |1
cucmemul
Bmopoti 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedame menyiomy om bojee X0J00H020 meia K Ooaee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MalMHbL. [[pUHIMIBI TEWCTBUS TETIOBBIX
MarmH. [IpeoOpazoBaHust YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] TenmoBoit mamunsl. [ukn KapHo u ero
KII/JI.
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DKOJIOTUYECKHE TPOOIEMBI TeTIIIOIHEPTETHKH.
UlaGopaTopHnas paborta «3mMepeHue yaeabpHON Terio-
EMKOCTI)

UlaGopatopHas pabota: MccrnenoBanue mpoliecca OCThIBAaHHS BELIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTHble cocTosiHUsI BemecTBa. ®a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue U KOHACHCANMs. Micnapenue u ku-
neane. AOCOMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacelleHHslil nap

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TEeMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoCmuu
0asieHuss HACLIWEHHO20 NApa oM MeMnepamypbul, Ux He3asUCUMOCmb 0m 00b- éma
HacvlyeHHo20 napa. 3asucumocms memnepamypuvl KUneHus om 0deieHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6coniomuasn u OMHOCUMENbHAS 6IANCHOCTb

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBépnoe Teno. Kpucrammueckue u amopgHbIe TeNa.
AHN30TPOIUS CBOMCTB KpucTaiuioB. JKuaknue Kkpu-
crauibl. COBpEMEHHBIE MAaTEPUAIIBI.

[ [naBiieHue M KpucTaUIM3aLK. Y JeNbHas TEIIOTa
ruiaBsieHus. CyonuMmanus. Y paBHEHUE TEIIOBOTO
OanaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cogue. Moodyns FOnea.
[ Ipeden ynpyeux oeopmayuii.

Tennosoe pacuupenue dHcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOe Pac-
wupenue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTUY 8eujecmea KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeeHHOM yposHe).

UlaGopaTtopas pabota «3MepeHrne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas pabota «M3mepenne momynst KOHra

O000maromuii ypok 1Mo TeMe «ArperaTHble COCTOS-
HUS BEILIECTBA

/Ipeobpazosanue snepauu 8 (hazosvix nepexodax. Ypasnenue mennogozo 6a-
nanca.

/losepxHocmuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsicenus. Ka-
NULIAPHBLE AGTICHUSL.

/[asnenue nood uCKpusIéHHolU nosepxHocmoio scuokocmu. @opmyna Jlannaca.

Tema: DiexkTpoagunamuka 22/54

DaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

OnexTpusanus Teil. JNeKTpudeckuil 3apsan. JBa Buna
PIIEKTPUYECKUX 3apsa0B. [[poBOAHMKH, AU- dIIEKTpU-
KW 1 TIOJyTIPOBOJHUKU. 3aKOH COXPAHEHHUS JJIEKTPHU-
ueckoro 3apsnaa. Bzaumoneiictsue 3apsiaoB.3akoH
Kynona. ToueuHslii 2JIEKTPUYECKU 3apsil.

DnexTpudeckoe nose. HanpsE€HHOCT ay1eKTpuye-
ckoro nosst. [TpuHIun cynepno3unyu EeKTpUIECKUX

rosiel. JInHuM HanpsHKEHHOCTH dJIEKTPUUYECKOTO TOJISL.

[/lone moueunoeo 3apsoa. Ilone pasnomepro sapscennoil cgpepoi. Ilone pasho-
MepHO 3apAadCcenHo20 no 00vEeMy wapa

[lon1e pagnomepHo 3apadriceHHOU OeCKOHeYHOU NI0CKOCMU

|Pewienue 3a0a4

PaGota cui snekTpocTaruueckoro nois. [lorenmuan.
Pa3HoCTh MOTEHIIMATIOB

[IpOBOAHMKY U AUDIEKTPUKHU B SJIEKTPOCTATUYE-CKOM
nosie. J{usnekrpuueckasi IpOHULIAEMOCTb.
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I lomenyuanbHocms 21ekmpocmamuyecko2o nois. Ilomenyuanvuas snepeus 3a-ps- |1
0a 6 271eKmpocmamuyeckom noie.
[Kapmumbl 1unuil HanpsjicEHHOCMU 3MuX noael U IKBUNOMEHYUATIbHbIX N08ePXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cesizo HanpsicéHnocmu nojs u paswocmu no- |1
menyuanoe 0iis INeKMpoCmMamuiecko2o nojisi (Kak 00HOPOOH020, MAK U HEOOHO-
poonoco).

DnexktpoéMkocTs. Konngencarop.

DK TPOEMKOCTD IUTOCKOT'O KOHJICHCATOPA. DHEPTHSI

3apsHKCHHOI'O KOHJICHCaTopa
[ lapannenvroe coedunenue KOHOEHCAmMopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (Hanpsoicenus) |1
npu nocredosamenbHoOM coeOUuHeHUU KOHOEHCAmopos.

JlaboparopHas pabota «3mepeHune 3MeKTPOEMKOCTH

KOHJICHCATOPA.»

O60061mamui ypoK 1Mo TeMe «INEKTPOCTATUKA O06001amuN YPOK MO TeMe «IJIEKTPUUECKOE MOJIe)
/[6u0i1ceHUe 3apANCEHHOU YaCmUYbl 8 0OHOPOOHOM JIEKMPUYECKOM NoJle. 1
Ulabopamopras paboma « Habnrooenue npespawenus snepeuu 3apsanicenio2o kon- |1
OeHcamopa  IHepeUio U3YyUeHUs: C8emoouood. »
Pewenue 3a0au 1

TexHU4ecKue yCTPOICTBA U MPAKTUYECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dJEKTPOCTaTHIE-
CKasl 3allUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TexHn4YecKkue yCTpONCTBa M IPAKTHUECKOE MpPUMEHE-
HUE: KOHJEHCATOP, KONMUPOBAIBHBIN ammapar, CTpyu-
HBII [IPUHTED

TexHu4eckre yCTpocTBa U MPAKTUIECKOE TPUMEHEHHE: KOHJIEHCATOp, KOMMPO-Balb-
HBII anmapar, CTpyWHBINA PUHTEP, cenepamop Ban oe I paaga.
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Peutenue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noie»

Peweriue 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 none)

Obobwarowuil ypox no meme « nekmpudeckoe noiey

[MocTosTHHBII 3JIeKTpUYecKHii TOK. Toku B pa3Hbix cpeaax 12/30

DJICKTPUUYECKUI TOK. Y CJIOBUSA CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOoKa. MicTouHUKM TOKA.

Cuita Toka. [locrosunbiii Tok. Hanpsbkenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKa om HANDANCEHUA onsa
VIAMNbl HAKAJIUBAHUA. »

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moxka om HANpANCEeHUs ONSANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /1715 yyacTKa IeTH.
(DJIEKTPUIECKOE COMPOTUBIICHHE. Y IEITBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’IGI[OB&TGHI)HOG, napajajiCJbHOC COCAMHCHUE IIPO-
BOJIHHUKOB. CMmemranHoe COCAUHCHHNEC ITPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

PaGota snekTpruyeckoro Toka. 3akoH Jxoyns—
UleHiia. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C u BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA
Toka. 3akoH Oma J1J1s TOJTHOM (3aMKHYTOM) dJ1eK-
Tpudeckoi nenu. KopoTkoe 3aMbIKaHUeE.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix snexkmpuueckux yeneu. I[lpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuveckux yenei. Ilpasuna Kupxeogpa

(OJIEKTPOHHAsE MPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B Bakyyme. CBONCTBA JIEK-
TPOHHBIX ITyYKOB.

/labopamopnas paboma « Yeenuuenue npedena usmeperusi amnepmempa (80abm-
lwempa)»

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBoguuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJAMMOCTB IOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [TomynpoBoiHUKOBBIE TPHOOPHI.

(JJIeKTpUYECKNi TOK B paCTBOpax M PacIIaBax dJIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvl @apades 011 I1eKmMpoaU3a.

Ulabopamopnas paboma: Hccneoosanue 3agucumocmu 3/C eanveanuueckocose-
lvMenma om epemeHu npu KOPOMKOM 3AMbIKAHUU

|Pewenue 3a0au

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [azma.

UlaGopaTopHnas pabora: U3mepenune D/1C u BHYT-peH-
HCT'O COIIPOTHUBJICHUA UCTOYHHKA TOKA.

UlaGopatopHast pabota: McciienoBanue pa3HOCTH MOTEHITUATIOB MEXTy TTOJTFO-Ca-
MKW UCTOYHHUKA TOKA OT CHUJIbI TOKA B LICIIN.
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Paznuunvie Munvi CAMOCMOImMenbHo20 paap;zc)a 1

[ Ipaxmuxym « Cusmue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
[/ Ipakmukym « Cusamue 6016m-amnepHou XapaKkmepucmuxu Ouood. » 1
1 [loBTOpEHME TeMbI «MeXxaHuKa
1 [ToBTOpEeHME TeMbI «MeXaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCTU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUsL) 1
/ Ipaxmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HaMANCeHUsL» 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATperaTHble COCTOSHUS BEIlle-

CTBa»
I3 mepenue Koaghpuyuenma nosepxHocmuoeo Hamsicenus Msmepenue adbconom- |1
HOUL 671AJCHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEUWeHUU
U3 mepenue Kodgpuyuenma nosepxHocmuo2o Hamsicenus Mzmepenue abconom- |1
HOU 871AJCHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEeUWeHUU
Obobwarowuti ypox 1
68 Peseps 2/10 170

