AOKYMEHT NOANWUCAH 3NEKTPOHHON
noanwuchbio

CBEAEHHA O CEPTUOUKATE 30

M
-
£
g~
A

TBO NPOCBEIIEHUSI POCCUVICKOU ®EJEPALIUU

MOY "Bbeaomopckas COILI Ne 3"

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
ITemarornyeckum 3amecTureneM Hupexropom «MOY
coBeToM MpoTokos No 1 nupektopa no YBP benomopckas COI Neo
or 30.08.2024 r. Turanosoit B.C. 3» 29.08.2025
npuka3 Ne 98
PABOYASA ITPOI'PAMMA

(ID 5073237)

yueOHoro npeamera «@uzuka (MpopuibLHbIA YPOBEHb)»

s ooydaroruxest 10 — 11 xmaccoB

r.benomopck 2025 .



IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma o ¢u3mke Ha ypoBHE CpeaHero olmiero oopasoBanus pazpadboTaHa Ha OCHOBE
MIOJIOKEHUI U TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTelbHOM MpOrpammsl,
npencrasieHHbix B @I'OC COO, a Taxke ¢ yuérom QenepanbHOil paboueil mporpaMmbl
Bocritanus u KoHuenmmu npenogaBanusi yaeOHoro mpeamMera «Dus3uka» B 00pa3oBaTEIbHBIX
opranmsanusx  Poccuiickoit ®enepanuu, pealM3ylOIUX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBEI.

[Iporpamma 1o ¢Qusuke ompenenser 00sg3aTeNbHOE TPEAMETHOE COAEpIKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO TOCIEIOBATEIBHOCTh M3YUEHHsS] TEM M pas3ZesioB y4eOHOTO
npeaMeTa ¢ y96TOM MEKITPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Ipo1iecca,
BO3PACTHBIX 0cOOeHHOCTEH o0yuatomuxcs. [Iporpamma o ¢pusnke 1aét npeacTaBieHue o TEesX,
CoJiepKaHnM, OOIIel cTpaTeruy 0O0ydeHwHsI, BOCIUTAHUS U Pa3BUTHUS OOyUJaIOMIMXCS CPEACTBAMU
yuebHoro npeamera «dusnka» Ha yriayOaEHHOM ypOBHE.

Nzyuenne kypca ¢usukm yriayOn€HHOTO YpOBHS TIO3BOJISIET pPEAIM30BaTh 3a/1aud
npodecCHOHATFHOW OpPHEHTAIUH, HAIPABICHO HA CO3/IaHUE YCIOBHH JUIS TPOSBICHUS CBOHMX
WHTEIUICKTYaJbHBIX M  TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4aromuMcsi, KOTOpBIE
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHM3alusax MpodeccHnoHaTbHOTO
00pa3oBaHUs MO pa3TMIHBIM (PU3UKO-TEXHUIECKUM M WHKEHEPHBIM CIEIIHATBHOCTSIM.

B mporpamMme mo ¢usmke ONpenenstoTcs TUIAHHPYEeMbIE pe3yiabTaThl OCBOSHHS Kypca
(GU3MKK Ha yPOBHE CPETHETO 001Iero 00pa3oBaHus: JIMIHOCTHBIE, METAIPEAMETHBIE, TIPEIMETHBIE
(1a yriryosniéHHOM ypoBHE). HayqHO-METO10710rHYeCKO OCHOBOM 1T pa3pabOTKU TPEOOBAHUMA K
JUYHOCTHBIM, METANpeAMETHBIM U MpPeIMETHBIM pe3yibTaTaM OO0Y4aroIlHuXcsl, OCBOUBIIMX
nporpaMMmy 1o (¢uU3MKE Ha ypOBHE CpPeAHEro oOmiero oOpa3oBaHUs Ha yriayOJEHHOM ypOBHE,
SIBJISIETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAaHUPYEMBbIE Pe3YJIbTaThl OCBOEHUS Kypca (U3UKU Ha yriyOJaE€HHOM ypOBHE, B TOM UHCIIE
MpeIMETHBIE PE3yAbTAThI M0 rojiaM O0y4eHUs;

coJiep;kanue ydyeOHoro npeamera «Pu3nka» Mo rogam o0ydeHus.

[Iporpamma mo ¢u3uke HMMeeT NPUMEPHBIH XapakTep W MOKET ObITh HCHOJIb30BaHA
YUUTEISIMU (PU3UKH JUTISI COCTABJICHUS CBOMX PabOUUX MpOTpamm.

[Iporpamma no ¢u3mke He CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY yUUTENEH U IPEOCTaBIISET
BO3MOXHOCTH JUISl peau3alii pa3IMuHbIX METOJUYECKUX MOAXO0/I0B K MPEnoJaBaHui0 (pU3MKU
Ha yriyoJa€HHOM ypOBHE IIPH YCIOBUU COXpaHEHUS 00s3aTeIbHON YacTH COJIepKaHus Kypca.

®du3rka Kak Hayka 0 HauboJiee 00IIMX 3aKOHAaX MPHUPOIbI, BBICTYyIas B KAYECTBE y4EOHOT O
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHCTEMOOOpA3YIOUIU [ €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUH, N3ydaeMbIX
XUMHEH, Ouosoruel, gusmueckoi reorpadueit u actpoHoMuei. Vcnonp3oBaHue W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c¢epe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBamMu. l3ydeHue (u3MKM BHOCHUT OCHOBHOM BKJIag B
(bopMuUpOBaHHE €CTECTBEHHO-HAyYHON KapTUHBI MUpa 00ydaromierocs, B GoOpMHUpOBaHUE YMEHUIN
MPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BBINOJIHEHUU UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢u3UKM Ha YpOBHE CpeAHEro oouiero oOpa3oBaHUs MOJIOKEH Pl UeH,
KOTOPBI€ MO’KHO pacCMaTpHBAaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM C HEH KypC SIBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pasfesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.



Hoes zenepanuzayuu. B cooTBeTCTBUH C HEW MaTepHal Kypca GU3NKu 00beANHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBusercs (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIICCTBE H IOJIC.

Hoea zymanumapuzayuu. EE peanuzanus npeanoiaraeT UCHoiIb30BaHUE TYMAaHUTAPHOTO
noTeHIana (pru3nyeckon HayKu, OCMBICIICHHE CBSA3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXKe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHIECKUMH TTPOOIEMaMH.

Hoesn npuxknaonoit nanpasnennocmu. Kypc Gusuku yriryoa€HHOTO YpOBHS MTPEAIOIaraeT
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTHYCCKUX IMPUIOKEHUN H3yICHHBIX
Teopuil M 3akoHOB. [Ipm 3TOM paccMaTpuBalOTCS HAa YpPOBHE OOIIMX TPEACTABICHUN U
COBPEMEHHBIE TEXHHUECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3rkonozuzayuu peanusyercs IOCPEACTBOM BBEACHUS DIEMEHTOB COJEpKaHMS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKXkKe 00CYXKIeHUS MPOOIIeM PallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHune copep:kaHus MPOrpaMMBbl IO (PU3HKE TOJHKHO OBITH MOCTPOSHO Ha MPHUHIIUIIAX
CHCTEMHO-AEATEILHOCTHOTO Mo1XoAa. J{is pu3uKe peanu3aliyisi STUX MPUHIAIIOB O0a3upyercs: Ha
WCTIOJIb30BAHMU CaMOCTOSTEIBHOTO HKCIEPUMEHTa KaK IMOCTOSHHO JeHCTBYOmEero (akropa
yaeOHoro nporecca. J{is yrinyonéHHOTo ypoBHS —3TO CUCTEMA CAMOCTOSITEIbHOTO YYEHUUECKOTO
OKCTIEPUMEHTa, BKIIOYAIONIETO (POHTAIBHBIE YYEHHYECKHE OIBITHI TP HM3yYeHWH HOBOTO
MaTtepuana, labopaTopHble paboThl U paboThl npakTukyma. [Ipu 3TOM BO3MOKHBI /IBa criocoda
peanmu3aryu (GU3NIECKOTO MpaKTHKyMa. B mepBom ciydae mpakTHKyM MPOBOAMUTCS JTHOO B KOHIIE
10 u 11 xaccos, MO0 MOCIIE MEPBOTO M BTOPOTO MOJTYTOAUH B KOXKIOM U3 ATHX KilaccoB. Bropoi
cmoco0 — 3TO HMHTEerpanus paboT MpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboT, KOTOpHIE
MPOBOJATCST B TIpoliecce u3ydeHus paszzaena (tembl). [Ipm sTom mom paboTamMu NMpakTHUKyMa
MOHMMAETCS CaMOCTOSITEIbHOE HCCIIEJIOBAHHE, KOTOPO€ TMPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O6€3 TOMIAaroBOW HMHCTPYKITUH.

B nporpamme mo ¢u3mke cucreMa y4eHHYECKOT0 SKCTIIEPUMEHTa, JTJa0OpaTOPHBIX paboT H
MPaKTUKyMa MpPeJCTaBlIeHa eIUHBIM MepedHeM. BriOop TeMaTuku JUisi STUX BUJOB YUEHHUECKUX
MPaKTUYECKUX PabOT OCYILECTBISETCS Y4aCTHHKaMU 00pa30BaTENIbHOTO Ipoliecca MCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TIUIAHUPOBAaHWSA M OCHauleHus kaOuHeTa ¢usuku. Ilpu sToM
obOecrieunBaeTcs OBJaJeHUE OOYYAIOUIMMUCS YMEHUSMH IPOBOJUTH MHpPSIMble U KOCBEHHbBIE
U3MEpEeHUs, UCCIIECNOBaHMUS 3aBUCUMOCTEH (M3UYECKUX BEIMYMH U IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M Ka4eCTBEHHBIX 3aaay. [Ipu stom
JUId pacu€THBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 3a/laydl C SBHO 3aJaHHOW M HESIBHO 3aJaHHOU
(buznyecKoi MOJIeINbI0, TO3BOJIAIONINE TPUMEHSATH H3yUYEeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazfieNia Kypca, TaKk M HUHTErpupys NPUMEHEHHE 3HaHUM W3 pasHbIX paszjaenoB. [lns
KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBISIOTCS 3aJaHHsl Ha OOBsSCHEHUE/NpeaCcKa3aHue
MpoTeKaHus (PU3MUECKUX SIBICHUN M MPOIECCOB B OKPYXKAIOUICH XU3HM, TpeOyrolue BhIOOpa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimMu @PI'OC  COO k  maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mnporecca Kypc (GuU3MKM YriayOon€HHOrO YpOBHS Ha YPOBHE CpPEIHEro
oOmiero 00pa30BaHUs JOJDKEH HM3y4aThCsl B YCIOBHUSX IpPEIMETHOT0 KabuHeTa. B kabunere
(bu3HMKN 10DKHO OBITH HE0OX0aUMOE 1ab0opaTopHOEe 000PYIOBAHHE TS BHIIOTHEHUS YKa3aHHBIX
B MporpamMMme mo (pu3mke ydeHHUECKHUX OMBITOB, JIAOOPATOPHBIX PabOT U padOT MpaKTHKyMa, a
TaKXe IEMOHCTPALMIOHHOE 000pYyI0BaHHE.

JleMoHCTpaloHHOe 00opynoBaHHe (opMuUpyeTcss B COOTBETCTBUM C TPHUHLIUIIOM
MUHUMAJbHON TOCTATOYHOCTH M 00OecrednBaeT MOCTAaHOBKY MEPEYHCIEHHBIX B MPOrpaMMe Io
(Gu3MKe KIIOYEBBIX JIEMOHCTPALMK IS HWCCIENOBAHHUS HM3y4aeMbIX SBJICHHH M TMPOIIECCOB,
SMIUPHUUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopaTopHoe 000pyI0BaHHE ISl YIEHUUECKUX MPAKTHUECKUX paboT GopMHUpyeTCs B BUJE
TEMaTUYEeCKUX KOMIUIEKTOB H oOecreuynBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX



oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX J1TAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3Yy4eHHs (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

(bopMupoBaHHE UHTEpECA M CTPEMIICHHS O0YJaIOIUXCs K HAYYHOMY M3Y4EHUIO MTPUPO/IB,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHHA O HAaydyHOM METOAE TO3HaHUs W (OpPMHUPOBAHUE
MCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBIICHUSIM;

(bopMuUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4CHHsS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHHe YMEHHI OOBSCHATH SBICHHUS C MCIOJB30BAaHHMEM (DU3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIIbCTB;

(dbopMupoBaHHE TPEACTABICHUH O pOiH (DU3UKH JJIsl Pa3BUTHS JPYTrUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMIPEJICTaBICHUA O BO3MOXHBIX cdepax Oyaymeid mnpodeccruoHanbHON
NEATeNbHOCTH, CBSI3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JallbHEHWIIeMy OOYYeHHIO B ITOM
HaTpaBJICHUU.