11 kJaacc
ba3oBblii ypoBeHb (2 yaca) [Yruy0JieHHbIH ypoBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIMHAMUKA (11 q) PA3JIEJT 4. DJIEKTPOAIUHAMUKA (27 u)
Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 ) Tema 4. Macnumnoe none (14 u)
[TocTossHHBIE MarHUTHI. B3auMoaencTBUE TOCTOSIHHBIX MAarHUTOB. B3aumoneiicTBre OCTOSHHBIX MATHUTOB U TPOBOJIHUKOB C TOKOM.
MarnutHoe nosne. Bekrop MmarHnuTHOM nHAYKuK. [IpuHiun cynepnosunnn | MarautHoe nosie. Bektop MarHuTHON MHAYKUWUA. [TpuHImn cynepno3nnnu
MarHuTHBIX nosied. JInauu maruuTHOM uHAyKuuu. Kaptuna nuauit MAarHUTHBIX 1OoJed. JIMHUKM MarHUTHOM MHAYKUHUK. MarHuTHOE 1oJIe
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MarHUTHOW MHAYKLIMH TOJISI TOCTOSTHHBIX MarHUTOB.
MarnuTtHoe 1ose npoBoIHUKA ¢ TOKOM. KapTuHa JIMHUN UHAYKIUN
MarHuTHOTO
MOJIsl JJTMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJAHUKA,
KaTylKH ¢ TOkoM. OnbIT Opcrena. BzanMmoneicTBue NpOBOAHUKOB C TOKOM.
Cwiia Amriepa, e€ MOy/Ib U HalpaBJICHUE.
Cuna JlopeHnua, e€ Moay/b 1 HarpaBlieHUE. JIBUYKEHUE 3apsyKEHHOU
YaCTHIIBI B OJHOPOJAHOM MarHUTHOM Tojie. Pabota cuibl
Jlopenna. fIBneHue aneKTpoMarHuTHOM MHAYKIMU. [ToTok BekTOpa
MarHuTHOM uHAyKuH. DJ]C nHAYKIIUU. 3aKOH JIEKTPOMAarHUTHON
unaykuun Papanes. Buxpepoe anekrpuueckoe nose. JC nHAyKIuu B
MPOBOJAHUKE, ABUKYIIEMCS IMOCTYNATeIbHO B OTHOPOAHOM MAarHUTHOM IIOJIE.
[TpaBuio JleHra.
WunykruBHOCTh. SBNeHne camonnaykuuu. 3/1C caMouHyKIUY.
DHeprusi MAarHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIEeKTPOMarHUuTHOE T0JIE.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: TOCTOSHHBIC
MarHuThl, JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIU dJIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS TI€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTIO MyYKa MarHUTHBIM TIOJIEM.
JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.
B3anmopneiicTBue AByX POBOIHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIIa Ha HOHBI AIEKTPOIIUTA.
SIBneHuE 3EeKTPOMarHuTHOM UHIYKIUU.
[TpaBuno Jlenna.
3aBucumocth JOJ{C MHAYKIMHM OT CKOPOCTH MU3MEHEHUS MarHUTHOIO
MTOTOKA.
10. SIBneHue CaMOMHIYKIIUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuot

1. HM3yudeHune MarHUTHOIO MOJISl KATYIIKH C TOKOM.

W Nk wWN e

2. HccnenoBanne neiCTBHs MOCTOSTHHOTO MArHUTA HA PAMKY C TOKOM.

MPOBOJIHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKU U KPYTOBOT'O BUTKA).
OnbiT Opctena. Cuna Amnepa, e€ HanpasiaeHue U Mmoayib. Cuna JlopeHna,
e€ HampaBJICHUE U MOAYJIb. [|BHKeHUE 3apsyKEHHOM YacTUIIBI B OTHOPOJHOM
MarHuTHoM mosie. Pabota cunbl Jlopennia. MaruuTHoe 1oJie B BEIIECTBeE.
Deppomaznemuxu, napa- u OUAMacHemuKu

TexHuueckue ycmpoticmea u mexHonio2udecKue npoyeccol. MPUMEHEHUE

ITIOCTOSAHHBIX MAarHuToB, 9JICKTPOMArH1uToOB, TCCTCP-MYIIBTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPHUTENN AIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna 7nuHMA UWHAYKOUMM MarHUTHOIO TIOJS  IIOJIOCOBOIO
Y TIOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

2. Kaprtuna nuHMI MarHUTHOM MHIYKLUMU HOJS JUIMHHOTO IPSIMOTO

IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KaTYIIKH

C TOKOM.

B3anmopneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

HeiictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaGmronenue nBMKeHUs My4Ka 3JIEKTPOHOB B MarHUTHOM I10JI€.

[TpunIMI JEUCTBUSA 3JIEKTPOU3MEPUTEITBHOTO

MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, nPAaKmMuKym

HccnenoBanne MarHUTHOTO TOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppOMarHeTUKOB.

HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbsl Ammepa.

W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

No ok ow

Sk wdE

Awmmnepa.
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3. I/ICCHG,Z[OBaHI/Ie SIBJICHUA BHCKTPOMaFHPITHOfI WHAYKIHU.

Tema 5. Inexkmpomaznumnuasn undykyusn (13 u)

SIBnenue 3eKTpOMarHuTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOU
uHaykiuu. JJIC nHaykiuu. 3aKoH 3JIEKTPOMArHUTHON MHAYKUIMK Dapajes.
Buxpeoe anexrpuueckoe nozie. Toxku @yko. 3/1C nnaykuuu
B IIPOBOJIHUKE, IBHIKYILEMCS IIOCTYIATeIbHO B OTHOPOIHOM MarHUTHOM
nose. [IpaBuno Jlenua. ManyktuBHOCTH. Karyiika MHAYKTUBHOCTH B LU
IIOCTOSIHHOTO TOKa. SIBiieHne camonHaykuuu. J/JC caMonHayKIuu.
DHeprus MarHUTHOTO T10JI KaTyIIKU C TOKOM. DJIEKTPOMAarHuTHOE I10Jie
Texnuueckue yempouicmea U mexHoao2uyecKue npoyeccul.
UHAYKIIMOHHAs T[€4b, COJIEHOWJ, 3allUTa OT DJEKTPU3aUUu TEeI IpHU
JBUKCHUH B MArHUTHOM I10JI€ 3€MJIU.

lemoncmpavyuu
1. HaGmtoneHue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.
Uccnenosanue 3aBucumoctu 3/1C MHAYKLIHMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO NOTOKA.
3. Ilpaswuo Jlenna.
4. Tlagenuwe MarHuTa B aTIOMUHUEBON (MEIHOI) TpyOe.
5. SlBneHue caMOMHIYKIIHMH.
HccnenoBanne 3aBucumoct JJIC  caMOMHAYKIMH OT CKOpPOCTH
M3MEHEHUS CHJIbI TOKA B LIETIH.

no

S

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, npaKmuxKym
1. HccnemoBaHue sIBICHUS IEKTPOMArHUTHON HHIYKIIH.
2. OmnpezneneHue MHAYKIMM BUXPEBOTO MArHUTHOTO TIOJISL.
3. HccrnenoBanwue sBICHUS CAMOUHIYKITUH.
4. COopka MOJIETH JIEKTPOMarHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHW U BOJIHBI (24 u)

PA3JIEJT 5. KOJIEBAHUMS 1 BOJIHEI (60 1)
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Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoOMazHumHble Koneoanus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUUYECKUE KOJICOAaHUS.
l'apmonnueckue xonedbanus. [lepron, yactora, ammuTyaa u ¢asa
kosiebanuit. [TpykuHHBIN MasTHUK. MaTemMaTnuecKuii MasiTHUK.
YpaBHeHHE rapMOHUYECKHX Kosiebanuil. [IpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYp. CBOOOAHBIE ANIEKTPOMArHUTHBIE KOJIeOaHHs B
U/1eaJIbHOM KOJIeOaTEeIbHOM KOHTYpe. AHAIOTUS MEXy MEXaHUUECKUMH U
ANIEKTPOMAarHUTHBIMU Kosiebanussmu. @opmyna TomcoHa. 3akoH
COXpaHEHHUs YHEPTUU B UJCaIbHOM KosieOaTeIbHOM KOHTYpE.
[Ipencrasnenue o 3aryxammux KojieOaHusAX. BoIHYKIeHHBIC
MexaHu4yecKue kosebanus. Pe3onanc. BeIHyKI€HHbIE 3JIeKTPOMAarHUTHbIE
KoJIeOaHMsI.

ITepemenHbIi TOK. CHHYCOUAAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUTUTYHOE U AEHCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepesada u norpedieHue
ANIEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKU TIPU IIPOU3BOJICTBE
aneKTpo3Hepruu. Kynprypa ncnosb30BaHus 3JE€KTPOIHEPTUU B
MIOBCEAHEBHOM KU3HU

Texnuueckue ycmpouicmea u npaKkmudeckoe npumeHeHue. NIEKTPUIECKUN
3BOHOK, F€HEPATOp NEPEMEHHOT0 TOKA, IMHUM NIEKTpoIepesay.

Hemoncmpayuu

1. Hccnenosanue I1apaMeTpoB Kose0arenbHOI
(IpyXUHHBIA WM MaTeMaTUYECKUN MasiTHUK).
HabmroneHnue 3atyxarmux KoineOaHui.
HccnenoBanne CBOWCTB BRIHYKJICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMUS.
OcumsutorpaMMbl  (3aBUCHMOCTH CHJIBI TOKAa W HANpPSDKEHHUS OT
BPEMEHM) IS AJIEKTPOMAarHUTHBIX KOJIEOaHUH.

7. Pe3oHaHc mnpu MOCIENOBAaTENbHOM COEIMHEHUU PE3UCTOPA,

KaTyIIKU UHAYKTUBHOCTH U KOHJIEHCATOpA.

8. Monenb TUHUM IEKTpONepeaadHy.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

CHUCTCMBbI

o v AW

KonebarensHas cucrema. CBOOOIHBIE KOJIEOaHMS.

INapmonunyeckue xonebanus. Kunemarnueckoe v JUHAMHYECKOE OMTUCAHUE.
DHepreTUYecKoe ONrcanue (3aKOH COXPAaHCHUST MEXaHHYECKON SHEPTHUH ).
Bv1600 ounamuueckozo onucanus eapmMonuieckux KoieoaHuil u3 ux
IHEP2eMUYECcKo20 U KUHEMAMUYECKO20 ONUCAHUSL.

Amnaumyoa u gpaza konebanuil. Cés3b amniunyowvl KoieOaHUul UCXOOHOU
BENUYUHBL C AMIAUMYOAMU KOLEOAHULL €€ CKOPOCIU U YCKOPEHUS.

[Nepuox n yactora konebanuii. Ilepron MagbIx CBOOOMTHBIX KOJICOAHHI
MaTeMaTHYeCcKoro MasTHUKA. [lepros CBOOOIHBIX KOIEOAHUH MPYKHMHHOTO
MasITHHKA.

[TonsTHe 0 3aryxaroimux KojaeOaHusIX. BeIHyX/IeHHBIC KOJICOaHHUS.
Pesonanc. PezonancHas kpuBas. BinusHue 3aTyxaHus Ha BUJI PpE30HAHCHON
KPUBOMH. ABTOKOJICOAHMSI

YacChbl, Ka4CJin, MY3bIKAJIbHBIC HHCTPYMCHTHI, CGﬁCMOFp&(b.

Jemoncmpayuu

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npaKmMuKym

Texnuueckue ycmpodcmea u mexHojaocuveckue npoyeccol: MCETPOHOM,

1. 3amuchk konedaTeaIbHOro IBUKEHUS.

2. HaOnronenne HE3aBUCHMOCTH TEpHOIA MajbIX KoJeOaHWil rpy3a Ha
HUTH OT aMILTUTY/bI.

3. UccrnenoBanme 3aryxarommx KojeOaHWH M 3aBUCUMOCTH TIepHOa)
CBOOOIHBIX KOJI€OaHUH OT CONPOTHUBIICHHUS.

4. HccnenoBanue koiie0aHWU Tpy3a Ha MACCUBHOM TPYKHHE C IIENIBIO
(dbopMHUpOBaHUS TPEACTABICHUN 00 M€aTbHON MOJENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEeHHs SHEPIUH MPH KOIeOaHUAX Tpy3a Ha MPYKUHE.

6. HccnemoBanue BBIHYKIECHHBIX KOJICOAHUH.

7. Habnronenue pe3oHaHca.

1. H3zmepenue nepuoja  CBOOOAHBIX  KojeOaHMM
Y TIPY)KHHHOTO MasITHUKOB.

2. V3yueHue 3aKOHOB JIBM)KEHHUS Tella B XOJie KoyleOaHHWN Ha yIpyrom
noJBece.

3. V3yueHue ABMKEHUS] HUTSIHOTO MasiTHHUKA.

HHUTAHOI'O
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HccnenoBanue 3aBUCUMOCTH TNEpUoJa MalbIX KoJieOaHU# rpys3a Ha
HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue INEPEMEHHOIO TOKA B LENHM M3 IIOCIENOBATEIBHO
COECIUHEHHBIX KOHAECHCATOPa, KaTyIIKU U PE3UCTOPA.

4. Tlpeobpa3zoBaHHE SHEPTUU B IPYKUHHOM MAasTHUKE.
5. HccnenoBanue yObIBaHHSI aMIUTUTY/IbI 3aTYXAIOIINX KOJICOaHUH.
6. HccnemoBaHue BBIHYKIECHHBIX KOJICOAHUH.

Tema 2. Inekmpomazcnummnuie koneoanus (15 u)

Konebarenbublii koHTYp. CBOOOAHBIE ANIEKTPOMArHUTHBIE KOJIEOaHHS

B UJieaJIbHOM KoJiebarenbHoM KoHType. @opmyna Tomcona. Ceazo
amMnaumyovl 3apsioa KOHOeHCamopa ¢ AMIAUMY 00U CUTbL MOKA

8 KoNlebamenbHoM Konmype.

3aKOH COXpaHEHHS PHEPTUU B HJICATBHOM KOJIe0aTeIbHOM KOHTYPE.
3aryxaromiye JIeKTPOMarHuTHbIE KojieOaHus. BeIHyX1eHHbIe
AIIEKTPOMArHUTHBIE KOJICOAHMS.

[Tepemennsblit TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE

U JICHCTBYIOIIIEE 3HAYCHUE CHUIIBI TOKA M HANIPSDKCHUS TIPU Pa3IMIHON opme
3aBHUCHMOCTHU NIEPEMEHHOTO TOKa OT BPEMEHHU.

CunycouoanvHulil nepemeHublll mox. Pezucmop, konoencamop u Kamyuwka
UHOYKMUBHOCMU 8 Yenl CUHYCOUOATbHO20 NepeMeHHo20 moka. Pesonanc
mokos. Pezonanc nanpsoicenuil.

WneanbHblit Tpancpopmatop. [IponsBoacTso, nepeaaya u noTpediacHue
AIEKTPUUECKON SHEPTHH.

OKOJIOTHYECKHUE pUCKU TIpU MPOU3BOACTBEC IJICKTPOIHCPTHUHU. KynLTypa
M CIIOJIB30BaHUSA DJICKTPOOHEPI U B HOBCGHHGBHOﬁ KU3HU.
Texnuueckue ycmpoﬁcmea u mexrnojaocuveckue npoyeccol: BHCKTpI/I‘{eCKI/Iﬁ
3BOHOK, FCHCPATOP NECPEMECHHOI'O TOKA, TMHUHU JICKTpOHICpcaay.

Jemoncmpayuu
1. CBobonaHbIe 2MEKTPOMArHUTHBIE KOJIEOAHMUS.

2. 3aBHCHMOCTh YacTOTBI CBOOOTHBIX KOJCOAHWH OT WHIYKTHBHOCTH

1 EMKOCTH KOHTYpA.
OcumIorpaMmsbl AIEKTPOMArHUTHBIX KOJIEOaHUH.
I'eneparop He3aTyxaronmx AEKTPOMArHUTHBIX KOJIeOaHUH.
Moens 37IeKTpOMarHuTHOTO TeHepaTopa.
BrinyXeHHBIE CHHYCOUIaTbHBIE KOJIeOaHusI.

No ok ow

MNEPEMCHHOTO TOKA.

8. Pe3oHaHC mpHM mNOCIENOBATENTHHOM COEIMHEHHH PE3NCTOpPA, KaTyHIKH
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WHIYKTUBHOCTHU M KOHJECHCATOPA.
9. VYcTpoiiCTBO M MPUHIUIT ACHCTBUS TpaHchopmaropa.
10. Mopnenb TMHUY ICKTPONepeaadH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomol, RPAKMUKyM
1. HW3yuenue Tpanchopmaropa.
2. HccrnegoBaHue — MEPEeMEHHOTO  TOKa  uepe3

COeTMHEHHBIE KOHCHCATOP, KaTYIIKy U PE3UCTOP.

3. Habmtonenue >meKTpOMarHUTHOTO PE30HAHCA.
4. HccnenoBanue pabOThl HICTOUHUKOB CBETA B I MEPEMEHHOTO TOKA.

IIOCJICAOBATCIbHO

Tema 3. Mexanuueckue u 3neKmpomazHummusle 60JiHbl (5 u)

Tema 3. Mexanuueckue u ynekmpomazhummsle 60.nwl (10 u)

MexaHn4YeCKUE BOJIHBI, ycI0BuUs pacupoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHHs U JUIMHa BOJHBL. [lonepeynble U MpogoIbHBIE BOJTHBI.
WnTepdepenus u qudpakiius MEXaHHIECKUX BOJIH. 3ByK. CKOpOCTh
3Byka. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3Byka. DineKTpoMarHuTHbIE
BOJIHBI. YCIIOBHSI M3ITy4CHHS AJIEKTPOMArHUTHBIX BOJIH. B3anmHast
opueHTaius BekropoB E, B, vV B snexTpomaruutHoi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, IPEIOMIICHHE, TTOJISIPU3aIHs,
mudpakuus, uatepdepenius. CKopocTb EKTPOMAarHUTHbIX BoJH. [1kana
AIIEKTPOMATHUTHBIX BOJH. [[puMeHeHne 2IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY. [IpMHIMIIBI paOCBA3U U TeleBUACHU. Pagnonokanus.
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: My3bIKaJbHbIe
WHCTPYMEHTHI, YNbTPa3ByKOBasi AMArHOCTUKAa B TEXHUKE U MEAMIIMHE,
panap, paauonpuéMHHUK, TeJIEBU30p, aHTeHHa, Teneon, CBY-meys.

Jemoncmpayuu
1. OOpa3oBaHHE W PACIPOCTPAHEHHUE IOMEPEUYHBIX M IPOIOIBHBIX|
BOJTH.
2. KomneGimromieecs Teno Kak HCTOYHHUK 3BYKA.
3. HaGnroneHue oTpaskeHUs ¥ PEIOMIICHUS] MEXaHUYECKHUX BOJTH.
4. HaGmronenue natepdepeHuy u AUGpakiniy MEXaHUIECKUX BOJIH.
5. 3BYKOBOW pe30HaHC.
6. HaOmroneHue cBsI3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION

M 4aCTOTOU KOJIEOAaHUIA.

MexaHnndeckue BOJIHbBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunsie

Y IIPOZI0JIbHBIE BOJIHBL. [leproa, CKOpOCTh pacipOCTpaHEHUs U JUIMHA
BOJIHBL. CBOMCTBA MEXaHMYECKUX BOJIH: OTPAXKEHUE, IIPETIOMIIEHHE,
uHTephepeHIus U TudpaKiusl.

3Byk. CropocTh 3ByKa. ['poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIymoBO€ 3arpsi3HEHUE OKPY>KAIOLLEH CPEb.

DEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUS U3IYYEHUSI SIEKTPOMATHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH: OTPa’KE€HUE, IPEJIOMIICHUE,
nojsipuzanys, uaTepdepenys u audpakus. [lkana snekTpoMarHUTHBIX
BOJIH. [I[prMeHeHne 31eKTpOMarHuTHEIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIBI paguocBs3u U TeneBuaeHus. Pagunonokanus.
DJEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. MY3bIKaJIbHbIe
UHCTPYMEHTHI, pajap, pajuoNpUEMHUK, TEJIEBU30p, AHTEHHA, TeJe(oH,
CBY-neusb, ynbTpa3ByKoOBask JUArHOCTHKA B TEXHUKE U MEIHUIIMHE.
Jemoncmpayuu

ObpazoBaHue U pacpOCTPAHEHUE TOTIEPEYHBIX U MPOJOIBHBIX BOJH.
KoneGuomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHHIH.

HabGmronenue otTpakeHus U MPEOMIICHUS MEXaHMYECKUX BOJIH.
Habmonenue untepdepeHnu v Juppakiui MEXaHUYECKUX BOJIH.
AKYCTHYECKHUI pEe30HaHC.

CBoJCTBa yNbTpa3ByKa U €ro NpuMeHEHHE.

Nookownhre
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7. HccrmenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:  OTPA)XKEHHE,
MIpesIoMJICHUE, MTOJIIpU3anus, Judpakius, tHTepepeHITs.

8. HaGmronenue cBs3M IPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYIOU
Y 4aCTOTOM KoJieOaHHiA.

9. UccrnemoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakKEHUE,
npesoMiIeHue, noysapusanus, 1udpakuus, HHTephepeHIus.

10. OGHapyxeHue HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO HIITYICHUN.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, RPAKMUKyM

1. U3ydeHue napameTpoB 3BYKOBOI BOJIHBI.

2. M3yyeHuwe  pacmpoCTpaHEHHUS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas onrtuka. [IpsmonrHeiiHOe paclipoCTpaHEHHE CBETA B
OJIHOpPONHOM cpene. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTtpaxkenue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuit
B IUIOCKOM 3€pKajie.

[Tpenomnenue cBeta. 3aKOHBI MIPETOMIICHUS CBeTa. AOCOIIOTHBIH
nokaszareinp npenomieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenenbHblit
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. CiioxkHBIH coctaB O6enoro cBera. Lsetr. Cobuparomiue u
paccenBaroIIye JTUH3BI.

Tonkast muH3a. @OKYCHOE PacCTOSIHUE U ONTUYECKasi CHJIa TOHKOM JIMH3BI.
[TocTpoenue n306pakeHN B COOMPAIOLINX M PACCENBAIOIINX JTMH3AX.
dopMyna TOHKOHM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[Tpenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKHY.
YcnoBus HaOIIOeHNUS MAaKCUMYMOB 1 MUHUMYMOB B
UHTEP(PEPEHIIMOHHOM KapTUHE OT JIByX CUH(a3HbIX KOTEPEHTHBIX
VCTOYHHKOB.

Hudpaxius ceeta. udpakiimonHas pemeérka.