JlocTkeHne ATHX Liededl oOecrieunBaeTcss pelieHHeM CIEAYIOUIMX 3aJad B IpoLecce
M3y4YeHus Kypca (U3NKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHMKA 00 O0mMX (PU3MYECKHX 3aKOHOMEpPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIIOYAs] MEXaHUKY, MOJIEKYISIPHYIO (DU3UKY, HIEKTPOJHHAMUKY, KBaHTOBYIO (PU3HKY H
AIIEMEHTHI aCTPO(PU3UKY;

(dbopMupoBaHHE YMEHUH NMPUMEHSATh TEOPETUIECKUE 3HAHUS TSl OOBSICHEHUST (PU3MYECKIX
SIBJICHUH B IPUPOJE U JUISl IPUHATUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HH;

OCBOEHME CIIOCOOOB PELICHUs pa3IMUYHBIX 33Jau C SBHO 33aJaHHOM (pu3ndYecKoi MOAENbIO,
3aja4d, MOJpPa3yMEBAIOUIMX CaMOCTOATENIBHOE CO3AaHuEe (U3MYECKOW MOJeNH, aJeKBaTHOU
YCIIOBMSIM 33Jjauy, B TOM YHCJIE 3a/1a4 HHXXEHEPHOT'O XapaKTepa;

MOHMMaHUE (PU3MUECKUX OCHOB U IPHUHLUIOB JEHCTBUSA TEXHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYXKAIOILYIO CPENy;

OBJIAZICHUE METOJAMU CaMOCTOSITEIBHOIO IUIAHUPOBAHUSA M IPOBEICHUSA (PU3MUECKHX
SKCIIEPUMEHTOB, aHalIM3a W MHTEepIpeTanuuy HUHPOpMaluu, ONpPEeAETeHUs JAOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIIOBUH Ui pa3BUTHS YMEHMH NPOEKTHO-HCCIIENOBATENbCKOM, TBOPUECKOM
NeATeNbHOCTH;

pa3BUTHE HHTepeca K chepaM npodecCuOHATbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3UKO.

B cootBerctBum ¢ TpedoBanusiMu @I'OC COO yriay6néHHbIN ypOBEHb H3yYEHHs y4eOHOTO
npeamera «Pu3nka» Ha ypoBHE cpeiHero oOriero oOpa3oBaHus BbIOMpAeTCs: 00y4aroUMMHUCS,
IUTAHUPYIOIIMMU IPOJOJDKEHHE OOpa30BaHUs M0 CHELHATbHOCTAM (DU3HKO-TEXHUYECKOTO
npoQuIs.

Ha usyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CpeHero olIiero oopa3oBaHHUs
orBoautcs 340 yacos: B 10 kimacce — 170 gacos (5 wacos B Henemo), B 11 kimacce — 170 gacos (5
4acoB B HEJICITIO).

[Ipennaraemslii B mporpaMme no (Gu3Mke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIIICTCSI PEKOMEHJIOBAHHBIM, YYMTENb JEJaeT BbIOOp MpOBeAEHUs 1abOpaTOpHbIX paldoT U
OTIBITOB C YYETOM MHIMBUAYATIBHBIX OCOOEHHOCTEH 00yJatonuXcs.

COJAEPKAHUE OBYYEHMUSA

10 KJIACC

Pa3pnen 1. HayuHblii MeTOX MO3HAHUS IPUPOABI.



dusuka — QyHmameHTanbHas Hayka o mpupoje. HaydyHblii MeToa MO3HAHHWS M METOJIbI
UCCIIeIOBAHUS (PU3NUCCKUX SBIICHUH.

DKCIEepUMEHT M TEOpHsl B IMpoliecce MO3HaHUsS MpHpoabl. HabmroneHue M 3KCriepuMeHT B
¢dusuke.

Crnioco0Ob1 m3MepeHust (pU3MUYECKUX BENWYHH (aHAJIOTOBbIE U IU(PPOBBIE M3MEPUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIEC JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NYeCKUX BEIUUUH (a0COIIOTHASL U OTHOCUTEIIbHASA).

MonenupoBanue (pU3NYECKUX SBICHUH W TPOLECCOB (MaTepHalibHasi TOYKa, aOCOJIOTHO
TBEPOE TEJO0, UACaAIbHAs )KUIKOCTh, UI€AIbHBIN I'a3, TOUEUHbIN 3apsn). 'unoresa. dusnueckuit
3aKOH, TPAHUIIBl €0 IPUMEHUMOCTU. PU3nUecKast TEOpHsl.

Ponp u mecto ¢usmku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MPaKTUYECKON JeSITENbHOCTH JTIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

N3mepenue cuibl TOKa U HANPSKEHUS B LIENU MMOCTOSIHHOTO TOKA MPY MOMOIIIM aHAJIOTOBBIX
1 1U(POBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ MppoBoi nabopatopueil nmo ¢usmke. [Ipumepsl usmMepeHus (pusnvecKux
BEJIMYMH IIPU MOMOIIU KOMIbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBrkeHHE. OTHOCUTENBHOCTh MEXaHWYEeCKOro mABmkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a7ja4u MEXaHUKH.

Panuyc-BekTop MarepHalbHOM TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaektopusi.

[lepemerienue, ckopocTb (CpeiHss CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHOW TOYKH, UX NMPOECKIUHU HA OCH CHCTEMBbI KOOpAMHAT. CIJI0KEHHE NEPEMEIECHUN U
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABWKEHHE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHHS U IIyTH MaTepUalIbHONU TOUKH OT BPEMEHH U UX IpauKu.

CBoboaHoe najzieHue. Y ckopeHue cBOOOJHOTo najeHus. JBrxeHue Tena, OpoLeHHOro Mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHHsI MAaTEPUAIbHON TOYKU OT
BPEMEHU U UX IpauKu.

KpuBonuneiitnoe aBukeHue. J[BrykeHnE MaTepraibHON TOUKH MO OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. [lepuon m wacrora oOpamieHus. LleHTpocTpemuTenbHOE (HOPMAalbHOE),
KacaTeJIbHOE (TaHI€HIUAIBHOE) U NIOJIHOE YCKOPEHUE MaTepUaIbHOW TOUKH.

TexHuyeckne yCTpOHCTBA M TEXHOJIOTMUECKHE IIPOLECCHI: CIHUIOMETP, JIBUYKEHHE
CHAps/10B, LICTIHbIE, IeCTepEHYAThIE U PEMEHHBIE ITepejau, CKOPOCTHbIE JTU(THIL.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETa, WIITKOCTPALs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

CrniocoObl Hccie10BaHus ABUKEHHUH.

Nnmroctpanys npeaenbHoro nepexoia U N3MepeHrue MTHOBEHHOM CKOPOCTH.

IIpeobpazoBaHue ABUKEHUH C HCIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpomIeHHOTO MO YII0OM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne CkopocTH NpH IBWKEHUU 110 OKPYKHOCTH.

IIpeoOpazoBaHue YriIoBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHue nyTel, TPaeKTOPHUM, CKOPOCTEN ABMKEHUS OJHOTO M TOTO K€ TEJa B Pa3HbIX
CHUCTEMAaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIENBIO ONIPEIEIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHUsl IpH NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
IIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBH)KEHUU.

N3mepenune yckopeHust CBOOOHOTO MajieHus: (PEKOMEHI0OBAHO MCTOIB30BaHUE TU(POBOI
naboparopun).

N3yuenue nBukeHus Tena, OpOIIEHHOTO TOpU30HTaiIbHO. [IpoBepka runoressl 0 IpsMoi
IIPONOPLIMOHAIBHOM 3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTBIO TEA.

W3yueHnue nBuKeHMs TeJa 110 OKPYKHOCTH C MIOCTOSIHHOM 110 MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IiepuojAa oOpallleHuss KOHMYECKOIO MAasiTHUKAa OT €ro
IapameTpoB.

Tema 2. lunamuxa.

[IepBebiit 3akoH Hprotona. MHepuumanbHble cucTeMbl OTCUETA. [IpMHIMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIPEIENIEHUE, TIPUMEPHI).

Macca tena. Cuina. [IpyHIun cynepno3uiyu Cui.

Bropoit 3akoH HbroTOHA 1711 MaTepuanbHONW TOUKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHI.

Cuna TskecTH. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOTO TaaeHUss OT BBICOTHI HAaJ
MMOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBrkeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBMKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TpEeHHMS CKOJBXKEHHUS M CHUJIA TPEHUS MOKOS.
Kosddunument tpenus. Cuia conpoTHBIEHUS NpU ABMKEHUU Tella B JKMJIKOCTH WIIM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABM)KEHUS.

Hasnenue. ['mapocrarnueckoe nasienune. Cuiia Apxumena.

TexHuyeckue ycTpoMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: TMOIIIMITHUKH, JIBHKEHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGnroneHnue nBuxkeHUs Tell B MHEPLMAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

IIpyHIMI OTHOCHTENBHOCTH.

Kauenne nByxX HWIMHAPOB WIM IIApOB PA3HOM MACChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJILHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHeHHE PaBHOIEHCTBYIOLIEH MIPUIIOKEHHBIX K TEIly CHJI C IIPOU3BEICHUEM MacChl TeNa
Ha €r0 YCKOPEHHUE B MHEPLMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO CuJl, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOACHCTBUS TEL.

N3mepenune macc 1o B3auMOJEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOAbEME U NIa/ICHUN.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS NIOKOsl, KAYEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomul, npaKmuKym.

W3mepeHune paBHOICHCTBYOMIEH CUJI IPU IBUKEHUU OpYyCKa MO HAKJIOHHOM IJIOCKOCTH.

[IpoBepka TrumoTe3sl O HE3aBUCUMOCTH BPEMEHHU JBI)KEHUs Opycka [0 HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PAaCCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B IPY)KMHE U PE3MHOBOM
oOpasie, OT ux edopMalHH.

W3yueHne IBMKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOH uepe3 JErkuil OJI0K.

N3mepenne ko3dduimenta TpeHus: N0 BEIUYHHE YIIIOBOro KO3 QHUIMEHTa 3aBUCUMOCTH
Fi(N).

HccnenoBanne fBWKEHHS Opycka 10 HAKIOHHOM IUIOCKOCTH C  TEPEeMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

W3ydeHne nBuKEHMS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHo TBEpHOE Teno. IlocTynarensHoe M BpallaTesbHOE BM)KEHUE TBEPAOTO Tena.
MoMeHT cuiibl OTHOCHUTENBHO ocu BpauieHus. [lneuo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

YcnoBus paBHOBECHs TBEPIOTO TeEJA.

VYcroitunBoe, HEyCTOMYMBOE, O€3pa3InuHOE PABHOBECHE.

TexHuueckne yCTpOWCTBAa M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEWH, CTPOUTEIIBHBIN
KpaH, petéryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuoie pabomal, npaAKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOLIETO OCh BPALLICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenne ycTOM4MBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIOMIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuxe.

Nmnynec MaTepuaabHOM TOYKHM, CHUCTEMbl MaTepUalbHBIX TOYeK. LIeHTp macc cucTteMbl
MaTepHUaJIbHBIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa Macc.

Nmiynbsc cuiibl 1 UI3MEHEHHE UMITYJIbCca Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBIXKEHUE.

MoMeHT wnMITyllbca MaTepUalbHOW TOoukd. [IpeacraBieHne O COXpaHEHMM MOMEHTa
UMITYJIbCa B IIEHTPATbHBIX MOJISIX.

PaGora cuibl Ha ManoM M Ha KOHEYHOM NepeMelieHuH. ['paduueckoe mpejicTaBiieHHe
paboOTHI CHIIBI.

MOIIHOCTB CHIIBL

Kunerndeckast sHeprusi MatepuajibHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEPrUU MaTEpUAIBHON TOYKH.

IloTeHumanpHple ¥ HENMOTEHUHANbHbIE cUibl. [loreHnumanbHas sHeprus. [loTeHnnanbHas
SHEprus ynpyro IepopMHUpPOBaHHOM HpykuHbl. [loTeHLIMalbHas SHEprus Tejla B OJHOPOTHOM
IpaBUTAlMOHHOM noue. [loTeHnuanbHas sHeprus Tenaa B IPaBUTALMOHHOM I10JI€ OJHOPOIHOTO
11apa (BHyTpY U BHe 11apa). Bropas kocmudeckas cKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs3b pabOThI HEMOTEHIIMAIBHBIX CUJI C U3BMEHEHUEM MEXaHUUECKOM SHEPruK CUCTEMBI TEl.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHMS.

VYpaBHeHue bepHymnu [Uisi MACANBHOM >KMIKOCTH Kak CIEICTBUE 3aKOHA COXPaHCHMS
MEXaHUYECKOM HEPTHH.

TexHudeckne ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: IBM)KEHHE PAKET, BOJOMET,
KONEP, NPYKMHHBIM MUCTOJIET, TUPOCKOII, (UIYpHOE KaTaHHWE Ha KOHbKaXx.

Hemoncmpauuu.

3aKOH COXpaHEHHs UMITYJIbCA.

PeaktuBHOE nBMKEHNE.

W3mepenne MOITHOCTH CHUJIBI.

V3MeHeHMe sHepruu Tena Mpyu COBEpIIEHUHN paboThI.

B3aumHble nipeBpalieHs KHHETUYECKOW U TOTEHIINAIbHON S3HEPTUM IIPU ACHCTBUHU HaA TEJIO
CHJIBI TSDKECTHU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu MpUu CBOOOIHOM Ha/ICHHH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue uMmmyibca Tena no TOpMO3HOMY IYTH.

W3MepeHune CUitbl TSIrM, CKOPOCTH MOJIENHU SJIEKTPOMOOHIISE K MOIITHOCTH CUJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

N3mepenne KNHETHYECKON PHEPTUHM TENA 110 TOPMO3HOMY IYTH.



CpaBHEHHE U3MEHEHUS MOTCHIUAIBHOM SHEPT U MPYKHUHBI C pabOTOM CHIIBI TPEHHUS.
Omnpenenenne pabOThI CHIIBI TPEHUS MPHU IBUKCHUH TeJIa 10 HAKJIOHHOU TIOCKOCTH.
Paznes 3. MogekyisipHasi puznka U TepMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUL.