YcnoBue HaOMOIEHNS TIIABHBIX MAKCUMYMOB TIPH A IEHUN
MOHOXPOMAaTHUYECKOTO CBETa Ha JU(PPAKLIUOHHYIO PEIIETKY.

[lonsapu3zanus ceera

Texnuueckue ycmpoucmea u npakmudeckoe npumeHeHue. O4YKH, JyIa,
¢oToanmapar, MpOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OIITHKA, TU(PPaKINOHHAS PEIETKA, TTOJIIPOU.

[IpsiMonuHeitHOE paclpoCTpaHeHHe CBETa B OAHOPOAHOM cpeae. JIyu cBerta.
Touyeunslii ucTOUHUK cBeTa. OTpaskeHUE CBETA. 3aKOHbI OTPAXKEHUSI CBETA.
[TocTpoenue nzobOpakenuit B miockoM 3epkane. Ceepuueckue 3eprana.
[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHHS CBETA. AOCOIIOTHBIN
NOKa3aresb npesioMieHus. OmHuocumenbHbulli NOKA3Amelb NPeloMAeHUs.
Ilocmosancmeo wacmomul céema u coomuouienue OnUH 60JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepes panuyy pazoeia 08yx ONMu4eckKux
cpeo.

Xoo nyueii 6 npusme. Jlucnepcust ceera. CloxHbIN cocTaB 0€JI0ro cBeTa.
[[Bet. [IonHOE BHYTpeHHEee oTpakeHue. lIpenenpHbIil yroi nojaHoro
BHYTpEHHero oTpaxenusi. Cobuparowue u pacceusarowjue n1un3vl. ToHKas
nuH3a. POKYCHOE pACCTOSIHUE U ONTHYECKAs CHJIa TOHKOW JIMH3BI.
3asucumocms GoKycHO20 paccmosHus MOHKOU chepuyeckou TuH3bl om eé
2eomempuu U OMHOCUMENbHO20 NOKA3AMENA NPELOMIECHUA.

dopmyna TOHKOU JIMH3BI. YBEIUYEHUE, 1aBAEMOE JTUH30M.

Xoo nyua, npoweduie2o 1uH3y n0O NPOU3BOTLHLIM Y2IOM K €€ 2NA8HOU
onmuueckou ocu. Ilocmpoenue uzobpasicenuii mouku u ompe3xa npamou

8 COOUPAIOWIUX U PACCEUBAIOWUX IUH3AX U UX CUCTNEMAX.

Onmuueckue npubopwi. Paspewarowas cnocoonocms. a3 kaxk
onmuueckas cucmema.

[Ipenens npUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

Bonnosas ontuka. MaTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMIOIEHNST MAKCUMYMOB U MUHUMYMOB B UHTEP(EepEeHIIMOHHON
KAapTUHE OT JIByX KOT€PEHTHBIX NCTOYHUKOB. [Iprmeps! kimaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.
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Jemoncmpayuu

1.

© 0NV A WN

[IpsiMonMHEHOE paclpoCTpaHEHHE, OTPAKEHUE W IPEIOMIICHUE
cBeta. Onruyeckue npudopsl.

[TonHOe BHYTpEeHHEe oTpakeHue. Mojieinb CBETOBOIA.
HccnenoBanue CBOWCTB M300pakeHUI B JTMH3AX.

Mopenu MUKPOCKOIIa, TEIECKOTIA.

Habmonenne natepdepeHum cera.

HaGmonenue mudpakuum cBera.

Habmonenue aucrnepcun cBera.

[Tony4yeHue criekTpa ¢ TOMOIIBIO TIPU3MBI.

[Tonmyuenue cekTpa ¢ HOMOILBIO TU(PAKIINOHHON PEIIETKH.

10. HabmroneHue nonsipusaiiiy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

1.
2.
3.

N3mepenue nokaszaresst MpeJIoMICHUS CTEKIA.
WccnenoBanue cBONCTB N300paskeHUN B JIMH3AX.
Habnronenue aucnepcuu ceera.

Hudpaxkius ceera. Judpakunonnas pemérka. YciaoBue HaOIOICHHS

IVIABHBIX MAKCHMYMOB IIpH MaJJIEHUH MOHOXPOMAaTHYECKOIO CBETa Ha

TUGPAKITMOHHYIO PEHIETKY.
[Tonsipuzanus ceera

Texnuueckue ycmpoucmea u mexHono2UdecKue npoyeccovl: OYKU, Jyla,
nepuckorn, (oroanmnapar, MUKpPOCKOI, HNPOEKIHMOHHBIN amnmnapar, MpoCBeTIEHUE
OIITUKHU, BOJIOKOHHAS! ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu

1. 3akoHbl OTpakeHUs CBETA.

2. HccrnenoBanue npeaoMIICHHS CBETA.

3. HabOmroneHue mOIHOTO BHYTPEHHETO OTpaykeHHs. MoJIelib CBETOBO/IA.

4. HccnemoBaHue XOAa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMApaUIEIbHYIO
IUTACTUHY U TIPU3MY.

5. HccnenoBanue CBOMCTB U300paKEHUM B TMH3AX.

6. Mozaenu MUKPOCKOTIA, TEIECKOMa.

7. Habmonenune nHTepdEepeHIINN CBETA.

8. HabOmromeHue IBETOB TOHKHX TUIEHOK.

9. HaGnronenue nudpakiuu cBeTa.

10. Uzyuenue nqudpakinOHHON PEIIETKH.

11. HaGnronenue nudpakiimOHHOTO CIIEKTpA.

12. HaOnronmeHue MUCIIEPCHU CBETA.

13. HabmtoneHue nossipu3aiiiy cBeTa.

14. TIpumMeHeHHE MOJIIPOUIOB TSl H3YUCHHSI MEXaHHUSCKUX HAMPSKCHHMA

Yuenuueckuit sxkcnepumenm, nadopamopmsie padomol, nPaKmMuKym

1. M3mepeHue nokasarens IpeIOMICHHS CTEKIIA.

2. UccnenoBanue 3aBHCUMOCTH (DOKYCHOTO DPACCTOSIHMSL OT BELIECTBA
(Ha mpuMepe KUJKUX JIUH3).

3. Hzmepenue GpoKycCHOro pacCTOSHHS pacCEUBAIOIINX JTUH3.

4. TlomyueHue M300pa’keHUS B CUCTEME M3 TUIOCKOTO 3€pKaa v JTHH3bIL.

5. Tlomyuyenue nzo0paxkeHHs: B CUCTEME U3 JIBYX JIMH3.

6. KoHcTpympoBaHUE TEIECKOMMUECKUX CUCTEM.

7. Habmronenue audpaxium, HHTEpPEepeHIINN U MOJIIpU3alUU CBETA.

8. Uzyuenwe momsipu3anii CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH
JURJIEKTPHUKA.

9. Mzyuenne uHTEpdepeHINH Ta3ePHOTO M3TyIEHNS Ha JBYX IIEIISX.

10. HaGmogenne nucrnepcum.
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11. HaGmronenue u uccieaoBanue TUPpakimOHHOTO CIIEKTpa.

12. I3amepenue JUIMHBI CBETOBOM BOJIHBI.

13. [lony4yeHune CHeKTpa HU3IyYCHHUS
TU(PPaKINOHHON PEMIETKH.

CBCTOAMOAa IIpU  IIOMOLIY

PA3JIEJT 6. OCHOBEI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbHOCTHU (4 u)

PA3JIEJT 6. OCHOBBI CITELIUAJIBHOW TEOPUM OTHOCUTEJIbHOCTH
(59)

Tema 1. Ocnoevt CTO (4 u)

Tema 1. Ocnoevt CTO (5 u)

['paHuIbl MPUMEHUMOCTH KJIaccuueckoil Mexanuku. [locTynarsl
CHeLUaIbHON TEOPUU OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTDh MOAYJIS
CKOpPOCTH CBETA B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHILTEHHA
OTHOCHUTENBHOCTH OIHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHHU U COKpAILlCHHUE
JUTHHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTHULIBI.

DHeprus MoKos

['panupl NIPUMEHUMOCTH KJIACCUUECKON MeXaHHMKHU. [TocTymarel
CIIELMAJIbHOM TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTEepBall. [IpeoOpa3zoBanus JlopeHna.
VYenosue npuuMHHOCTU. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE
BPEMEHU U COKpAIICHUE IJTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUILIBI.

CBsi3b MacChl C SHEPTUEH U UMITYJIBCOM PEISATUBUCTCKON YaCTUIbl. DHEPrus
IIOKOS

Texnuyeckue ycmpoucmea u mexHONOSUYeCKUe Npoyeccyl: CIyTHUKOBBIC
IPUEMHUKH, YCKOPUTEIH 3aPSKCHHBIX YaCTHII.

Yuenuueckuit sxkcnepumenm, nadopamopmsie padomol, nPAaKmMuKym
Onpenenenve UMIyIbca W SHEPrUM  PENSATUBUCTCKUX  dYacTull (1O
¢dororpadusM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 u)

Tema 1. Fnemenmol Keanmoeoi onmuku (6 u)

Tema 1. Kopnyckynapno — 6011060ui oyanusm (15 u )

Dortonbl. Dopmymna [Inanka cBsS3u S3HEPrUU GOTOHA C €r0 YACTOTOW. DHEprus
1 UMITYTIbC (POTOHA

OTtkpeiTue u uccienoBanue poroddpdexra. Onbitel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpaBHenue Ditnmreiina 11 poroaddexra. «Kpacnas
rparuiay Gorodddekra. Jlapnenue ceera. OnbiTel [1. H. JIebenena.
XUMHUUECKOE NENCTBHUE CBETA.

Texnuueckue ycmpoticmeéa u npakxmuieckoe npumeHenue: (HOTOIIEMEHT,
(oTomaTuuk, conHeuHas Oarapesi, CBeTOANO/.
Hemoncmpayuu
1. ®oTordeKT Ha YCTaHOBKE C IUHKOBOW TIACTHHOM.
2. HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

PaBHOBecHOE TeruIoBOE M3NydeHHE (M3TydeHHE aOCOTIOTHO YEPHOTO TEa).
3akoH cMeleHus Buna. ['unore3a M. Ilnanka o kBaHTax.

@®oTOHBI. DHEPrHsi U UMITYJIbC (POTOHA.

dotorddext. OnbiThl A. I. CTonerosa. 3akonsl porodrddexra. YpaBHeHue
Oitamreiina s pororddexra. «KpacHas rpanuna» Goroaddekra.
JlaBneHue cBeta (B YaCTHOCTH, JaBJICHHE CBETa HA a0COIIOTHO MOIIOIIAOIITYIO
1 abCOJTIOTHO OoTpaxaronryro moBepxHoctsb). Onbite [1. H. JleGenena.
Bomnnossie cBolicTBa yactull. Bonnsl ne bpoius. [{nuna Bonusl ne bpoins
Y pa3Mephl 00JIaCTH JIOKATM3AIUHY ABMKYIIEHCs YacTullbl. KopmyckymsipHo-
BOJTHOBOH nyanu3m. Judpaxius 31eKTpOHOB Ha KpUCTaLIax.

Crneunduka n3mepenuit B Mukpomupe. CooTHOIIEHUS HeopeneIEHHOCTeN

I'eiizenbepra
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3. Cseromuon.
4. Comneunas Oarapes.

Texnuueckue ycmpoucmea U mexHoN02UYecKue Hnpoyeccvl: CIEKTPOMETP,
dorornemMeHT, (QOTOAATYMK, TYHHENbHBIII MHKpPOCKOII, COJHEUHas Oarapes,
CBETOIHOI.

Jemoncmpayuu

1. ®otorddexT Ha ycTaHOBKE C IMHKOBOM IIACTHHOM.

2. HccnenoBaHnue 3akOHOB BHeIIHETo poTodaddekra.

3. HccnemoBaHue 3aBUCUMOCTH COMPOTUBIICHHS IMOJIYIPOBOJHUKOB OT
OCBEILIEHHOCTH.

4. CseToauof.

5. Conneunas Garapes.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym

1. HccnenoBanue hoTope3ucTopa.

2. Wsmepenue mocrossHHOM IlmaHka Ha OCHOBE  HCCIIEIOBaHUS
dotordpdexra.

3. HccnemoBanme 3aBUCUMOCTH CHJIBI TOKa 4Yepe3 CBETOAHMON OT
HaAPSDKEHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. ®uzuka amoma (5 u)

Monens atoma Tomcona. OnbiTel Pezepdopa mo paccesHuro o-4acTHil.
[Lnanerapnasa monens atoma. [loctynarel bopa.
3myyeHue u moryomeHue GOTOHOB IPU MEPEX0/ie aTOMa C OJJHOTO YPOBHS
bHepruu Ha apyroi. Bunel cnextpoB. CriekTp ypOBHEW SHEPTrUU aroMa
BOIOPOAA.
BosHOBBIE cBOICTBA yacTHll. BonHbl ne bpoitns. KopmyckynsipHO-BOJIHOBOM
Tyasm.
CHOHTAaHHOE U BBIHYKJIEHHOE U3JIyY€HHE
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. CrieKTpaabHbINA
aHanu3 (CIEeKTPOCKOI), JTa3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mogens ombiTa Pezepdopaa.
2. OmnpeneneHne JUIMHBI BOJIHBI J1a3epa.
3. HaOmroneHune muHEHYATHIX CIIEKTPOB U3TYUCHHS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HaOmrogenue TMHEHYaToro CreKTpa.

OnbITHI 110 UCCIIEAOBAHUIO CTpOeHUs aroma. [ imanerapHas Moznens aroma
Pesepdopna.
[Toctynarsl bopa. U3ny4yenue u nomomeHue (OTOHOB NMPH MEPEXOJIe aToMa
C OJTHOTO YPOBHS DHEPTUH HA JPYTOM.
Bubl criekTpoB. CHEKTp ypOBHEHN dHEPIUU aToOMa BOIOPO/A.
CrioHTaHHOE Y BBIHYKJIEHHOE U3JIydeHHue cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHoNocUYeCcKUue npoyeccovl: CIEKTPaJIbHBIN
aHaJIN3 (CIIEKTPOCKOIN), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaOnronenue nuHEHYATHIX CIIEKTPOB.
3. YcTpoHcTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIUX YacTHI.
4. OmnpezneneHue AIUHBI BOJIHBI Ja3€PHOTO U3ITYUECHHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnwie padomol, npakmuKym
1. HaOGmropeHue IMHEHYATOTO CIIEKTpA.
2. UccrnenoBaHue CHEKTpa pa3peKEHHOIO aTrOMapHOro  BOJIOPOAa)

Y U3MEpeHue nocrostHHon Punbepra.
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Tema 3. Duzuka amomno2o a0pa u InemeHmapHvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o aopa u InemeHmapHvix yacmuy (5 4 )

OKCIIEpUMEHTBHI, I0KA3bIBAIOLINE CI0KHOCTb CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbITH Pezepdopaa o ornpeneneHno coctaBa
pannoakTUBHOTO U3ny4eHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHs.
BiusiHMe paguoakTUBHOCTH Ha XKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HelTpona. Hyknonnas moznens siipa [eiizenOepra—IBanenko. 3apsy aapa.
MaccoBoe uucio siapa. M3otonsl. Anbda-pacnan. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnal. 'amma-nu3iydyeHue. 3akoH paMOaKTUBHOIO
pacmajia. DHeprus CBs3U HYKJIOHOB B sizipe. SnepHbie cuibl. JedexT maccel
anpa. SlnepHsie peakuuu. JleseHue u cuHTe3 sanep. AnepHslid peakTop.
TepmosinepHsblil cuntes. [IpoGneMbl U EPCIEKTUBBI SAAEPHON SHEPTETUKU.
DKOJIOTUYECKUE ACIEKTHI SJEPHOI 3HEPTETUKU. DJIEMEHTAaPHbIE YaCTUIIBL.
OTtkpspiTHE TO3UTPOHA. MeTOIbI HAOTIONEHHS U PETUCTPALIMU JIEMEHTAPHBIX
yactull. ®yHaaMmeHTanbHble B3auMoeicTBud. EquncTBo dpusznueckoi
KapTUHBI MUpa

TexHuueckue ycmpoucmea U NpaKmMuyeckoe HnpUMeHeHue.

Kamepa BuuibcoHa, siepHbIil peakTop, arToMHast 0om0a.
Hemoncmpayuu
1. CY€TUMK MOHM3UPYIOLIKUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. MHccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (oTorpadusim).

TIO3UMETD,

Hyxknonnas moznens sinpa [eiizen0epra—lBanenko. 3apsn sapa. MaccoBoe
4yucIo sapa. M3oromnst.

PanmoaktuBHOCTB. Anbga-pacnan. DIEKTPOHHBIN 1 MO3UTPOHHBINA OeTa-
pacnan. 'amma-u3nydyeHue. 3aKoH paAMOaKTUBHOIO pacnana. PaguoakTuBHbIe
130ToIIbI B Tpupoie. CBOMCTBAa MOHU3UPYIOLIETO U3ilydyeHus. Bausnue
PaZlnOAKTUBHOCTH Ha JKUBBIE OPraHU3Mbl. EcTeCTBEHHBIN (DOH N3ITyUEHUS.
Jo3umerpusi.

OHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt Maccl sapa.
SAnepusbie peakuuu. [lenenue u cunres saep. SAaepueie peaktopsl. [Ipodaemsl
YIPABISAEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUYECKHUE ACIIEKTHI Pa3BUTHS
SIIEPHOM HEPreTUKHA. MEeTObl PErMCTPALMK M UCCIIEIOBAHUS JIEMEHTAPHBIX
yactull. OyHaaMEeHTAIbHbIE B3aUMOACHCTBYSL. bapuoHbI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CrangapTHON Mojenu. KBapk-Iiir0ooHHAst MOZIEb aJIpOHOB.
®usuka 3a npegenamu CrangapTHoi Moaenu. TéMHas Marepust U TEMHAs

sHeprus. EnuHCTBO pru3muecKoit KapTHHBI MUPA.
Texnuueckue ycmpoucmea u mexHoni02udecKue npoyeccuvl: JO3UMETP, Kamepa)
BuibcoHa, SIEpPHBIA pPEaKkTOp, TEPMOSACPHBI peakTop, aroMmHas OomoOa,

MarHUTHO-PC30HAHCHAA TOMOl"pa(i)I/IH.

Yuenuueckuit s3xcnepumenm, naéopamopmnsie pabomsoi, nPaKmMuKym
1. HccnenoBaHue TPEKOB 4acTHIL (11O TOTOBBIM (OTOrpadusim).
2. HccnenoBaHue paguoakTHBHOTO ()OHA C HCHOIb30BAHUEM JO3UMETPA.
3. Hzyuenwue norouieHus 6eTa-4yacTULl aIFOMUHHEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUWU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. Inemenmut acmpoguzuxu (12 u )

Otansl pa3BUTHs acTpoHOMMH. [IprKIIaiHOE 1 MUPOBO33PEHYECKOE
3Ha4YeHHne acTpoHoMuu. Bun 3BE€3mH0r0 HeOa. Co3Be3ausl, spKue 3BE3HI,
MIaHeTH, NX BuauMoe nBrmxkenne. Comaeunas cucreMa. Comnre. Conneanas
akTUBHOCTh. McTounuk sHeprun ConHua u 3BE€31. 3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTHKU. J[marpaMmMa «CTeKTpaabHBIM KIIaCC — CBETUMOCTHY.
3BE3EI ITIABHOM MOCISA0BATCIBHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JJI 3BE3]1 TJIABHOM MOCIIeI0BaTEIbHOCTH. BHYyTpeHHEE
cTtpoenue 38€3/1. COBpeMEHHbIE TPEICTABICHUS O TPOUCXOXKICHUH U

Dtanbl pa3BuTHs acTpoHoMHH. [IpuKIiiagHOE M1 MUPOBO33PEHUYECKOE
3HauYeHWEe acTPOHOMUU. [[pIMEHUMOCTD 3aKOHOB (DU3UKHU 11 OOBSICHEHHUS
MIPUPOJIBI KOCMUYECKUX OOBEKTOB.

Mertoabl aCTpOHOMHUYECKHUX HUcclieIoBaHU. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIBI, PaIUOTEIIECKOIIbI, BHEATMOC(HEPHAS ACTPOHOMHSI.

Bup 3Bé3nH0r0 HeOa. Co3Be3nusl, spKue 3BE3/1bI, TUTAHETHI, UX BUUMOE
JIBHKCHHE.

51



sBotoIuu CoHIla v 3BE3]1. DTarlbl )KU3HU 3BE3.
Muieunsrii [Tyt — Hamia ['anaktuka. [Tonoxxenue u aukenue CoyHIa B
lNasaxktuke. Tunsl ranakTuk. PaguoranakTuku U KBasapbl. YEpHBIE IbIPHI B
sanpax rajgaktuk. Becenennas. Pacmupenne Beenennoii. 3akon Xab06ma.
Pazberanmne ramakruk. Teopust bonbioro B3peiBa. PennkroBoe u3nydeHue.
MacmrabHas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnsie
po0IeMbl ACTPOHOMHH.

Yuenuueckue naonwoenun

1. HaOmronenus HEBOOPYKEHHBIM IJAa30M C  HCIOJIBb30BaHHEM
KOMIIBIOTEPHBIX ~ NPUIOKEHUH s  ONpeNeNeHus IOJIOKEHUs
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHS

CeBepHOTo MONYIIAPHS U IPKUE 3BE3IBI.
2. HabGmronenus B Teneckorn JIyHsl, utanet, Mieanoro [TyTu.