OcHOBHbBIE TOJOKEHUS MOJIEKYIsipHO-KuHeTnueckoir teopun (MKT), ux oneitHOe
obocuoBanme. uddysus. bpoyHoBckoe nBmxenue. XapakTtep ABIKEHHS W B3aUMOCHCTBUS
yacTull BeuiecTBa. MoJenu cTpoeHusl Ta30B, KUAKOCTEH U TBEPABIX Tel U 0ObSICHEHUE CBOWCTB
BeIllECTBA HA OCHOBE 3TUX Mojeiei. Macca u pasmepsl Mojekyln (aromoB). KommdecTtBo
BemiectBa. [loctosinnas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u crnocoObl €€ m3mepenus. lllkana temmeparyp
Ienbcus.

Monenb uieanbHOro ra3a B MOJEKYIIpPHO-KMHETUYECKON TEOPUH: YaCTULIBI ra3a ABUKYTCS
Xa0TUYECKH U HE B3aUMOJCHUCTBYIOT APYT C IPYTOM.

l'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kanelipona. AOcoOTHas Temmeparypa
(kana Ttemmnepatyp KenbpBuna). 3akon JanpTona. M3omporecchl B HIeallbHOM rase cC
MIOCTOSIHHBIM KOJIM4eCTBOM BenlecTBa. ['paduueckoe npeacrapBieHre U30MPOLIECCOB: U30TEPMA,
n30xo0pa, uzobapa.

CBs13b MEXK /Ty JaBJICHUEM U CPEAHEN KUHETHYECKOM SHEPTHEN MTOCTYIATEIbHOTO TEIIOBOTO
JBUKEHUS MOJIEKYJI MEaTbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TEOpUU
UJICATHHOTO Ta3a).

CBsi3b  aOCONIOTHOM  TeMIlepaTyphl TEPMOJUHAMUYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM YHEPruel MOCTYNaTENbHOTO TEIUIOBOTO JIBUKEHHUS €€ YaCTHLL.

Texnuyeckne ycTpoWCTBa U TEXHOJIOTUYECKHE TIPOIIECCH: TepMOMETp, OapoMmerp,
MIOJy4eHUE HAHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHS 4aCTUL BELECTBA.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUSI.

Judbdyzus sxuakocTei.

Monens onbita LlTepHa.

[IpuTsixeHne MONEKyII.

Mogenu KpUCTAIIIMYECKUX PEIIETOK.

Habmronenue u riccnegoBanme U30IMpOIECCOB.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue mporecca yCTaHOBJICHUS TEIJIOBOTO PABHOBECHUS MPH TEINIOOOMEHE MEXIY
ropsiyeil ¥ XoJI0JHOM BOJOM.

N3ydyenne wu30TepMUUECKOro Ipoiecca (PeKOMEHIOBAaHO UCHOJb30BaHuEe IHUGPOBOI
1a00paTOPHH).

N3yuenune n30xopHOro npoiiecca.

N3ydenue nzobapHOTO IpoIecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauiunboi.

Tepmoaunamuueckas (TI) cuctema. 3aganrie BHEITHUX YCIOBHH U TEPMOAUHAMUYECKOM
cucteMbl. BHellHue u BHyTpeHHUE napaMeTpsl. [lapameTpsl TEpMOAMHAMUYECKON CUCTEMBI KaK
CPEIHHE 3HAUYEHHUS BEJIMYHH, ONIUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe nauano tepmMoanHaMuky. CaMONpPOU3BOJIbHAS PEAKCALIAS TEPMOIMHAMUYECKON
CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopnens uacanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWI: ypaBHEHHE
MenneneeBa—Kianelipona U BbIpaK€HHE JUIsl BHYTPEHHEH SHEPrUH. Y CIOBHUS NMPUMEHUMOCTU
9TOM MOJENN: HHU3Kasg KOHILIEHTpalMs 4YacTULl, BBICOKHME TeMIEpaTypsl. Brlpaxenue mmis
BHYTPEHHEHN SHEPTUH OJJHOATOMHOT'O H/I€aJIbHOIO rasa.

KBa3ucratnuecknue u HECTaTUUECKUE TIPOLIECCHI.



DOnemeHTapHas paboTta B TepMoauHamMuke. Beraucnenue padoTsl mo rpaduky mpoiecca Ha
pV-auarpamme.

Tennomnepenaya kak cHnoco® W3MEHEHHs] BHYTPEHHEH OSHEPTUU TEepMOJIUHAMHUYECKOMN
cucTeMbl 0e3 coBepieHus paboTel. KOHBEKIHS, TEIIIONPOBOIHOCTbD, U3ITy4CHHE.

KomnuectBo Ttemnorel. Tenno€émMkocTs Tenma. YaenbHas W MOJISPHAS TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YenpHas TEIUIOTa CropaHus TOIUIMBa. Pacué€r konuvecTBa
TEIUIOTHI IpH Teronepenaye. [lonstue 06 annadbaTHoM mpoiiecce.

[lepBrlii 3ak0H TepMOIMHAMUKU. BHYTpeHHss sHeprus. KoauuecTBo TemoThl U paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH YHEPTUH TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMMKM JUI1 PABHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKON CHUCTEMBbl MPOXOIUT €IUHCTBEHHAs anuadara.
AOcoJroTHas TeMIiepaTypa.

BTtopoii 3akoH TepMOIUHAMUKH JUIsi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO TEpeaTh
TEIJIOTy OT Oojiee XOJIOMHOTO Tena K Oosiee Harperomy 0Oe3 kommencanuu (Kmaysmyc).
Heo6patumocTh MpUpoOIHBIX MPOIIECCOB.

[Tpuniumne geiictBus TermnoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKHE aCMEKThl MCIOJL30BaHMs TEIJIOBBIX JABUTATENeH. TernaoBoe 3arpsi3sHEHNe
OKpYXKarollen Cpeibl.

TexHudeckre yCTpONCTBA M TEXHOJIOTHYECKHE TPOIIECCHI: XOJIOAMIBHUK, KOHIUITUOHED,
JTU3ENbHBIA W KapOIOpaTOPHBIA JIBUTATENH, TMapoBas TypOWHA, TOJYYCHHE CBEPXHH3KHX
TEMIEepaTyp, YTWUIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIJIOBOIO HAacoca,
yTHIH3aUs OMOOPTaHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue temmnepatypbl pHU auadaTHYecKoOM pacIiipEeHUN.

Bo3nymiHoe orauao.

CpaBHEHHE YJEIbHBIX TEMIOEMKOCTEN BEILIECTB.

CriocoObl 3MEHEHUS BHYTPEHHEH SHEPTHH.

UccnenoBanue annabaTHoro mporecca.

KomnerorepHbie MOI€IHM TEIIOBBIX JBUraTENEH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKYM.

H3mepenne yaenbHOM TEMI0EMKOCTH.

HccnenoBanue npolecca OCThIBaHUS BEIECTBA.

HccnenoBanue annabaTHoro mpoiecca.

N3yueHnne B3aMMOCBSI3U 3HEPIMU MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUA U TEMIEPaTypbl
KUIIEHUS XKUIKOCTEH.

Tema 3. Azpecammnvie cocmoanun eeuecmea. Pazoevle nepexoowvl.

[TapooOpazoBanue u koHaeHcauus. lcmapenue u kumeHue. YaenbHas TeIioTa
napooopa3zoBaHusl.

Haceiiennbie 1 HeHachlleHHbIE Tapbl. KauecTBEHHAs 3aBUCUMOCTD IIJIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO Tapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT JABJICHUS B KUIKOCTH.

BrnaxxHocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
[InaBneHue u KpuctauM3aius. Y aenbHas TeroTa miasieHus. Cyonumarus.

Hedopmaruu tBEpaoro Tema. Pactsokenune u cxartwe. Cosur. Monyns FOura. I[lpemen
yrnpyrux aehopMaiuii.

TemoBoe pacmmpeHue KUIKOCTeH U TBEPABIX Tell, 00BEMHOE U JTMHEHHOE pacIIMpeHue.
AHTapMOHU3M TEIIOBBIX KOJIeOaHUI YaCTUII BEIIECTBA KaK MPUYHHA TETUIOBOTO PACITUPEHUS TEIl
(Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue SHEPTUH B (Pa30BBIX MEPEXOAAX.

YpaBHEHHE TEIIOBOTO OanaHca.



[ToBepxHocTHOE HaTshkeHHE. KOdQPUIIMEHT MOBEPXHOCTHOTO HaTsbKeHUs. KanmwspHbie
siBJIeHUs. J[aBieHue Mo UCKPUBJIEHHOM MTOBEPXHOCTHIO kuakoctu. @opmyina Jlamaca.

TexHuueckue yCTpOHUCTBA M TEXHOJOTMYECKHE TMPOLIECCH: JKUJKHE KPHUCTAILIBI,
COBPEMEHHBIE MaTePUATIbI.

Jemoncmpayuu.

TennoBoe pacuMpeHue.

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npy noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBaHue.

Kanwnnspueie siBneHust.

Mojenu HEHbIOTOHOBCKOM KHIKOCTH.

Crioco6b1 U3MEpPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTANTMYECKOTO BEIIECTBA.

Buner nedopmannii.

Ha6nronenue mansix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue ynenbHOM TEIIOTHI IUIABJICHUS JIbAA.

N3yueHune CBONCTB HACHIIIEHHBIX MTAPOB.

N3mepenune abCOMOTHON BIKHOCTH BO3/AyXa U OIEHKA MAacChI MTAPOB B MIOMEIICHUH.

N3mepenune koa¢dunnenTa moBepXHOCTHOTO HATHKEHUS.

N3amepenne moayns FOHra.

UccnenoBanue 3aBucuMoct aedopManuyd pe3uHOBOT0 00pasiia OT MPUIIOKEHHONW K HEMY
CHJIBL.

Pa3znena 4. DiiekTpoauHamMuka.

Tema 1. Dnekmpuueckoe noe.

DIeKTpu3als TeJl U €€ MPOSABJICHUA. DJIEKTpUUYECKUH 3apsia. J[Ba BHUIIa AJIEKTPUUYECKUX
3apsa10B. [[poBOAHUKH, TUAIEKTPUKU U TOIYIPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/aa.

B3aumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onektpuueckoe nosie. Ero neiicTere Ha 31eKTPUYECKUE 3apsi/bl.

Hanpsok€unocts  anexktpuyeckoro rmousisd.  [IpoOueiit 3apsa. Jlunuu HanpskEHHOCTH
ANEKTPUYECKOT0 N0JIs1. OTHOPOIHOE IEKTPUUECKOE MOJIE.

[loTeHIManbHOCTh 3JEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHUMANIOB U HANpPSKEHUE.
[ToreHunanpHas 3HEPrus 3apsaa B 3JEKTPOCTATUUECKOM MoJie. [loTeHIman 31eKkTpocTaTuuecKkoro
noys. CBsA3b HANPSKEHHOCTU TOJIS M PA3HOCTU MOTEHLMAIOB ISl 3JIEKTPOCTATUYECKOTO TOJIA
(KaK OJTHOPOJHOTO, TaK U HEOAHOPOIHOTO).

[IpuHUHMI Cyneprno3uIuy JIEKTPUYECKUX MTOIEH.

[Tone Toueunoro 3apsana. Ilone paBHOMepHO 3apshkeHHOU cdepbl. [lone paBHOMEPHO
3apshkeHHOro 1o o0BEMy miapa. I[lonme paBHOMEPHO 3apsKEHHOW OECKOHEYHOM TUIOCKOCTH.
Kaptunbl nuHMil HaNpsHKEHHOCTU 3TUX MOJIEH M SKBUITOTEHIUATIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKY B 3IEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsJIOB.

JIMBIIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJI€e. J{uaneKkTpuieckas MpoOHUIIaEMOCTh BEIIECTBA.

Konnencarop. D1neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb IJIOCKOTO KOHJIEHCATOPA.

[TapannensHoe  coeauHeHWe  KOoHAeHcaTopoB.  IlocienoBarenbHOE — COEMHEHHE
KOHJIEHCATOPOB.

DHeprusi 3aps>KeHHOTO KOHJIEHCATOpA.

JIBMKEeHME 3apsHKEHHON YacTHUIbI B OJJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.



TexHuueckue ycTpoHCTBa M TEXHOJIOIMYECKHE IPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB, KOHAEHCATOPHI, T'€HEPATOp
Ban ne I'paada.

Jemoncmpayuu.

YCeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTpUUYECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpoCcTaTUYECKas 3aluTa.

YCTpolCTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M EPEMEHHON EMKOCTH.

3aBUCUMOCTD IEKTPOEMKOCTH TIOCKOTO KOHJEHCATOpa OT IO iU TUIaCTUH, PACCTOSHUS
MEXTy HUMH U TUSJIEKTPUIECKOHN MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIAEHCATopa Yyepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuoi, npaxmuxKym.

OneHka cu B3aMMOJEHCTBUS 3apsKEHHBIX Tell.

Habmronenue mpeBpaliieHusi SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B SHEPIHI0 M3IY4YEHHUS
CBETO/INO/1A.

N3ydeHnne nmpoTekaHus TokKa B IIEMH, CoJIepKalieil KOHIeHCcaTop.

Pacripenennenne  pa3HOCTH MOTEHIMAIOB  (HANpPsDKEHHs]) TMPH  MOCIEA0BATEILHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa YEpe3 pe3UcTop.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBust  CyIIeCTBOBaHHSI IOCTOSHHOTO —3JIEKTPHUYECKOro Toka. VcToyHMkM —TOKa.
Hanpsioxenue U u D/1C &.