ConHeuHas cucrema.
Connue. Conneynast akTuBHOCTb. Mcrounuk sHeprun ConHUa U 3BE3].
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(narpaMmma «CreKkTpajbHbIN Ki1ace
— CBETUMOCTB». 3BE3/1bl ITIaBHOM MOCIIE0BATEIbHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTbY IS 3BE3]1 IJIaBHOM MOCJIEI0BATEIbHOCTH.
Bnyrtpennee crpoenue 38€31. COBpeMEHHbIE IPEJICTABIECHUS O
MIPOUCXOKIEHUU U 3BooLuu CostHIa U 3BE3]]. DTarllbl )KU3HU 3BE3.
Mueunsiit [lyte — nHama ["anaktuka. [Tonoxxenue u auxxkenue CoyHIa B
lNaynaxktuke. Tunsl ranakTuk. PaguoranakTuku v kBasapsl. YEpHBIE ObIPHI B
siapax rajJakTuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa66:a.
Paz6eranue ranaktuk. Teopus bosbiioro B3psiBa. PenukroBoe nznyueHue.
MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie npobiaemMbl aCTpPOHOMUH
Yuenuueckue nabnwoenusa:
1. HaGmiomenust  3BE3AHOTO He0a  HEBOOPYKEHHBIM  IIIA30M|
C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX MHPHWJIOKEHUU ISl ONPEICIICHMUS]
MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro Moyymapus U sipkue 3BE3/bI.
2. HaGmronenus B teneckorn JIyHBI, TUIaHET, TYMaHHOCTEH W 3BE3IHBIX]
CKOIUJICHUH.

OU3NYECKHNU ITPAKTUKYM (16 uacos)

Cnocobvl  uzmepeHuss QUUYECKUX —BEIUYUH  C UCNONL30BAHUEM — AHANO20BbIX
U YUPDPOBLIX UIMEPUMETLHBIX NPUOOPOE U KOMIBIOMEPHBIX OAMUUKOBbIX CUCHEM.
Abcomommvie u OMHOCUMEbHbIE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeuwiHocmetl.

Ilposedenue koceenHvIX usMepeHull, UCCIe008aAHUL 3A8UCUMOCTMEl
Qu3zuecKux eruyUH, NPosepKa NPedI0NHCeHHbIX 2unomes (8b100p U3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuii 3Kcnepumenn,
J1abopamopHvie pabomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 )

OBOBIIAIOIIEE IOBTOPEHMUE (15 1)

Ponb pu3nku 1 acTpOHOMHH B IKOHOMHUYECKOM, TEXHOIOTUUYECKOM,
COLIMATILHON U ATHUYECKOH c(hepax AesITeNbHOCTH YeIOBEKa; POJIb H MECTO

O060011IeHNE U cUcTeMaTH3al|s COIep KaHUsl pa3aesioB Kypca «MexaHukay,

((MOJICKYJ'IHpHaH (I)I/I3I/IK8. U TCpMOJJMHAMUKA, ((BJ'ICKTpOI[I/IHaMI/IKa»,
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($U3MKK ¥ aCTPOHOMHH B COBPEMEHHOM HAay4yHOW KapTHHE MHUpPa; POJIb
¢buznyeckoil Teopuu B (GOPMHUPOBAHUM NPEJCTABICHUNA O (PU3NUYECKOI
KapTUHE MUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIEM PsILy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [TPEICTABICHUN O IPUPOAC

«Konebanwst u BONHB), « OCHOBBI CIIEIIUATBHON TEOPHH OTHOCUTEITHHOCTH Y,
«KBanToBas ¢pusnka», «IIE€MEHTbl aCTPOHOMUU U aCTPOPUIUKI.

Poms  Qu3uku W acCTPOHOMHHM B DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cdepax IesTEIbHOCTH YEelIOBEKa; POJb M MECTO
(GU3MKM ¥ aCTPOHOMHMH B COBPEMEHHOH HayyHOW KapTHHE MHUpA; 3HAYCHUE
OTHMCaTeNIbHON, CHCTEMAaTHU3HPYIOIIEH, OOBICHUTEILHON W MPOTHOCTUYECKOM
¢byHkuuit puzndeckoil Teopum; posib (HU3NYECKON Teopuu B (HOPMHUPOBAHUU
IpeaCTaBIeHUN O (U3NYECKOW KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MpPEACTaBICHUIN
0 Mpupose

UIHMY MarHUTHOW MHAYKLUH.

rosie. Bektop MarHuTHOM MHAYKIMH. [I[pUHIAII CyTIepIIO3UIIMM MAarHUTHBIX MOJIEH.

Peseps (3 v) Peseps (10 1)
Temarnyeckoe nIaHNpoOBaHue Kypca
11 kaace
bazoewiit yposens (2 uaca) ‘meﬁﬂeunbtﬁ yposens (5 uacoes)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
JacoB MaruunTtHoe noJe 6/14
1 B3aumozelicTBHE OCTOSHHBIX MATHUTOB U ITPOBOIHUKOB C TOKOM. MaruurHoe

ITOCTOSAHHBIX MarHuTOB.

1 MarauTHoe 1oJj€e MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KaTyIIKU U
KpyroBoro BuTka). OnelT Ipcrena. KaptuHa AMHUNA MarHUTHOM MHAYKIIMH OIS

1 Onpedenenue yciouti NPUMEHUMOCIU MOOenU OOHOPOOHO20
lMacHumH1oz2o nons.
1 Onpeodenenue HanpagieHus UHOYKYUU MACHUMHO20 NOJA

I’lpOGOaHUKCl C NMOKOM
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Maenumnoe none 6 ewecmee. @eppomazHemuxu, napa- u -
ouamazHemuku

Cuna Amrepa, €€ HalpaBJICHUE U MOAYIIb.

Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYIIb.
JIBr>KeHUE 3apsKEHHOM 4acTULBI B OHOPOAHOM
MarHuTHOM nose. Pabora cuiel Jlopenna.

IIposedenue KOceeHHbIX UBMEPEHUll Culbl Amnepa, npogedenue
uccnedosanus  3agucumocmell  medxcoy — uzuuecKumu
BEIUYUHAMU U ONBIMO8 N0 NPOBEPKE  NPeOSONCeHHOU
2Unomesvl Npu U3yHeHUuu Oelcmeus NOCMOSHHOZ0 MAZHUmMa
Ha PAMK) C MOKOM

ObvscHenue 0CHOBHBIX NPUHYUNOS OeUCMBUsL MeXHUUEeCKUX
YCmpoucme

Ipumepol pewenus 3a0au no meme «Cuna Amnepay

TexHUYeCcKre yCTpOMCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: IPUMEHEHHE
[IOCTOSHHBIX MAarHUTOB, JIEKTPOMArHUTOB,TECTEP-MYIBTUMETP, dJICKTPOABUTaTEIIb
SIK00M, YCKOPUTENH 3J1€MEHTAPHBIX YaCTHIL.

Jlaboparopnas pabota Nel «Habmronenue aeiicTBUs MArHUTHOTO TOJIST HA TOK)

IIpumepul pewienus 3adau no meme « Cuna Jlopenya»

Peuienue pacuémuulx 3a0ay ¢ A6H0 3a0AHHOU U HESIBHO
3a0anHoll huzuyecKol MOOenblo ¢ UCHONb308AHUEM OCHOBHBIX
zakono6 u popmyn no meme «Maznummnoe noney.

[Pewienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
suanun no meme «Maznummnoe noney.

DJIeKTPOMATHUTHASA UHAYKIMA 5/13

SIBneHue 3MeKTPOMarHuTHOM HHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJIC nHayKIMu.

3aKoH 3JIEeKTpOMarHuTHON nHaykuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyxo.
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D/[C uHoykyuu 6 npoBoOHUKe, OBUICYULEMCSL NOCIYNAMENbHO
6 0OHOPOOHOM MACHUMHOM NOJLE.

[ [pumepbl peuienus 3a0a4 no meme «3aKoH
biekmpomacHuUMHOU UHOYKYULY

Peuienue pacuémmuvix 3a0a4 ¢ A6HO 3a0AHHOU U HESA8HO
3a0annoU (huzuueckol Mooenblo ¢ UCNONb308AHUEM OCHOBHBIX
3aKoH08 U popmyn no meme « ANeKMPOMASHUMHAS UHOVKYUAY.

[IpaBuio Jlenna. MaayktuBHoCTh. KaTymika
WHJIYKTUBHOCTHU B II€NH MMOCTOSTHHOT'O TOKA.

SBnenue camounaykiuu. J{C caMOMHAYKLUH.

Peuierue KauecmeeHHblX 3a0au, mpe6yi0u;ux NPUMEHEHUA
sHanull no meme ((aﬂeKmPOMCIZHuWZHa}Z uudym;uﬂ».

Aneopumm ucnonvzoeanus npasuna Jlenya ons onpeoenenus
Hanpaesnenus moka ¢ Konmype npu ananuze spapuieckux u
bKcnepumenmanvuulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO MOJISL KaTYIIKU C TOKOM.
DNIEKTPOMArHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«M3yueHne SBICHUS SIIEKTPOMAarHUTHON MH]TYKITHID)

ObvscHerue 0CHOBHbBIX NPpUHYUNos oelicmeusi mexHu4ecKux
yCWlpOLZCI’I’lB U mexHojlo0cuvYecKux npoyeccos, makux KakK.:
Z/IHayKL!MOHHa}Z nevoy, COJZ@HOM@, sawuma oni dreKkmpusayuu
meijl npu O0BUDICCHUU 8 MASHUMHOM noje 3emiu.

Obobwaroue-nogmopumenvHoe 3auamue no meme
«DNeKmpoMacHUMHASL UHOYKYUSLY

3auem no meme ((QJZGKMPOMCZZHMMHCI}Z quym;uﬂ

Kousie6anus u BosHbI (60 1)
Mexanuuyeckue Kojedanusi 5-/10

Konebarennuast cucrema. CBOOOAHbBIE KOIEOAHUS.
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INapmonnyeckue xkonebanus. Kunemarnyeckoe U JUHAMHYECKOE OMTUCAHUE.
DHepreTuieckoe OnucaHue (3aKOH COXpaHEHHS] MEXaHUUECKOM SHEprun).

Buiso0 ounamuueckoco onucamnus CapMOHRUYECKUX KoneOaHuil u3
Ux dHepeemu4eCcKoco U KUuHemamu4eCcko2co OnucCanusl.

Buinyoicoennvie konebanus. Pezonanc. Pezonancnas kpueasi.
Brusanue 3amyxanus na 6uo pe30HancHOU KpUusoil.
Aemoxkonebanus.

Pewenue pacuémmuuix 3a0au ¢ 1610 3a0aHHOU U HESBHO
3a0aHHOU PU3UYECKOU MOOENbIO C UCNONb30BAHUEM OCHOBHBIX
3aK0oH08 U popmyn no meme «Mexanuyeckue KonedanHusny.