3akon OMa Jyis ydacTKa IETH.

DNEeKTpUUYECKOE COMPOTUBIIECHHE. 3aBUCUMOCTD COMTPOTUBIIEHUS OJTHOPOJIHOTO MPOBOJIHUKA
OT €ro JUIMHBI U TUIONIA/I MOTIEPEUYHOT0 CeUeHUs. Y ICIbHOE CONPOTHUBIICHUE BEIIECTBA.

[locnenoBarensHOE, MapajljieIbHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoyns—Jlenna.

MOIIIHOCTB JEKTPUYECKOTO TOKA. TernoBasi MOIHOCTD, BIJIENII€Mast Ha PE3UCTOPE.

OJIC 1 BHYTpEeHHEE CONMPOTHBIICHUE HCTOYHUKA TOKA. 3ak0oH OMa JIsl OJTHOM (3aMKHYTOM )
AIIEKTPUYECKOM 1enu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHUE.

Konpnencarop B 11enu NOCTOSTHHOTO TOKA.

Texuuyeckue ycTpoiicTBa M TEXHOJIOTHUECKUE ITPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUHK BJICKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

HccnenoBanue 3aBUCMMOCTM CHJIBI TOKa OT HANPSKEHHUS I PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, ILUIOIIAIN
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COTPOTUBIICHUS TPU TOCTOSIHHOM HaIPSHKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3amblkaHUE TalbBaHUYECKOTO 3JEMEHTa U OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crnioco6bl coelMHeHNs UCTOYHUKOB Toka, DJIC barapeii.

HccnegoBanue pa3HOCTH NOTEHIIMAIOB MEXKy MOJIIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.



HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOTro COpOTUBIIEHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMIIbl HAaKaJIUBaHMsL.

VYBenuueHue npejaena u3MepeHus amnepMeTpa (BoJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoct J[C raapBaHUYECKOI0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX Ty ITOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH 0JIE3HON MOLTHOCTU UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnexTpuyeckas IMPOBOJUMOCTh pPA3IMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOAUMOCTD
TBEPABIX ~ METAIJIOB.  3aBUCHUMOCTb  CONPOTHBIIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXIpOBOIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHas M HpHUMECHas MPOBOJAUMOCTb MOJYINPOBOJIHUKOB.
CgroiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs AUCCOLMAIUSA. DJIEKTPOJIU3.
3akonbl Dapanes 1 2IEKTPOIIN3a.

DnexTpuueckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOSITELHOTO pazpsaaa. Momnnus. [1nazma.

Texnuyeckne ycTpoiicTBa M MNPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psAaHble JaMIlbl,
AIIEKTPOHHO-Ty4eBasi TpyOKa, MOIYNPOBOJAHHUKOBBIE NMPUOOPHI: MO, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ, TalbBaHWKa, padUHUPOBAHUE MEIU, BBbIIUVIABKA AQIOMHUHHUSA, AJIEKTPOHHAS
MHKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 371eKkTpoaun3a Papazes.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

CpaBHEHME IPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmonenue snextponusa.

N3mepenue 3apsaa 0THOBAJIEHTHOIO UOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3NYeCcKNi NPaKTUKYM.

CriocoObl n3MepeHus: (PU3NUECKUX BETUYHMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX
W3MEpPUTENbHBIX TMPUOOPOB U  KOMIIBPIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  H3MepeHud  Qu3myeckux BeiauuuH. OIleHKka TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUI, NCCIIEIOBAaHUM 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH,
MPOBEpKa MPEISIOKEHHBIX TUNOTEe3 (BHIOOpP U3 pabOT, OMHCAHHBIX B TEMAaTHMUYECKUX pasjenax
«Y4eHNUeCKU SIKCIIEPUMEHT, J1a00paTopHbie pabOTHI, MPAKTUKYM)).

MesknpeaMeTHbie CBS3H.

N3yuenne kypca ¢usnku yriyoia€HHOTo ypoBHS B 10 Kilacce OCyIIECTBISIETCS € yU4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MaTeMaTHUKH, OHOJOTHUH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

MesicnpeOmemnvie noOHAMUA, CGA3AHHBIE ¢  UZYYCHUEM  MEMOO00E HAYUHO20
no3HaHuA: SBICHUE, Hay4yHbId (akT, Tunoresa, (Qu3uveckas BeIMYMWHA, 3aKOH, TEOpUs,



HaOJroIeHNe, YKCIEPUMEHT, MOJICIMPOBAaHKE, MOJAEb, U3MEPEHHE, MOTPEITHOCTH H3MEPEHHH,
HU3MEpUTENbHBIE TPUOOPHI, IU(PpoBas 1abopaTopusi.

Mamemamuka: penicHue CUCTeMbl ypaBHeHuW. JluneliHas QyHkus, mapabona,
runepboia, ux rpaduku u ceoiicTea. TpuroHomeTpudeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO. BEKTOpPH M HMX MPOEKIUH Ha OCH
KOOPJAMHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHUE B )KMBOH mpupoae, aupdy3us, ocMoc, TermIoo0MeH
KHUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsA3HEHHE  OKPYKAIOUIeW  Cpempl,  yTHIN3aIus
OMOOPTaHNYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATsDKEHUE U KalMULIPHBIC SIBJICHUS B IPUPOJIE, JIEKTPUUECKHE SIBICHHUS B )KUBOW MPUPO/IE.

Xumun: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsI Macca, MOJIyYeHHe HaHOMAaTEePHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH H
ra3oB, JKHJKHE KPHUCTAUIBI, DJEKTPUYECKHE CBOHCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JMCCOTIMAIINS, TATbBAHUKA, SJIEKTPOHHAS MUKPOCKOTTHSL.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue NBWKCHUN C UCTIOB30BaHUEM MEXaHU3MOB, YIET CYXOTO U
KHUJIKOTO TpPEHUS B TEXHUKE, CTAaTHYECKHE KOHCTPYKIMH (KpOHINTEHH, peméTyaTsie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAaHEHHSI MEXaHUKH B TEXHHUKE (THPOCKOI, BOJOMET
W JIpyrue), IBUTATENIb BHYTPEHHETO CrOpaHWs, MapoBas TypOWHA, OBITOBOW XOJIOIMIBHUK,
KOH/JMIIMOHEP, TEXHOJIOTHH TIONYyYeHHs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHMH,  DJJEKTPOCTATHYECKas  3alluTa,  3a3eMIICHHE
AIIEKTPONIPUOOPOB, Ta30PA3PSAHBIC JTAMITBI, IOJTYIIPOBOHUKOBEIE TPHOOPHI, TaThBAHUKA.

11 KJIACC

Pasznesa 4. DiiekTpoanHamMuka.

Tema 4. Maznummnoe none.

B3anmMojelicTBre NMOCTOSIHHBIX MAarHUTOB W INPOBOJHMKOB C TOKOM. MarHutHoe rmoue.
Bekrop marautHoM uHaAyKuu. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX ToJied. JIMHUM MarHUTHOM
WHIYKIUU.

MaruutHoe moJie MPOBOJHUKA C TOKOM (TPSAMOTO NMPOBOJHUKA, KATYIIKU U KPYTOBOTO
BuTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHME M MOAYJb. JIBMXKEHUE 3apsHKEHHOM YacTHULIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

MarnuTHOe noJie B Beuectse. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, SJIEKTPOABHUraTeib k00U, yCKOpUTENIU
3JIEeMEHTapHbBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHUN WHIYKIUM MarHUTHOTO TIOJII TIOJIOCOBOTO M TOJKOBOOOpPa3HOTO
MOCTOSTHHBIX MAarHUTOB.

Kapruna nuaMil MarHUTHOM MHAYKUHUH TOJISI JJIMHHOTO MPSMOT0 MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJHUKA, KATYIIIKU C TOKOM.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

Habmroienue ABMKEHUS MTy4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AeHCTBUS MEKTPOU3ZMEPUTENBHOTO TPUOOPA MArHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomot, nPAKMUKyM.

HccnegoBanue MarHuTHOTO MOJIst HOCTOSIHHBIX MAarHUTOB.



HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cuiiel Ammepa.

N3yuenune 3aBUCMMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

Ornpenenenre MarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHUSI CHIIBI AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKYuUs.

SIBnenue 3nexkTpoMarHUTHOM MHAYKIUH. I[loTox BekTopa mMaruutHOM uHaykmuu. 3C
MHIYKLIWU. 3aKOH 3J1eKTpoMaruuTHoi unaykiuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

OJ1C uHAYKIUKA B TPOBOJHUKE, TBIKYIIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NunyktuBHOCTE. KaTymika WHIYKTUBHOCTHM B ILENM IIOCTOSHHOIO TOKa. JSIBlIeHHE
camouHaykuuu. DJ1C caMOMHAYKIUY.

DHeprusi MarHUuTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckune ycTpoicTBa U TEXHOJIOTUUECKHE MPOIECChl: HHAYKIIMOHHAS TI€Ub, COJICHOU]T,
3alUTa OT AJIEKTPU3AIUHU TEJ MPU JBIKEHUU B MATHUTHOM TI0JI€ 3EMITH.

Hemoncmpayuu.

HaGnronenue siBieHust SIEKTPOMArHUTHON WHTYKITUH.

Uccnenoanue 3aBucumoctu 3/1C HHAYKIMHA OT CKOPOCTH U3MEHEHHUS MAalrHUTHOTO TTOTOKA.

[IpaBuiio Jlenna.

[Tamenne MaruuTa B aTlOMUHHEBOM (METHOM) TpyOe.

SIBrieHNE CAaMOUHIYKIINY.

Uccnenosanue 3aBucumoctd J/JC caMOMHAYKIIMKA OT CKOPOCTH M3MEHEHMSI CHJIBI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, npPAKMUKyMm.

HccnenoBanue sBIICHUS 3J1€KTPOMArHUTHOM MHIYKIIMH.

Ornpenenenre HHIYKLIMNA BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sSBIIEHNS CAMOUHYKIIUH.

CO6opka MoIeTTH 2JIEKTPOMArHUTHOTO TeHepaTopa.

Pazpgen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

lapmonnueckue  kosjebanus.  KunHemaTmueckoe UM JUHAMUYECKOE  OIMCAHUE.
DHepreTuyeckoe onucaHue (3aKk0H COXpaHEHUsI MEXaHUYECKOM sHeprun ). BeIBO AMHAMUYECKOTO
OTHCAHUS TAPMOHUYECKUX KOJIEOAHHM U3 UX SHEPreTUYECKOT0 U KUHEMaTHYECKOTO OMMCAHMUS.

Ammumnryna u ¢daza xonebanuii. CBs3b aMIUTUTYIbl KOJIEOAHUI MCXOJHON BEIHMYMHBI C
aMIUIUTyIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrota konebanuit. [lepron Manbix CBOOOTHBIX KOJEOAHUN MAaTEeMaTUYECKOTO
MasTHUKa. [lepros cBOOOTHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aTyxatonux Konedanusx. Beinyxaennsie konedanus. Pesonanc. Pezonancuas
KpuBas. Brnusinue 3aTyxaHusi Ha BUJI Pe30HAHCHOM KPUBOIl. ABTOKOJI€0aHUSI.

TexHnueckre yCTpOHWCTBA M TEXHOJOTUYECKHUE IPOLECChl: METPOHOM, 4Yachl, Kadelu,
MY3BIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koi1e0aTeIbHOTO ABMKEHUS.

Habmroenne He3aBUCHMOCTH TepHO/ia MaJbIX KOJIeOaHUH Tpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmmux KoJIeOaHW U 3aBHCUMOCTH MEPHOJia CBOOOIHBIX KOJICOaHHIA
OT COIPOTHUBJICHHUS.

HccnenoBanue konebaHuil Tpy3a Ha MACCHBHON MpPYXHHE C IENbi0 (HOPMHUPOBAHUS
MIpeJICTaBICHHU 00 UeaIbHON MOJIENN MIPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpU KOJIeOaHUIX Tpy3a Ha MPYyKUHE.



HccnenoBanue BEIHYXJICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenune neproa cBOOOIHBIX KOJeOAHHI HUTSIHOTO M MPY>KUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JIBUKEHHUS Tella B X0JIe KoJleOaHui Ha yIIpyTroM IOJBece.

W3yueHue nBUKEHMSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue >HEPTUH B IPY’)KHHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAOMIMX KOJICOAHMA.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummusle Koiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B HACAUTHHOM
kojebaTenbHOM KoHType. ®Popmyna TomcoHa. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHCATopa C
aMIUIUTYI0M CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUU B UACATLHOM KOJIeOAaTeIbHOM KOHTYPE.

3aryxamolue 3JIEeKTPOMarHuTHble KoyieOaHWs. BbIHYXIEHHbIE 3JIEKTPOMAarHUTHbBIE
KoJieOaHusl.

[lepemennbIii TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JACWUCTBYIOIIEE
3HaYEHHUE CHJIbI TOKa M HaNpsHKEHUS MPU pa3IudHol (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpEMEHHU.

CuHycouabHbIA TIEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP U KaTyIIKa UHAYKTUBHOCTH B
LENTH CHHYCOUIAJILHOTO ITIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUH.

Wneanpupiii Tpanchopmarop. IIpousBonacTBo, nepenaya u mnoTpebleHHE IIEKTPUUYECKOM
SHEepruu.

OKOJIOTUYECKHE PHUCKU IPH IMPOU3BOJCTBE 3JIEKTpOodHEepruu. KymnbTypa ncnosb30BaHHA
NIEKTPOIHEPTHH B MOBCEAHEBHOMN )KU3HU.

TexHuyecknue YCTpOMCTBA M TEXHOJOTUYECKUE IIPOILIECCHI: SIEKTPUYECKUM 3BOHOK,
TEHEpaTOp NEPEMEHHOTIO TOKA, JIMHUU JIEKTpoIIepeiay.

Hemoncmpayuu.

CB0OOIHBIC PJICKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTH M EMKOCTH KOHTYpa.

OcuusuiorpaMMsl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroIMMX IEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpPOMarHUTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CHHYCOHMIAIbHbIE KOJIeOaHMU .

Pesucrop, Karylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3oHaHCc mpu MOCIE10BAaTEIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOPA.

YcTpoiicTBO M NPUHIMIT JeHCTBUS TpaHc(opMaTopa.

Monens JINHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanue mepeMEHHOrO TOKa 4epe3 IOCIEA0BATEIbHO COECIUHEHHBIE KOHAECHCATOP,
KaTyIIKY ¥ PE3UCTOP.

Habnronenue 31eKTpOMarHUTHOTO Pe30HaHcA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHn4yecKkue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. Ilonepednblie 1 Mpo0abHbIE BOJIHBI.
Ilepron, ckopocTh pacrnpocTpaHeHHMsT W JAnuHa BOJHBL. (CBOICTBA MEXaHMYECKHUX BOJIH:
OTpakeHHe, peIoMIIeHUE, HHTephepeHIHs U AU(PPaKIIHSL.

3Byk. CxopocTb 3ByKa. [’ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.



ONEKTPOMarHUTHBIE BOJHBI. YCIIOBUS HU3JIY4YE€HUs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHEHTALMSI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH: OTPaXEHHE, NPEJOMIICHHE, MOJIIpU3aLus,
uHTephepeHIHs U AUpaKIHsL.

[Ilkana 3y1€KTPOMArHUTHBIX BOJH. IIprMeHEHHE 37eKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIHMIIBI paIuOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEeIbl.

Texnuueckue yCTpOHCTBA M IPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paguonpuéMHHUK, TeJlIeBH30p, aHTeHHa, Tenedon, CBY-meus, ynbpTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U ME/IULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTpaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHU.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue nuntepdepeHny U Juppakiiii MEXaHUUECKUX BOJIH.

AKYCTHYECKHI pe30HAHC.

CBoiicTBa yIbTPAa3BYKa U €r0 IPUMEHEHHE.

Habmionenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

O6napyxeHue nH(}ppakpacHOTO U YIbTPa(QUOTIECTOBOTO U3TyUEHUH.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cBera. TodeuHblid
HMCTOYHHK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpakeHUs cBera. IlocTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3akoHBl MpPENOMICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHns. OTHOCUTENbHBIM MOKa3arenb npenomieHus. [IocToSHCTBO 4acTOThl CBETa M
COOTHOUIEHHUE JIUIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA YEpe3 rpaHuUlly paziesia
JBYX ONTUYECKUX CPE/I.

Xon mydeii B mpusme. ucnepcus ceeta. CrnoxkHslid coctaB Oenoro cBera. L[Ber.

[Tonnoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yroJl MOJIHOr0 BHYTPEHHETO OTPaXKEHHUSL.

Cobuparonue u pacceuBaronue IuH3bI. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE W
ONTHUYECKAsI CUJIAa TOHKOHM JMH3BL. 3aBUCUMOCTHh (DOKYCHOTO PACCTOSIHUSI TOHKOU CQeprudecKoit
JIMH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO MOKA3aTeNsl MPETOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JTUH30M.

Xopa Jyda, MPOUIEALIETO JUH3Y 10 IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
ITocTpoenue M300pakeHui TOYKH U OTpe3Ka IpsIMO B coOMparomux
U PACCEUBAOLINX JIMH3aX U UX CUCTEMAX.

Ontuueckue nmpubopsl. Paspemtaronias cnocoOHocTh. [71a3 Kak onTHYECcKasi CUCTEMA.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas onrtuka. WuHrepdepenuns cBera. KorepeHTHble HCTOUYHUKH. Y CIOBHA
HaOJI0IeHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(HEPEHIIMOHHON KapTHHE OT JIBYX KOI'€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Kiaccn4eckux HHTeP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpaxkuuonHas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.



[Tonspuzanus ceera.

TexHuueckue yCTpONHCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: OUYKM, Jyla, I[EPUCKOII,
(doToamnmapar, MUKPOCKOII, IPOCSKITUOHHBIN armapar, IPOCBETIICHUE OTITUKH, BOJIOKOHHAS ONITHKA,
nudpakoHHas perméTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeinoMieHUsl CBETA.

Habntoienue nojsHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB U€pe3 MIIOCKONAPAUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.

Mogenn MUKpOCKOIa, TEJIECKOIIA.

HaGmronenue nunrepdepeHiiuu crera.

HaGnronenue 11BeTOB TOHKHX TIJIEHOK.

Ha6nronenue nudpakiuu certa.

N3ydenne nuppakiiMOHHOMN PEmETKHU.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBera.

[IpuMeHeHne MOSAPOUIOB I U3YICHUST MEXaHUIECKUX HATPSKCHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BellecTBa (Ha MpUMeEpe JKUIKUX
JINH3).

N3mepenune GoKyCHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxkeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TelecKOMUYeCKHX CUCTEM.

Ha6mronenue aqudpaxiuu, nHTEpdEPEHITNN U TIOJIIPU3AINH CBETA.

N3yuenue nonsipuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3yuenue nntepdepeHInm J1a3epHOro U3IIyUYeHUs Ha IBYX LIEJIAX.

Habmonenue nucnepcuu.

Habmonenue u uccnegoBanue AMPPakIMOHHOTO CIIEKTpa.

W3mepenue AuHBI CBETOBOW BOJIHBI.

[Tonyuenue criekTpa U3MTy4eHHUs] CBETOIMO1a TPU MOMOIIH TU(PAKIIUOHHON PElIETKH.

Pa3znes 6. OcHOBBI cienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH.

['panuipl mpUMEHUMOCTH Kiaccudeckoil mexaHuku. [locTynmarel cnenuanbHON Teopuu
OTHOCHUTENILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBasl.  IIpeoOpazoBanust  Jlopenna.  YcioBue
NpUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMe/IeHHe BPEMEHH M COKpallleHHe
JUIAHBI.

DHeprus U UMNYJbC PEIATUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrusi MOKOSI.

TexHuueckre yCTpOHWCTBA M TEXHOJIOTUYECKHUE MPOIECChl: CIHYTHUKOBBIE MPUEMHUKH,
YCKOPHUTEIHU 3apsKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa M SHEPTUU PENATUBUCTCKUX YacTHIl (1m0 ¢oTorpadusiM TPEeKOB
3apsHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBanToBas pusnka.

Tema 1. Kopnyckynapno-601noeoii oyanusm.

PaBHOBecHOE TemIoOBOE U3IydYeHHE (U3TydyeHHEe aOCONIOTHO UYEPHOro Tena). 3aKOH
cMemenus: Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (DOTOHA.



®otosdpdext. OnbiTel A. I'. CroneroBa. 3akonsl ¢orodrddexra. YpaBHeHne DHHIITEIHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO TMOTJIOINAOUIYIO H
a0COIOTHO OoTpaxaronryro noBepxuocts). Onbrel 1. H. JIebenena.

BosHoBBIE cBoMicTBa yactul. Bosnel ne bpoia. [lnuHa BoaHBI Ae bpoiis U pasmepsl
00J1aCTH JOKATM3AIMH ABIDKYIIEHCs: acTHIbl. KopmycKysipHO-BOIHOBOM AyanusM. Judpaxums
AJIEKTPOHOB Ha KpUCTAJLIAX.

Crnenuduka n3mepennii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzenbdepra.

TexHuueckre ycTpOHCTBA M TEXHOJIOTHYECKHE MPOIECCHI: CIEKTPOMETp, (POTOIIEMEHT,
(boToaTIMK, TYHHETbHBI MUKPOCKOII, COJTHEYHAs1 OaTapesi, CBETOIMO/I.

Jemoncmpayuu.

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.

HccnenoBanue 3aBUCUMOCTH COTPOTUBIIEHUS TTOJTYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiaao# [1nanka Ha ocHOBeE rccnenoBanus GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMOJ OT HAMPSKEHHUSL.

Tema 2. Quzuka amoma.

OneIThI O MCCNEAOBaHMIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[Toctynatel bopa. U3nyuenune u mornomnieHne (GpOTOHOB NMPH MEPEXoJe aroMa € OJIHOTO
YPOBHSI HEPTUH HA APYTOM.

Buppsl cnektpoB. CrieKTp ypOBHEH SHEPTUU aTOMa BOJIOPO/IA.

CrnoHTaHHOE U BBIHYKIEHHOE U3TydeHue cBera. Jlazep.

TexHuyeckre YCTpOWCTBA M TEXHOJOTHMYECKHME TIPOIECCHl: CHEKTPAIbHBIM aHAIN3
(cmexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

YCcTpoHCTBO U JeiicTBHE CYETUYNKA HOHU3UPYIOIIUX YaCTHII.

Omnpenenenre JJIMHBI BOJHBI JTa3€PHOTO U3ITY4YEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

HabGnronenue nuHeH4aToro crexkTpa.

HccnenoBanue cnekTpa pa3peKeHHOr0 aTOMapHOTO BOJOPOJa U M3MEpPEHUE MOCTOSHHOU
PunGepra.

Tema 3. Duszuka amomnozo A0pa u 1eMeHmMapHbIX Yacmuy,.

Hyxnonnas mozaens siapa ['eiizenOepra—lBanenko. 3apsan sapa. MaccoBoe u4ucio sapa.
H3oTomsl.

PagnoaktuBHOCTh. Anb(da-pacmnan. DIeKTpOHHBIA U MO3UTPOHHBIA Oera-pacman. ['amma-
W3IIy4EeHHE.

3aKOH paJMOaKTUBHOrO pacnajga. PaauoakTuBHble u30TONbl B mpupoae. CBoiicTBa
HMOHU3HUPYIOUIETO U3JIydeHMs. BausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don m3nyuenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie cumbl. Jedekt Maccol aapa.

SAnepusie peakuuu. Jlemenwe W cuHTe3 sAnAep. SaepHble peakTtophl. [IpoOrembl
VIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl pPa3BUTUS  SACPHOMU
SHEPreTHUKHU.

Meroapl perucTpaluy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTallbHbIE B3auMoAeicTBusA. bapuonbl, Me30HbI U JenToHbl. [lpeacraBnenue o
CrannapTtHoil Mosienu. KBapK-riat0oHHas MOJEIb apOHOB.



®usuka 3a npeaenamu CtanaapTHoi mojenu. TEémHas Matepust U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckre yCTpOMCTBAa M TEXHOJIOTMUECKHE MPOIECCHI: JO3UMETP, kKamepa Buibcona,
SNIEPHBIA  pEaKTop, TEPMOSICPHBI peakTop, aromMHas OoM0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie pabomot, nPAKMUKyM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

UccnenoBanue paanoakTuBHOTO ()oHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue nmoryormieHus: 6eTa-4yacTuil aTlOMUHHEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPO(PU3NKH.

Dranbl pa3BuThs actpoHoMud. [Ipukiiagnoe 1 MUPOBO33pEHUECKOE 3HAUCHUE ACTPOHOMUU.
[IpuMeHUMOCTh 3aKOHOB (DUBHUKH I OOBSICHEHUS TPUPOJIBI KOCMHYECKIX 0OBEKTOB.

Metoasl acTpoHOMHUYECKHX uccienoBaHuii. COBpPEeMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
paaroTeNIeCKOIbl, BHEaTMOC(hepHas aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Besnus, ipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConneyHas cuctema.

Comnnre. ConHeunast akTUBHOCTh. McTounuk snepruu ConHila u 3BE3]1.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. [[narpaMma «CeKTpaIbHBINA KJIACC — CBETUMOCTBY.
3BE3/1pI TJIABHOM MOCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIS 3BE3]1 TJIaBHOU
MOCJe0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3M. CoBpeMEHHBIE TMPEACTABICHHUS O
MPOUCXO0KACHUU 1 3BOJIIONMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mnineunsiit [Iyte — Hama [Nanaktuka. [lomoxenue n apmxenne Connua B ["anaktuke. Tumbl
rajakTuk. Paguoramaktuku u kBazapsl. UEpHBIE JBIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa060ma. PaszOeranme ramaktuk. Teopwus
Bosbiioro B3peiBa. PeIMKTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmonenus 38€31H0T0 HEOa HEBOOPYKEHHBIM I'J1a30M C UCHOJIB30BaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JUTsI OTIpEeNICHUS M0JIOKEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3usi CeBepHOTo MOyIIAPHs U SIPKUE 3BE3bI.

Ha6nronenus B Teneckorn JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHHM.

DuU3n4YeCcKNi NPaAKTUKYM.

CriocoObl n3MepeHus: PU3NUECKUX BETUYHMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEpUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  H3MepeHud  Qusmyeckux BeiauuuH. OIleHKa TpaHUIl
MOTPEITHOCTEM.

[IpoBenenne KOCBEHHBIX U3MEPEHUIA, NCCIIEIOBAaHUM 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH,
MIPOBEpKa MPEJIOKEHHBIX TUMOTe3 (BHIOOP M3 paboT, OMHMCAHHBIX B TEMATUYECKUX paslenax
«YYeHHUeCKUN IKCIIEPUMEHT, J1a00paTopHbIe pabOThI, MPAKTUKYM)).