Awmmutyna u dasa xkonebanuii. CBsi3b aMIUTUTYABI KOJeOaHUN UCXOAHON
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHU €€ CKOPOCTH M YCKOPEHHSI.

[epuon u gactora koeOanuii. [lepron MaabIX CBOOOTHBIX KOJICOAHMIA
MaTeMaruuecKoro MasitHuka. [lepros cBOOOHBIX KoieOaHHi MPY)KHHHOTO MasTHUKA.

Pewenue kxauecmsennwlx 362061‘{, mpe6y}0u;ux NPpUMEHEHRUA
3HaAHUU no meme «Mexanuueckue Konedanusy.

ObvacHeHue 0CHOBHBIX NPUHYUNOS OeUCMBUS MEXHUYECKUX
YCMPOUCM8, MAaKUX KaK: MempoHOM, Yacwl, Kadeu,
MY3bIKATIbHbIE UHCIPYMEHMbL, ceticMogpadg.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHnus
€80000H020 NAVEHUS NPU NOMOWU MASMHUKA

DJIeKTPOMATrHUTHBIE KoJedanus 7/15

Konebarenbublit KOHTYp. CBOOOIHBIE 2IEKTPOMArHUTHBIC KOJIEOaHUS B HIeaThbHOM
K0JIeOaTEIIbHOM KOHTYPE.

®opmyna TomcoHa.

Ces3b amnaumyosl 3apsa0a KOHOEeHCamopa ¢ AMnaumyoou
CUTIbL MOKA 8 KOJLeOamenIbHOM KOHmype

Pewenue pacuémuwvix 3a0au ¢ A6HO 3A0AHHOU U HES8HO
3A0AHHOU PU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3AKOHO8 U hopmyn no meme « NeKmpoMacHUMHbLe
Koneoanusy
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Pewenue kxauecmeennolx 3616611{, mpe6yi0u;ux NPpUMEHERUA
3HAHUU N0 meme ((9Jl€Kmp0M612HMI’I’ZHbl€ Konebanusy

3akoH COXpaHCHUA SHEPIUH B UACATTbHOM K0J1€0aTeIbHOM KOHTYpE.

3aryxariue 3JIeKTPOMArHUTHbBIE KojieOaHus. BoIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE
kosieOanus. [lepeMeHHbIN TOK.

CpCZGHeHI/le MeXAHUYECKUX U INIeKMPOMACHUNMHbIX Konebauu

ObvscHenue 0CHOBHBIX NPUHYUNOB OeLiCNBUS MEXHUYECKUX
YCMPOUCm8, MaKux Kax.: 21eKmpudecKull 360H0K, 2eHepamop
nepemMeHH020 MoKa, JUHUU 21eKmponepeoay

Onpeoenenue yciouti NPUMEHUMOCHU MOOeNU UOEdIbHO20
KonebameibH020 KOHmypa

MoLHOCTb NnepeMeHHOro Toka. AMNINTYAHOE U AeNCTBYIOLEee 3Ha4YeHMe CUbl
TOKa M HanNpAXeHUA Npu pasMyHon popme 3aBUCUMOCTM NEPEMEHHOTO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN TEPEMEHHBIN TOK.

lneanbHblil Tpancopmarop. [IpousBoacTBo, nepenada u norpediaeHue
PIIEKTpUYECKON dHEPrur. KynbTypa ncronb30BaHus JIEKTPOIHEPTUH B
[MOBCEAHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOIMYECKUE ITPOLIECCHI:
PIIEKTPUYECKUI 3BOHOK, TEHEPATOP MTEPEMEHHOTO TOKA, JUHUU AIEKTpoIepead

Pezucmop, konoencamop u kamywxa uHOyKmusHocmu 6 yenu
CUHYCOUOATILHO20 nepemMenHno20 moka. Pezonanc moxoe.
Pesonanc nanpsiorcenuil.

Jlemoncmpayusi akmugHo2o, eMKOCMHO20 U UHOYKMUBHO20
COnpomusneHul

Pewenue xauecmeernnvix 362061’{, mpe6y}0u;ux NpUMEHEeHUA
3HAHUL NO Mmeme ((3]Z€Kmp0MGZHMWZHbl€ KONLeOanusy.

Mexanunueckue M 3JIEKTPOMATHUTHbIE BOJIHBI 5/10

MexaHn4YecKue BOJTHBI, YCIOBUS MX pacnpocTpaHeHus. [lonepednsie

U TIPOJI0JIbHBIE BOJHBIL. [lepro, CKOpOCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHX BOJH: OTpakeHHE, IPEIOMIICHHIE, HHTePPEePEHIINS
u 1udpaxiysl.
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3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[IIymoBoOe 3arpsi3HEHUE OKPYXKAIOLIEH CPEIIbI.

U3yuenue pacnpocmpanerus 386yKo8bix 80H 8 3AMKHYMOM
npocmpancmee.

Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOB OeliCEUS MEXHUYECKUX
YCmMpOoUCme U mexHoN02ULeCKUX NPOYeccos, Mmakux Kak:
MY3bIKAIbHbIE UHCIPYMEHmMbl, paoap, paouonpuémHux,
menesusop, anmenna, meiegon, CBU-neus, ynompasgykosas
OUACHOCIMUKA 8 MEeXHUKe U MeOUyUHe.

DJEeKTpOMarHUTHBIE BOJIHBL. YCIIOBUS U3TYUEHUSI SIEKTPOMArHUTHBIX BOJIH.
CBoJCTBa 27IE€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIIEHUE, TTOJIAPU3aLUs,
uHTephepeHys 1 Audpaxys. B3auMHasi OpPUEHTAIUS BEKTOPOB

B IEKTPOMAarHUTHOMN BOJIHE.

IIIxana 2neKTPOMarHUTHBIX BOJIH. [I[puMeHEeHNE 37IEKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXHHYeCKHe yCTPONCTBA U MPAKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE HHCTPYMEHTHI, pajap, paaAuonpruEMHHNK, TEIEBU30D, AaHTCHHA,
tenepon, CBU-neup, ynbTpa3ByKkoBasi JUarHOCTUKA B TEXHUKE U MEAMLINHE
[IpuHIMIB pagrocBs3u U TeneBuaeHus. Pagnonokanus.

Pewenue kxauecmeenHwvix 361061’{, mpe6yiou;ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Pewenue kxauecmeennwvix 361061’{, mpe6yiou;ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuxa

Onrtuka 10/25

[IpsamonuHEHOE pacIIpOCTPAaHEHHUE CBETA B OMHOPOIHOMU cpene. JIyu ceera.
TouyeyHbI1 HCTOYHUK CBETA.

OTpa)KCHI/IC cBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOCHI/IC H306pa)KeHHﬁ
B IIJIOCKOM 3CPpKaJIC.

58




Habnooenue onmuyeckux sagnenull, npogeoerue KOCGeHHbIX
usMepeHutl, UCcie008aHUs 3a8UCUMOCMEN PUZUYECKUX
BENUYUH U ONBIMOB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu u3yueHuy s181eHUll NpeloMIeHUs. C6ema Ha epanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

U pacceusarowjell 1UH3AX, BOJIHOBbIX CBOUCME CEeNd.

Ilocmpoenue u pacuém uzobpasicenuti, co30a8aemvix
NJIOCKUM 3ePKANOM

Cghepuueckue 3eprana

[Ipenomienue cBera. 3aKOHBI IPETOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTelb
MIPEIOMIICHUSI.

Hucnepcus csera. CiioxHbIi cocTaB 6enoro ceera. L{ser.
[TonHOE BHYTpeHHEe OTpakeHHe. [IpeaenbHbIi yroll MoJHOTO BHYTPEHHETO
OTPAKECHUS.

Jlabopamopnas paboma Ne4 «Hzmepenue nokasamens
npenomieHus Cmexkiay

OmmnocumenvHulil nokazamens npeiromienus. Ilocmosncmeo
uacmomul ceema u COOmHouleHue OJIUH 80IH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema 4epes panuyy pazoenda 08yx
ONMUYecKux cpeo.

Xoo nyueti 6 npuzme

Cobuparommue U paccenBaronye JHH3bL. ToHKas nH3a. POKyCHOE paccTosHIE
Y ONTHYECKasi CUJIa TOHKOH JIMH3BL.

@opMysa TOHKOM JIMH3bI. YBEINYEHHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
CUbl U hOKYCHO20 paAcCmMoanUsA cOOUparowell TUH3bl»

3asucumocms OKycHO20 paccmosiHus MOHKOU chepuyeckoul
JIUH3bL OM €€ 2eomMempuu U OMHOCUMENbHO20 NOKA3AMes
NpenoMAeHUsL.

Xoo nyua, npowedweco 1un3y no0 NPOU3BOIbHLIM Y2IOM K €€
2nasnol onmuyeckou ocu. Ilocmpoenue uzobpasxcenuti mouxku
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u ompesKa npﬂmod 68 co6upa10u¢ux u pacceusaroujux 1uH3ax
u ux cucmemax.

OnTuueckue npudbopsl. Pazpemaromas cnocodHocTs. [11a3 kak onTudeckas
cUCTEMa.
[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKUX IIPOLIECCHI: OUKH, JIyIla, IEPUCKOIL,
(dotoanmapar, MUKPOCKOII, IPOEKLIMOHHBIHN anmapar, IpOCBETICHUE ONTHKH,
BOJIOKOHHAsI ONITUKA, TU(PPAKIIMOHHAS PEIIETKA .

HpOC6€I’I’UZ EHUue onmuku

Ilocmpoenue u pacuém uzobpasicenuti, co30a8aemvix
NJIOCKUM 3€PKANOM, MOHKOU TUH3O.

Pewenue kauecmsennvix 3a0au, mpeoyowux npumeHeHus
3nanull no meme «Onmuxay

Bonnogas ontuka. MaTepdepennns ceera. KorepeHTHbIC HCTOYHUKH. YCIOBUS
HaOII0ICHNU MAKCUMYMOB U MUHUMYMOB B MHT€P(HEPEHIIMOHHON KapTUHE OT ABYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMephI KiTacCHueCKUX MHTEP(HEPCHIIMOHHBIX CXEM.

Hudpakius ceera. udpakiuronHas pemérka. YcioBue HaOMIOIEeHUS TIIaBHBIX
MaKCUMYMOB TIpH TaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PAKIIIOHHYIO
pewérky. [lonsgpusanus ceera

Jlabopamopnas paboma Ne6 « Uzmepenue onunvt c6emogoti
BOJIHBL Y

Obvacnenue ocobeHHocmel NPOMeKaHus ONMUYecKux
Ae1eHull: unmepgepenyuu, ougdparyuu, oucnepcuu, HOIHO20
BHYMPEHHE20 OMPAIHCEHU.