O6o0maronee NOBTOpPeHueE.

O6olOmenne © cucTeMaTH3alus COJAEpP)KAHUSA  paslieioB  Kypca  «MexaHHKay,
«MoumnekynspHas ¢U3MKa U TEPMOJIUHAMUKA», «DNEKTpoauHamMuka», «KojeOaHus U BOIHBIY,
«OCHOBBI CIIEIUATBHOW TEOPUHU OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMUM B OSKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATbHONW U
ATHYECKOH cepax AesTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU U ACTPOHOMUU B COBPEMEHHOU
HAayYyHOW KapTHHE MHpa, 3HAYCHHE OIMCATENbHOM, CUCTEeMAaTHU3HPYIOIeH, 00BICHUTENBHON U
MPOTHOCTUYECKOW (PYHKIUN (PU3NUECKON TEOpUH, posib PU3NYECKO Teopur B GOPMHUPOBAHUU
MpeJICTaBICHUI 0 (PU3MUYECKOI KapTUHE MUPA, MECTO (PU3NYECKON KApTUHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUNA O IPUPOJIE.

MexnpeaMerHblie CBA3H.



Nzyuenne xkypca Gusuku yriy0iaéHHOTO ypoBHS B 11 Kilacce OCyIIECTBISIETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meswcnpeomemnvie  nOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMOO008  HAYUHO20
nO3HaHUA: SBICHUE, HAy4YHbIH (akT, runoresa, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUS,
HaOJro/IeHNe, YKCIEPUMEHT, MOJICIIMPOBAHKUE, MOJEb, U3MEPEHHE, MMOTPEITHOCTH U3MEPEHU,
M3MEpHTENIbHBIEC TPUOOPHI, IU(POBast 1adOPATOPHSL.

Mamemamuka: penieHre CHCTEMBbl ypaBHeHHH. TpuroHomeTpuieckne (QYHKIHMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopel M ux
MPOEKIIMH HAa OCH KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [Ipom3BOAHBIC 31€MEHTApHBIX (PYHKITHIA.
[Ipu3Haky nmogo6us TPEYroabHUKOB, OIIPEEIICHNE TUIOIIAIU TUIOCKUX (puryp u oobéma tei.

Buonozua: snekrpudeckue IBICHUS B )KUBOM NMPUPOJE, KoJieOaTeIbHbIE IBUKEHUS B )KUBON
MPUPOJIE, DSKOJOTMYECKHE PUCKH TpU TPOU3BOJCTBE AIIEKTPOIHEPTUHU, 3IIEKTPOMArHUTHOE
3arpsi3HEHUE OKPY)KAIOILIEeH cpenbl, YIbTPa3BYKOBas JWAarHOCTUKAa B MEIUIMHE, ONTHYECKUE
SIBJICHUSI B )KUBOW MPUPOJE.

Xumusa: CTpOEHHUE AaTOMOB U MOJIEKYJN, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CTIEKTPaIbHbIN aHau3.

TI'eozpagpua: marHuTHBIE TIONIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX pyH, POTOCHEMKA 3€MHOMU
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHeHUE TOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATETh
SlkoOu, reHepaTOp TMEPEMEHHOTO TOKa, HHAYKIMOHHAs TIeuyb, JUHUM DJEKTpolepeaad,
AJIEKTPOJIBUTATENb, paaap, PpaadonNpUEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasi JWATHOCTHKA B TEXHUKE, INPOSKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
COJIHEYHast 6arapesi, CHyTHUKOBbIE MPUEMHUKH, SJICPHAsE SHEPT€TUKA U IKOJIOTHUYECKUE aCTIeKThI
€€ pa3BuUTHSL.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTAaThl OCBOCHUS yueOHOro mnpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTb U CIOCOOHOCTh OOYYaIOUIUNXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIecTBa,
paciupeHe >KU3HEHHOTO OMbITa M OMBITa JESITENHOCTH B IPOIECCE peaTn3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN E€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

IPa)KAAHCKOIo BOCIIMTAHUA:

e CcPOPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH OOydYaroIIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

e TMPUHATHE TPAAULIMUOHHBIX OOIEYENTOBEUYECKHX TYMAaHHUCTHYECKHX H JEeMOKPATHYECKHX
LIEHHOCTEH;

e TOTOBHOCTh BECTHM COBMECTHYIO JIESTEIBHOCTh B MHTEpECaX I'PaKIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHN3alluig;

e yYMEHHME B3aUMOJECHCTBOBATH C COLMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBHM C HX
(GYHKIUSIMU ¥ HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOM U BOJOHTEPCKOU JIEATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA



c(OPMHUPOBAHHOCTH POCCUHCKOM Pk TaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;
LIECHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSAM DPOCCHUCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO U MPHHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH y4EHOTO;
OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OyIyILIEro.

ICTCTUICCKOT0O BOCIIMTAHHUA:

J9CTETUYECKOE OTHOIIECHUE K MUY, BKIIFOYAst OCTETUKY HaAYYHOI'O TBOPYECTBA, IIPUCYILETO
¢uznueckoil HayKe.

TPYAOBOIo BOCIIMTAHUA:

UHTEpPEC K pa3IMuHbIM cdepaM MNpoPeccCHOHATBbHON AEATEeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON M TEXHMKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymyiein
npodeccuu U peaar30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 00acTH (PU3UKHK Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJOIrHIe¢CKOro BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHE TJIO0AJIBHOTO XapakTepa
9KOJIOTUYECKHUX TTPOOIIEM;

IJIAaHUPOBAHUE U OCYILECTBICHHE ACHCTBUI B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS
1IeJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OmbITa JAEATeIbHOCTH OSKOJOTMYECKON HampaBJIIEHHOCTH Ha OCHOBE
HMMEIOLIUXCS 3HAHUM 10 (PU3HUKE.

HEHHOCTH HAYYHOTO MMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAHHE LIEHHOCTH HAyYHOM JIeATEIbHOCTH, TOTOBHOCTD B MpOIlecce U3YUeHUs PU3UKU
OCYILIECTBIISITh MPOCKTHYIO M HCCIENOBATENIbCKYIO AEATEIbHOCTh MHJMBHUYaJbHO U B

rpyIIe.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyaJlM3UpOBATh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpENIeNATh 1IeNU IeATeIbHOCTH, 33]]aBaTh apaMeTpbl U KPUTEPUHU UX TOCTHKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B pACCMATPUBACMBIX (PH3UUECKUX SIBICHUSX;
pa3pabaTbIBaTh IUIaH PELICHUS MPOOIEMBI C YUETOM aHAIM3a UMEIOIIUXCA MaTepHaTbHBIX
U HEMATEpUaAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHMBAaTh COOTBETCTBUE PE3YJbTAaTOB LIEJAM,
OILICHUBATh PUCKH MOCIEACTBUN AECATEIbHOCTH;



KOOPJIMHUPOBAaTh U BBINOJHATH PAOOTy B YCIOBUSX PpEaIbHOTO, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;
pa3BUBaTh KPEATMBHOE MBIIUICHUE MIPH PEIICHUH )KMU3HEHHBIX MPOOIIEM.

ba3oBble nuccienoBareibCKue AeiiCTBHS.

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUAMU U METOJaMU (U3HYECKOU
HayKH;

BJIQJIETh HABBIKAMU Y4€OHO-MCCIIEI0BATENbCKON U NMPOEKTHON JESITENbHOCTH B 00JIaCTH
(GU3UKH, CIIOCOOHOCTHIO X TOTOBHOCTBIO K CAMOCTOSTEIILHOMY MTOMCKY METO/I0B PEIICHUS
3a1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

BJIAJETh BUJAMH JESATEILHOCTH IO MOJYYEHUI0 HOBOI'O 3HAHHUSA, €r0 MHTEpIpeTalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYallUiX, B TOM YHUCIE MPU
CO3JaHUM Y4EOHBIX ITPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3a/ady, BBIJIBUTaTh
TUNOTEe3y €€ pelleHus, HaXOAUTh apryMEHThI Ui JJOKa3aTelbCTBAa CBOMX YTBEP)KJIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh TOJYYEHHBbIE B XOJ€ pEIICHUs 3a/Jadd pe3ylbTaTbl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4K B 00pa30BaTENIbHOM AEITEILHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUA M0 (PU3UKE B IPAKTHUECKYIO 00JIacCTh KU3HEAEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUrMHAIBHbIE TOIXOAbI U PELICHMUS;

CTaBUTb IPOOIEMBI U 3aJjauHl, JONYCKAIOLUE aJIbTePHATUBHBIE PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABbIKAMU MOJTy4eHUs MH(GOpMalnn GU3NYECKOTO COAEPKAHUS U3 UCTOYHHKOB
Pa3HbIX THUIOB, CAMOCTOSITENIBHO OCYHIECTBIISTH IOUCK, aHAN3, CHUCTEMAaTU3alUI0 U
UMHTEpIpETANI0 HHPOPMAIH Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(POPMALIHH;

WCII0JIb30BaTh CpeAcTBa HH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOJII0/ICHUEM
TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOro coAepKaHHMs B pPa3IMuYHBIX (GopMarax c y4EToM
Ha3HaueHUs HHPOpPMAIMM W IIEJIEBOM ayAUTOpUU, BBIOMpas ONTHUMAIbHYIO (opmy
MIPEJICTaBJICHUS U BU3yaIHU3aIl1H.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

OCYILIECTBISATH OOIIEHNE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOU JAEATEIHLHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi ¥ CMATYaTh KOHMINKTHI,
pPa3BEPHYTO M JIOTUYHO H3Jararb CBOKO TOUYKY 3PEHHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON paOOTHI;
BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUN C yuy€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEM Ka)KJIOr0 4JIeHA KOJIJIEKTUBA;

NPUHUMATh LEIUM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JIEUCTBUSA MO €€ NJOCTHXKEHUIO: COCTABIIATH ILJIAH JIEMCTBUM, PACIIPEAEIATh POIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KQ4eCTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHUKA KOMaHbl B OOLIUI pe3ylbTar
0 pa3paboTaHHBIM KPUTEPUSIM;



npeyaraTb HOBBIE MPOEKTHI, OLICHUBATh UAEU C MO3ULUMU HOBU3HbBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATErMYECKOE MOBEACHUE B PA3JIUYHBIX CUTyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKeHME, ObITh MHUIIMATHUBHBIM.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe NeilicTBUS
Camoopranmu3anus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH MMO3HABATEIBHYIO NESITEIHHOCTh B 00JacTH (DM3HUKH U
ACTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIBHO COCTaBJISTh IJIaH PEIICHUs pacu€THBIX M KaueCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUS] TPAKTHYECKOW paboThl C Y4E€TOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTCHUH;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO JPYIUIIMA B 00JacTh (UBHKH,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlHsIM, BHOCUTb KOPPEKTHUBBI B JIEATECILHOCThH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIQJIETh HaBbIKaMU MO3HABATENIbHOM peIeKCHH KaK OCO3HAHUS COBEPIIAaeMbIX IEHCTBUIN
Y MBICTUTEINIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUXKEHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAIIU3€ PE3YIbTaTOB JAESTEbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nporiecce noCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI IPOTPAMMBI 1O (PU3HKE U1 YPOBHS
cpenHero oOmiero o0pa3oBaHusi y OOYYalOLIUXCS COBEPILIEHCTBYETCS AMOLMOHAIBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHHs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAILHOE COCTOSHUE,
BUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOU cepbl, ObITh YBEPCHHBIM
B ceOe;

CaMOpPETyJIMPOBAHUS, BKJIFOYAOIIETO CaMOKOHTPO/JIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIIOCOOHOCTh aIallTUPOBATHCSA K 3MOIMOHAIbHBIM
W3MEHEHHSIM U TPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAIIMHU, BKIIOYAIONIEH CTpEeMJICHHE K JOCTHXKCHUIO IENH U YCHexy,
OTNTUMM3M, UHUITMATUBHOCTh, YMEHUE IEHCTBOBATh, UCXO/I U3 CBOUX BO3ZMOKHOCTEH;
SMMATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €ro IMpPH OCYIIECTBICHHH OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHUIO U
COTIepEKUBAHHUIO;

COIMANIFHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIECHUS C APYTUMU
JOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

[NPEJIMETHBIE PE3VYIJIbTATDBI



K konmy oOyuenust B 10 knacce nmpenMeTHbIE pe3yabTaThl HAa YIIyOJEHHOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHU:

e T[OHMMATh pOJIb (U3UKH B DSKOHOMUYECKOH, TEXHOJIOTHYECKOH, HSKOJIOTUYECKOH,
COLIMANIBHOM M AITUYECKOH c(epax AesATeNIbHOCTH YelOBeKa, POJib U MECTO (H3UKU B
COBPEMEHHOM HAay4yHON KapTHHE MHpPA, 3HAYCHHUE OIMUCATEIBHON, CUCTEMATH3UPYIOLIEH,
OOBSICHUTENIBHOW M TIPOTHOCTHYECKOW (DyHKIMIA (PHU3MUECKOW TEOpUH — MEXaHHKH,
MOJIEKYJISIPHOHM (PM3UKH M TEPMOJTUHAMUKHU, POJIb (U3NIECKON TeOpuH B (POPMUPOBAHUH
MPECTaBICHUN O (pU3NUYECKON KapTHHE MUPA;

e pa3nMYaTh yCIOBUS MPUMEHHUMOCTH MOJENel (U3NIECKUX TEJ U MPOIECCOB (SBICHUN):
MHEepLMalbHas cHucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, MarephalbHas TOUKa,
PaBHOYCKOPEHHOE JABM)KEHHE, CBOOOJHOE MajeHue, abCONI0THO yrpyras aedopmarus,
a0COJIIOTHO yIpyroe U abCOIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH Ta3a, KUIKOCTH U
TBEPAOTrO (KPUCTAIIIMYECKOIO) Tela, WJCaNbHbI ra3, TOUEUYHBIH 3apsl, OJHOPOJHOE
ANIEKTPUYECKOE I0JIE;

e pa3nu4aTh ycnoBuUs (TpaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BCceoOIMi xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

e AHATU3UPOBATh U OOBICHITH MEXaHUYECKHE MIPOLECCHI U SIBICHHUS, UCIOJIb3YsI OCHOBHbIE
MOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEILHOCTh MEXaHUUECKOTO IBIKEHUS, POPMYJIbI
KMHEMAaTHKH PaBHOYCKOPEHHOI'O JIBHXKEHUS, nmpeoOpa3oBanus ["anmunes A CKOpOCTH U
nepeMeneHusi, 3akoHbl HpIOTOHA, MNPUHIMI OTHOCUTENBbHOCTH [anuies, 3aKoH
BCEMUPHOTO TSATOTEHHUS, 3aKOHBI COXpAaHEHUS! UMITYJIbCa U MEXaHUYECKON HEPTUH, CBSI3h
paboThl CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOM 3HEpPruu, yCIOBHUS paBHOBECUS TBEPIOTO
Tena), MpU STOM HCIOJIB30BaTh MaTEeMAaTUYECKOE BBIPAKEHHWE 3aKOHOB, YKa3bIBaTh
yCIOBUSL MPUMEHUMOCTH (DPU3MUECKHUX 3aKOHOB: IpeoOpazoBanuil ['amumiesi, BTOporo u
TPeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS! UMITYJIbCA U MEXaHUYECKOM SHEpTuH,
3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANU3UPOBATh U OOBACHATH TEIUIOBBIE IMPOILIECCHl U SBJICHHUS, HCIOJIb3ysS OCHOBHbBIE
nosnoxkenust MKT u 3akoHbI MoJIeKyIsspHOM (DU3UKHU ¥ TEPMOJAMHAMUKH (CBSI3b aBICHUS
UIealbHOTO Ta3a €O CpeJHe KWUHETHMYECKOH SHeprued TeIIoBOro JBIKEHUS H
KOHLIEHTpAalMEel ero MOJIEKYJ, CBsI3b TEMIIEpPAaTyphbl BEIIECTBA CO Cpe/iHEH KMHETHYEeCKOU
SHEprueil TEeIIOBOTO [BIKEHUS €ro YacTUll, CBS3b JABJICHUS HJCAIbHOTO rasa C
KOHIIEHTpAIIMEl MOJIEKYJI U €ro TeMrepaTypoi, ypaBHeHue MenzaeneeBa—KamneipoHna,
MIePBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS JHEPT'HH B TEIUIOBBIX MPOIIECcCax), PU
3TOM HCIIOJb30BaTh MaTeMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Kianeiipona;

e AHANU3UPOBATH U OOBICHITH DJIEKTPUUECKUE SBJICHUS, UCIOB3YsI OCHOBHBIEC MOJIOKEHUS
Y 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUs AEKTPHUUECKOro 3apsijaa, 3akoH Kynona,
MOTEHIMATBHOCTD AJIEKTPOCTATUYECKOTO MOJIs, MPUHIUI CYIIEPIO3UIIUN DIECKTPUUECKUX
MoJIeH, TpU DSTOM YKa3blBas YCJIOBHS TNPUMEHMMOCTH 3akoHa Kyrona, a Taxxke
MIPaKTUYECKHU BAYKHBIE COOTHOIIEHUS: 3aKOHbI OMa AJIs y4acTKa LENH U I 3aMKHYTOU
aNIeKTpUUecKoi 1emnu, 3akoH Jxoyns—Jlenua, npasuna Kupxroda, 3akonst @apanaes s
ANIEKTPOIIN3A);

e ONMCHIBaTh (PU3UYECKUE IMPOLECCHl U SIBICHMS, UCHOJb3Yys BEIMYMHBI: MEpeMelleHue,
CKOPOCTb, YCKOPEHHUE, MUMIIYJIbC TEJIa U CUCTEMBI TE€J, CHJAa, MOMEHT CHUJIbI, JIaBJICHUE,
MOTEHIMANIbHAs SHEPTUsl, KWHETUYeCcKas SHEeprus, MeXaHHuecKasi SHeprus, padboTa CUJIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHME, CHJIa TSDKECTH, CHJIA YIPYTOCTH, cuja TPEHHS,
MOIITHOCTh, SHEPTHUs B3aUMOACUCTBUS Tena ¢ 3eMi€i BONMM3M €€ MOBEPXHOCTH, SHEPIHs
yIpyroi negopmanuu npyXuHbl, KOJIUYECTBO TEIUIOTHI, aOCOJIIOTHAS TeMIIepaTypa Tela,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSISI SHEPTHsI UII€aIbHOI0 OJJHOATOMHOIO Ta3a, paboTta
UJCAIBHOTO Ta3a, OTHOCUTENBbHAs BIAXHOCTh Bo3ayxa, KIIJ[ maeanpHOro TEmIoBOro



JBUTATEJS; SJICKTPUUECKOE M0JI€, HAPSHKEHHOCTD SJIEKTPUYECKOTO TOJIsl, HAPSHKEHHOCTh
I0JIs1 TOUYEYHOTO 3apsija WK 3apsDKEHHOTO 11apa B BaKyyMe U B JUAJICKTPUKE, TTOTSHIIHAI
AIEKTPOCTATUUECKOTO TOJIs, PA3HOCTh MOTCHIMAJIOB, 3JICKTPOABMKYIIAs CHIIA, CUJIa TOKA,
HalpsDKEHUE, MOIIHOCTh TOKa, DJEKTpUYecKas EMKOCTh IUIOCKOTO KOHJIEHCATopa,
CONPOTHUBIICHUE Yy4YacTKa LIETIH C IOCJIEJI0BATEIbHBIM U TMapaJUICIbHBIM COCIUHEHUEM
PE3UCTOPOB, PHEPTHUS IIEKTPUUECKOTO MOJIsI KOHJEHCATOPA;

OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (U3NYCCKUX SIBJICHHUN: MEXaHUYECKOE JIBIKEHUE,
TEIUIOBOE JIBMIKEHHE YAaCTHUIl BEIICCTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JIBIIKCHUE,
muddy3us, UCNApeHHe, KHUIICHHE W KOHJCHCAIWS, IUIABIICHUE W KPUCTALIU3AINS,
HaIlpaBJIEHHOCTh  TEIUIONEpeaauu,  DJEKTpU3alus  Tel,  AKBUIIOTCHIMAIBHOCTH
MMOBEPXHOCTHU 3apsSXKEHHOTO MTPOBOIHUKA;

MPOBOJIUTHh KCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKON BEIUYHHBI OT APYrou ¢
WCTIONIb30BAHUEM TPSMBIX HU3MEPEHUM, TPH HOTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYHH B BHJIC
rpaukoB ¢ Y4E€TOM aOCOJIIOTHBIX MOTPEUTHOCTEM W3MEPEHHH, JelaTh BBIBOABI IO
pe3ynbTaTam UCCIEeI0BaHUS;

MPOBOJUTh KOCBEHHBIE W3MEpeHUsT (PU3NYECKHX BEIWYUH, TPH OSTOM BBIOMPATH
ONTHUMAIBHBIA METOJT HW3MEPEHMs, OICHMBATh aAOCOJIOTHBIE W OTHOCHTEIIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH OTBITHI TIO TPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TUTAHUPOBATH YKCIICPUMEHT,
coOmMpaTh PKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH TMOJYYCHHBIC PE3yIbTaThl U
JIeNaTh BBIBOJI O CTATyCE MPEAI0KEHHOU TUTIOTE3HI,

cobOmoiaTh TpaBmia 0E€30MacHOTO TpyJda TMPHU TMPOBEICHWU HCCICIOBAHUN B pamMKax
y4eOHOTO HKCIIEPUMEHTA, NPAKTHKyMa M Y4eOHO-HCCIIEIOBATEIBCKONW M IPOEKTHOM
NESTETPHOCTH C HCIOJB30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB H  JIAOOPAaTOPHOTO
000pyI0BaHHUS;

pemaTh pacd€THBIC 3a7]a91 C SBHO 33JJaHHOM M HESIBHO 3aJIaHHON (PU3UUYECKON MOIENbIO:
Ha OCHOBAaHMHU aHAJIM3a yCI0BUS 000CHOBBIBAThH BEIOOP (PH3HUUECKO MOICIIN, OTBEUYAIOIIEH
TpeOOBaHUAM 3a7a4M, MPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATh
(bMBUYECKUX TEOPHH IMPH HMCIOJb30BAaHUM MAaTEMAaTHUYECKHX METOJIOB DPEIICHHs 3ajad,
MPOBOJIUTh PACUEThl HA OCHOBAHUM MMEIOIIMNXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTaThl U
KOPPEKTUPOBATH METO/Ibl PEHICHUSI C YIETOM MOJTYUYECHHBIX PE3YyIbTATOB;

peraTh KauyeCTBEHHbIE 3a7a4d, TPeOyrolue MpUMEHEHUsSI 3HaHUW U3 Pa3HbIX Pa3/IeyioB
Kypca (U3MKHA, a TaKKe HHTETpallid 3HAHUN W3 JPYruxX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LMKJA: BBICTpAWBaTh JIOTHUYECKYIO IIEMOYKY PACCYXKJICHHH C OMNOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS;

HCIIOJIb30BaTh TEOPETHUCCKHUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB pabOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apPYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATH U OLIEHUBATH MOCIEJCTBHUS OBITOBON U IPOU3BOJCTBEHHON NESATEIHHOCTH
YeloBeKa, CBS3aHHOM C (PU3MYECKHMMH TpOIecCCaMM, C TO3UIUI HKOJIOTHUECKON
0€30MacHOCTH, TMPEACTABICHUN O palMOHATBHOM MPHUPOJOINOIB30BAHUN, a TaKKe
Pa3yMHOM HCNOJIb30BaHUM JOCTUKEHUN HAYKHU U TEXHOJIOTH JUIsl AAJIbHEUILIErO pa3BUTHS
YEeJI0BEUECKOT0o OOIICCTBA;

MPUMEHSTHh Pa3uyHble CIIOCOOBI paboThl ¢ MHpopMaluel (U3NIecKoro coiepx aHus ¢
HCIOJIb30BAHNEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHA, TIPU 3TOM UCTIOIb30BATh
COBpEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHHU /IS TIOUCKA, TepepadO0TKH U IPEIbIBICHHS
yueOHOM W HAy4YHO-TIOMYISIpHOW HMH(OpMAIMU, CTPYKTYPHPOBAHUS U HHTEPIPETAIUU
uH(MOpPMALIUY, TOJTYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATH



MoJIy4aeMyro HH(POPMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(pOpMaIHH;

e TMpOSBJIATH OpPraHU3ALMOHHBIE W  II03HABATEIIbHBIE YMEHHUSI CaMOCTOSITEIBHOTO
npuoOpeTeHus HOBBIX 3HAHMKA B TIPOLIECCE BBHIMOJIHEHUS TPOEKTHBIX M y4eOHO-
HCCIIEI0BATENLCKUX PadoT;

e paboTaTh B IPyIIE C UCTIOHEHUEM PA3INIHBIX COIIMATIBHBIX POJICH, IUTAHUPOBATh PadoTy
IPYNIbl, PALMOHAIBHO PACHpPENeNsITh JEATENbHOCTh B HECTAHJAPTHBIX CUTYyalUsX,
aJIeKBaTHO OLIGHMBAaTh BKJIAJ KaXIOr0 U3 YYaCTHUKOB TIpYyNIbl B pEIICHUE
paccMaTpuBaeMou MpoOIeMbl;

e TMPOSABIATH MOTHBAIMIO K Oyaymedl  npodeccCHOHaIbHON — AEATENBHOCTH O
CHEIMATBHOCTSIM (PH3UKO-TEXHUIECKOTO PO (HIIs.