Pewenue pacuémnulx 3a0ay ¢ 16HO 3a0aHHOLL U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme « Onmuxay

OcCHOBBI CIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH 4/5

FpaHPII.[BI MNPUMCHUMOCTU KJIaCCUYECKOM MEXaHUKH. HOCTyJ'IaTLI CIIeLMaIbHOM
TCOPHUH OTHOCUTCIBHOCTH.
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1 OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAICHUE
JUTUHBI.

1 IIpocmpancmeenno-epemennoli unmepeal. Ilpeobpasosanus
Jlopenya. Ycnoeue npuyunnocmu.

1 Ilpaxmuxym

1 Ipaxmuxym

1 DHeprus U UMIYIbC PENATUBUCTCKON yacTULbl. CBSI3b MAcChl ¢ IJHEPrUen

Y UMIYIIBCOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPTUs OKOs
1 TexHuueckue ycTpoiicTBa U TEXHOJIOTUYECKUE IPOIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3apsSKSHHBIX YaCTHI

1 [IpakTukym

1 [IpakTHKyM

1 UlaGopaTtopHas pabora

1 KsanToBas ¢puzmnka 15/25

KopnyckyasipHo- Bo1HOBOM Ayaaus3m 6/15

1 PaBHOBECHOE TeII0BOE U3Ty4YeHUe (M3TydeHrne abCOIOTHO YEPHOTO TEa).

I'unore3a M. Ilinanka 0 KkBaHTax.

1 @DOoTOHBI. DHEPrus U UMITYNIbC (POTOHA.

1 3akon cmewenus Buna.

1 ObvscHenue 0CHOBHBIX NPUHYUNOE OeLiCNEUS MEXHUYECKUX
YCmpoticmea, maKux Kak: cnekmpomemp, gpomosnemenm,
Gomooamuux, myHHeIbHbIL MUKPOCKON, COTHEYHAas bamapes,
€8emoouoo.

1 Pewenue pacuémmuwvix 3a0au ¢ 1610 3a0aHHOU U HESBHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Keanmosvie aenenusy.

1 ®otorddext. OnbiTel A. I. CTonerosa. 3akons! porodddexra

1 VYpasuenue DitHmreiHa 175 hoTodrddexra. «KpacHas rpanuna» dportosrddexra.
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1 Onpedenenue ycnoguii NPUMEHUMOCMU K8AHMOBOU MOOenU
ceema.

1 Ananuz KeaHmogvlx NPoYeccos ¢ UCNONb30BAHUEM YPABHEHUSL
Dunwmetina 05 pomosghghexma, npunyuna coomuowenul
Heonpedenénnocmu I etizenbepea.

1 Pewenue kauecmeennvix 3a0au, mpebdyrowux npumeHenus
3Hanuti no meme «Keanmosvie asneHusy.

1 JlaBneHue cBera (B YaCTHOCTH, AAaBJICHHE CBETA Ha a0OCOIIOTHO MOTIONIAIOIILYIO

1 abCONIIOTHO OTpaskarolyto nmoBepxHocTh). Oneithl [1. H. JleGenena.

1 TexHuueckue ycTpoiicTBa U TEXHOJIOTUYECKUE IPOIECCHI: CIIEKTPOMETD,

¢doroanemenT, HoTonaTuMK, TYHHEIBHBI MUKPOCKOII, COJTHEUHAas Oarapes,
CBETOAUO]

1 Bonnosvie ceoticmsea wacmuy. Bonnwvl 0e bpouns. [{nuna
sonHbl Oe bpoiina u pazmepsl odnacmu 1okanuzayuu
osudrcyujelics yacmuysl. KopnyckynsapHo-601H0801 0yanusm.

1 Jugdpaxyus sanekmponoe na Kpucmaiiax.

Cneyughuxa uzmepenuii 8 muxpomupe. CoomuouieHus
Heonpeodenénuocmell I elizenbepaea
1 Pewenue xauecmsennvix 3a0au, mpebyrowux npumeHenus
3Hanuti no meme «Keanmosvie asnenusy.
®uzuka atroma 4/5
1 OnbITHI IO UCCIIEAOBAaHUIO CTpOeHUs aroma. [manerapHas Moiens aroma
Pezepdopna.
1 [Toctynatst bopa. MU3nyuenue u nomorienrne (GOTOHOB MPH MEPEX0oie aToMa
C OJJTHOTO YPOBHS Y)HEPTUU HA APYTOil.

1 Ananus K6aHmMoGbIX NPOYECco8 Ha OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

1 [/ Ipakmuxym

1 [ Ipakmuxym

1 Bunet ciekrpoB. CriekTp ypoBHEH 3HEpruu aroma Bo10po/a.

CrnoHTaHHOE U BBIHYXXJICHHOC M3JTYUCHHUC CBCTA.
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TexHn4eckune yCTpOoruCTBa U TEXHOJIOTMYECKUE MTPOIECCHI: CIEKTPAIbHBIN aHATU3
(ciekTpocKkoIt), J1azep, KBAHTOBBIN KOMIIBIOTED

1 [IpakTukym
1 [IpakTukym
1 JlaGoparopnas paboTa
du3NKAa AaTOMHOT0 SIIPa U 3JIeMEeHTAPHbBIX YacTui 5/5
1 Hyxnonnas monens siapa ['eiizenoepra—Banenko. 3apsia sapa. MaccoBoe 4ynciio
siapa. M30Tormbl.
1 PannoaktuBHOCTh. Anbda-pacnaa. INeKTPOHHBINA U O3UTPOHHBIN OeTa-pacma.
lNamma-usnyuenue.
1 Ilpaxmukym
1 Ipaxmuxym
1 Pewenue 3a0au
1 DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccel aapa. fAnepHbie
peakuuu. JleneHue u CUuHTE3 s1ep
1 SAnepusie peakTopsl. [IpobiaemMsl yripaBisieMoro TepMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKHE ACTIEKThI PA3BUTHS SAEPHON SHEPTETUKH.
1 Tlpaxmukym
1 Ipaxmuxym
1 Pewenue 3aoau
1 MeTo/bl perucTpariy U UCCISI0BAHUS YIEMEHTAPHBIX YACTHII.

@yH/1aMEeHTAJIbHBIE B3aUMOJICHCTBHS. bapyOHBI, ME30HBI U JIEITOHBI.
IIpencraBnenne o CrannapTHoi Moaenu. KBapk-nitoOHHas MOJEINb apOHOB.
®dusuka 3a npenenamu CrangapTHoi Mozenu. TémHas MaTtepus U TEMHasi SHEPTUs.
EnunctBO duznueckoil KapTHHBI MUPA.
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TexHH4eCcKHe yCTPOUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunnbcona, siiepHbIii peakTop, TEpMOSIICPHBINA peakTop, aTOMHas bomoa,
MarHUTHO-PE30HAHCHAs TOMOTpadust

Ipaxkmuxym

Ipaxkmuxym

Pewenue 3a0au

DJIeMeHThI ACTPOHOMMH U acTpodusnku 7/12

Mertonpl acTpoHOMUYECKUX UccienoBaHuil. COBpeMEeHHbIE ONTUYECKHE TEIECKOIIBI,
pazuoTeNecKOIbl, BHEaTMOC(epHast ACTPOHOMHUSI.

Bun 38é3mH0r0 HeOa. Co3Be3ausl, spKue 3BE3/bI, INIAHETHI, UX BUIUMOC JBUKCHUE.

Omanwl pazeumus acmponomuu. Ilpuxiaonoe u
MUpogo33penueckoe sHavenue acmpornomuu. Ilpumenumocmo
3aKOH08 u3uKu 015 00bACHEHUSA NPUPOObL KOCMUYLECKUX
00beKmos.

OcHosnvie co3se30uss CesepHo2o nOmyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NPaKmMuyeckou 0essmenbHOCMU Yelo8eKd U OalbHetuem
HAY4HO-MeXHUYecKoM pa3sumuul.

CosHeuHas cucreMa.

Comnnie. ConHeuHast akTUBHOCTb. McTounuk sHepruu CoaHIa U 3BE3I.

3Bé3Z[BI, HUX OCHOBHBIC XapPaKTCPUCTUKHU. I[I/Ial“paMMa «CHCKTpaJ’IBHBIfI KJ1aCccC —
CBETUMOCTDB». 3Bé3,Z[I>I TIABHOM noCJaea0BaTCIbHOCTH. 3aBHUCHMOCTh «Macca —

CBETUMOCTb» JIJIsI 3BE3/1 [NIABHOM MOCJIEN0BATEIbHOCTU. BHYTpeHHEE CTpOEHUE 3BE3.

Ilpakmuxym
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IIpakmuxym

Obobwenue u cucmemamu3ayusi COOePIHCAHUs pazoenos
Kypca «Mexanukay,

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOXKICHUH U 3BoIoNMK CONHIIA U 3BE3M. DTarbl
JKU3HH 3BE3I.

Mneunsriii [1yTs — nama 'anaktuka. [lonoxxenue u npmwxenue Connia B ['anaktuke. TUIb
rajakTuk. PaguoranakTuky u kBa3apsl. UEpHBIE ABIPHI B ApaxX FAIAKTHK.

ObobWenue u cucmemamu3ayusi COOepIHCAnUsl pazoenos
Kypca «Mexanukay,

Obobuenue u cucmemamuzayus coOepHCarus pazoenos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca «Monexynapras gpusuxa u mepmoOUHaAmMuKay,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66ma. Paszoeranue ranakruk. Teopus
Bonpmioro B3peiBa. PenukroBoe u3inydeHue.

MacmrabHas cTpyktypa Beenennoii. MeraranakTuka.

Heperménnsie npobiaeMbl aCTPOHOMUH

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Monexynapuas gpusuka u mepmoOUHAMUKA,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Monexynsapnas ghuzuka u mepmoouHamuxa,

prweHeHue OCHOeOnoiazaruwux acnpoHoOMU4YeCKux
nOH}Zmuﬁ, 34KOHO6 U meopuﬁ 0151 AHANU3A U 0OBCHEHUS

@uszuneckux npoyeccos, NPOUCXOOAWUX 8 36E30aX, 8 36E30HbIX

cucmemax, 8 MeHC2alaKmu4eckoll cpeoe, 0BUNCEeHUs.
HebeCHbIX mei, 3801I0YUlU 36¢30 U Bcenennotu

O60011eHne U cucTeMaTH3alus CoAepKaHus pa3zena Kypca «MexaHHuKa
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O60011eHre U cucTeMaTH3alus COIEpXKaHus paszaeia Kypca «MonekynspHas pusnka
U TEPMOJMHAMHUKA)

Obobwenue u cucmemamuzayusi COOEPHCAHUsL pa30eos
Kypca « DneKmpoouHamMuKa

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca « DneKkmpoouHamuxay

Obobwenue u cucmemamuzayus coOO0epHCanus pazoenos
Kypca « NekmpoouHamuxay

Pe3zeps

Pezeps
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