K xonuy oOyuenus B 11 Knacce npeAMeETHbIE pe3ylbTaThl Ha YriyOJIEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

e TIOHUMATh POJIb GUBHKH B IKOHOMHYECKOU, TEXHOJIOTUIECKOHN, COIIMAIIBHON U 3TUUECKOU
chepax nesTeIbHOCTH YeJI0BEKa, POJIh U MECTO (PHM3UKH B COBPEMEHHOW HayIHOU KapTHHE
MHpa, POJb ACTPOHOMHUHM B TPAKTUUYECKON EATEIHPHOCTH YEJIOBEKAa W JajJbHEUIEeM
Hay9HO-TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OINHCATEIbHON, CHUCTEMaTH3UPYIOIIEH,
OOBSCHUTENIBHO M TPOTHOCTHMYECKOW  (QyHKuMH  (usnueckodl  teopun  —
ANIEKTPOIMHAMHUKH, CHEIUATBLHON TEOPUU OTHOCHUTEIHHOCTH, KBAHTOBOW (DM3UKHU, POJIbH
¢uznueckoil Teopuu B (OPMUPOBAHUU MPENCTABICHUNH O (U3NYECKON KapTUHE MUpa,
MecTo (pu3Mueckoi KapTHHBI MHpa B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MpEJICTaBICHUN O IPUPO/IE;

e pasznuyaTh yCIOBHUS MPUMEHUMOCTH Mojelel (U3NYECKUX Tel U MPOILEeccoB (SIBICHUMN):
OJIHOPOJHOE AIEKTPUUYECKOE U OTHOPOJHOE MarHUTHOE I0JIs, FApMOHUYECKHE KOJieOaHus,
MaTeMaTHYE€CKUI MAasiTHUK, WIACAIbHBIM MPYXUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI,
HJeaNbHBIM KOJeOaTeIbHBI KOHTYpP, TOHKAs JIMH3a, MOJEJICH aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJIETIU CBETA;

e pasznuyarh ycIoBHs (TpaHUIIbL, 00JACTH ) MPUMEHUMOCTU (PU3NYECKIX 3aKOHOB, TOHUMATh
BceoOmui xapakrep (GyHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTHh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

e AHANU3UPOBAThb M OOBACHATH 3JICKTPOMArHUTHBIE IPOLIECCHI U SIBJICHUSA, HCIOJB3YS
OCHOBHBIE IIOJIOXKEHUSI M 3aKOHbl JJIEKTPOJWHAMHMKMA U CIELHUAIBHONW TEOpUHU
OTHOCHUTENILHOCTH (3aKOH COXpaHEHHs SJIEKTPUYECKOTo 3apsjaa, cuia Amriepa, cuia
JlopeHuia, 3aKOH JJIEKTPOMArHUTHOM WHAYKIUHU, mpaBuio Jlenma, cBsa3p OJJC
CaMOMHJIYKIIMH B BJIEMEHTE 3JIEKTPUUECKOH LIEH CO CKOPOCThIO U3MEHEHHUs CUJIbI TOKA,
MOCTYJIAThI CIIEUATIBLHOM TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

e AHANU3UPOBATh U OOBACHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCIOJb3YS MOJIOXKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe OifHIITelHHa i (GorodddexTa, MEepBbI U BTOPOI
nocTynatel bopa, mpuHIMI cOOTHOILIEHUsT HeompenenéHHocTeil ['eizenOepra, 3aKOHBI
COXpaHEHUs 3apsSJ0BOTO U MAaCCOBOTO YHMCEI U DHEPTrUU B SAJIEPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOTO pacraja);

e OMNHUCHIBaTh (PU3MUECKHUE TPOLIECCHl U SIBICHUS, UCIOJb3ys BEIMUMHBI: HAMPSKEHHOCTH
ANEKTPUUECKOTO MOJIsI, MOTEHIMAI AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAJIOB,
ANEKTPOIBHXKYIAs CHIIA, UHIYKIUSI MAaTHUTHOTO TOJIsSI, MArHUTHBIN MOTOK, cuja Amnepa,
WHJIYKTUBHOCTb, AJIEKTPOJIBIKYILAs CHUJIa CAMOMHIYKIIMH, DHEPrUsi MarHUTHOTO MOJIs
MPOBOJIHMKA C TOKOM, PEJSITUBUCTCKUM HMITYJIbC, MOJHAs HSHEPrus, SHEPrus MOKOs
CBOOOHOM YaCTHIIBI, PHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO M 3apsi sApa, SHEPT s
CBSI3U AA]Ipa;



OOBSICHATh OCOOCHHOCTH TMpPOTEKaHUs (UIUUECKUX SBJICHUH: DJIEKTPOMAarHUTHAs
WHAYKIHS, CAMOMHIYKIUS, PE30HAHC, MHTep(depeHuss BOJIH, AU(PaKIHs, AUCTIEPCHs,
MOJIHOE BHYTpEHHee OoTpaxkeHue, Gotornexkrpuueckuii 3¢ ekt (potorddexr), anbda- u
Oera-pacmajpl siep, raMMa-u3iIydeHHe saep, (pu3nueckue MPUHLUIBI CIIEKTPATbHOTO
aHanm3a ¥ paboThI J1a3epa;

ONPE/ENATh HaIpaBJIeHUE WHAYKIUUM MAarHUTHOTO IMOJS IPOBOJHHUKA C TOKOM, CHJIbI
Awmriepa u cuisl Jlopenna;

CTPOUTh HW300paXCHHWE, CO3/IaBaeMO€ IUIOCKAM 3€pKalloM, TOHKOW JIMH30W, W
paccuuThIBaTh €r0 XapaKTEPUCTUKHY;

MPUMEHATh OCHOBOIIOJIATAIOIIME ACTPOHOMHUYECKHE MOHSITHS, TEOPUM U 3aKOHbBI JUIS
aHaJIn3a U OOBSACHEHUS (PU3NYECKUX MPOLECCOB, IPOUCXOASIINX B 3BE3/IaX, B 3BE3AHBIX
CUCTEMAaX, B MEXTIaJaKTHUECKON cpefie; NBUKEHUS HEOECHBIX Tell, 3BOJIIOLMHU 3BE3 U
Bcemennoii;

MIPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEM (IM3MYECKUX BEIMYHMH C HCHOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI, IPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJabTaThl
MIOJIy4E€HHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH B BUJIE€ TPAPUKOB € yUETOM aOCOTIOTHBIX
MOTPEIIHOCTEN U3MEpPEHUH, JIeaTh BHIBOBI M0 PE3yIbTaTaM UCCIIEI0OBAHUS;

MIPOBOJUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BEIUYHMH, IPU STOM BbIOHpATh
ONTUMAJBHBIA METOJT HM3MEpPEHMs, OIIEHMBAaTh aOCOJIOTHBIE U  OTHOCHUTEIbHBIE
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUIl;

MIPOBOJUTH OMBITHI [0 MPOBEPKE MPEAT0KEHHON IMIOTE3bl: MIIAHUPOBATh SKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOJTYUYE€HHBbIE PE3ylbTaThl U
JIeNlaTh BBIBOJI O CTaTyce MPEeUI0KEHHON THITOTE3bL;

OTIHMCHIBATh METO/Ibl OJYYEHHSI HAYUHBIX aCTPOHOMHUYECKUX 3HAHUII;

coOnroaaTh mpaBuia OE30MAaCHOTO TpyAa NMPU MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOro HKCHEPUMEHTa, MpaKkTUKymMa U Y4eOHO-HCCIEAOBATEIbCKON U TMPOEKTHON
NEeSITeIbHOCTH C HCIHOJb30BAaHUEM M3MEPUTENIbHBIX YCTPOMCTB M 1a00paTOpHOTO
000pyI0BaHMUS;

pemaTh pacd€THBIC 3a7]a4M C SBHO 33JJaHHOM M HESIBHO 3a/IaHHOU (PU3MUECKOU MOJECIBIO:
Ha OCHOBAaHUHU aHajdu3a YCJIOBHsS BBIOUPATh (U3MYECKUE MOJENH, OTBEYAIOIIUe
TpeOOBaHUSAM 3a/Ja4yH, MPUMEHATb (OPMYIBI, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJAThI
(u3nyecKux TEOpUH MPHU HKCIOJIB30BAHUM MAaTEMaTHYECKHX METOJOB pELICHHUsS 3ajad,
MIPOBOJUTH PacuéThl HA OCHOBAHUM MMEIOLUXCS JAHHBIX, aHAJIM3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHHSI C YIETOM IOJIYyYEHHBIX PE3yIbTaTOB;

pelaTth KayecTBEHHbIE 33/1a4yM, TpeOyrollue MpUMEHEHUs! 3HAaHUM U3 pa3HbIX pa3zesioB
Kypca (u3MKM, a TaKKe WHTErpanuy 3HAHUN M3 JAPYrUX HPEeIMETOB E€CTECTBEHHO-
HAy4yHOTO WHMKJA: BBICTPAMBATh JIOTMUECKYIO LIETIOYKY PACCYXICHHMH C OMOpoil Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

WCII0JIb30BAaTh TEOPETUUYECKUE 3HAHUS JJs1 OOBSICHEHUS OCHOBHBIX MPUHILHUIIOB PaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa/la POCCUHUCKUX U 3apPYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEro MHpa, B pPAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHWBATh MOCIEICTBUS OBITOBOM M MPOU3BOJACTBEHHOMN JEATEIbHOCTH
YeJoBeKa, CBS3aHHOM C (U3WYECKUMHU IpolLeccaMHd, C TO3MLUH HKOJOTHYECKOM
0€30I1aCHOCTH, NPEACTABICHUH O palMOHAIBHOM IPUPOJIONONB30BaHUM, a TaKKe
Pa3yMHOM HCIIOJIb30BaHUM JTOCTHKEHUIN HAyKU U TEXHOJIOTMH 1711 JAJIBHEHIIIETO PA3BUTHS
YeJI0BeYECKOro 00I1ecTBa;

IPUMEHATh PAa3IMYHBIE CIIOCOOBI PaboOThl ¢ MH(popManuel (HU3NYECKOrO COJEpKaHUs C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHMA, IPH TOM UCIOJIB30BATh
COBpEMEHHbIe MH(POPMAITMOHHBIE TEXHOJOTUH JJISl TOMCKA, TepepabOTKH U PEAbsABICHUS
y4yeOHOIl M HayyHO-NOMYNSpHON HMH(OpPMAIMM, CTPYKTYPUPOBAHUS U HHTEPIPETALUN



nHbOpMAIUY, TOJYYEHHOW M3 Pa3JIMYHBIX HMCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBAThH
MoJIy4aeMyro WH(POPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(pOpMaIHH;

e TMpOSBJIATH OPraHU3ALMOHHBIE W  II03HABATEIbHBIE YMEHHUS  CaMOCTOSTEIbHOIO
npuoOpeTeHUs HOBBIX 3HAHMKA B TIPOLIECCE BBIMOJIHEHUS TPOEKTHBIX M y4eOHO-
HCCIIeI0BATENILCKUX PadoT;

e paboTaTk B rpyIIe C UCTIOTHEHUEM PA3IMYHBIX COIIMATIBHBIX POJICH, IUTAHUPOBATH padoTy
IPYIIbl, PALMOHAIBHO PACHpPENENITh JEATEIbHOCTh B HECTaHIAPTHBIX CUTYyalUsX,
aJIeKBaTHO OLIGHMBAaTh BKJIAJ KaXJOTO0 U3 YYaCTHUKOB TIpYyNIbl B pEIICHUE
paccMaTpuBaeMou MpoOJIeMbl;

e TMPOSABIATH MOTHBAIMIO K Oyaymedl mpoQecCHOHaIbHON — AEATENBHOCTH MO

CHEIUATBEHOCTAM (PU3UKO-TEXHHUIECKOTO TIPO(UIISL.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HanmenoBanue pasaennoB U TeM IpOrpamMMsl KomnuecTBo 4yacoB
n/n Bcero|  KountposbHbie [IpakTuueckue
paboThI paboThI
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUSI ITIPUPO/IBI
1.1 |HayuHblil MeTOJ MO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
2.1 |Kunematuka 10 1
2.2 |Jlunammuka 10
2.3 |Craruka TBEpAOTO TENa 5 1
2.4 |3akoHBI COXpaHCHUS B MEXaHUKE 10 1
Hroro mo pazgeny 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 | OCHOBBI MOJIEKYISIPHOKHUHETUYECKOU TEOPUH 15 1
3.2 | Tepmoaunamuka.TernaoBble MalTUHbI 20
3.3 | ArperartHbie cocTosiHUs BemiecTBa. da3oBbie 14 1
TIePEXOIbI
Utoro no pazneny 49
Paznen 4. DJIEKTPOJAUHAMUKA
4.1 |DnexTpuyecKoe mosie 24
4.2 |TIoCTOSIHHBIN 2JIEKTPUUYECKHUIA TOK 24
4.3 |Toku B pa3nM4YHBIX cpeaax 6
Hroro no pazneny 54
Pa3znen 5. PUSNYECKUMN MPAKTUKYM
5.1 |Dusuueckuit NpaKTUKyM 16 16
Hroro no paszneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME| 170 8 16

11 KJIACC
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Ne HanmenoBanue pa3fesios U TEM IpOrpamMMBbl KomnuecTBo 4yacos
n/n Bcero| Kontposbabie | Ilpar
paboThI p
Pazpnen 1. QJIEKTPOJAUHAMUKA
1.1 |MaruauTHOE moJe 14
1.2 | DnexkTpoMarHuTHast MHIYKIIHS 13 1
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
2.1 |MexaHW4YeCcKue KOJICOaHMs 10
2.2 |DneKTpoMarHuTHBIE KOJIeOaHMUs 15
2.3 |MexaHn4ecKHe U 3JIEKTPOMArHUTHBIEC BOJTHBI 10 1
2.4 |OnTuka 25 1
Hroro mo pazueny 60
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
3.1 |OcnoBel CTO 5 1
Hroro mo pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 |KopnycKyJIsspHO-BOJHOBOU Jyaau3M 15
4.2 |®usnka atoma 5
4.3 |®usuka aTOMHOTO SApa U AIEMEHTApHBIX YaCTHIT 5
Utoro no pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHU
5.1 |DneMeHThl aCTPOHOMHH U aCTPO(UUKH 12
Utoro no pazneny 12
Pa3znen 6. PDUSNYECKUUN MPAKTUKYM
6.1 |Dusnueckuil NpaKTUKYM 16
Hroro no paszneny 16
Paznen 7. OBGOBLIAIOLIEE IOBTOPEHUE
7.1 |Cucremarusanus u 0000IIEHUE TPEAMETHOTO COJICPKAHUS U 15
OTIBITA JICATETHHOCTH, MPUOOPETEHHOTO TPU U3YUEHUHU Kypca
¢uzuku 10 — 11 xmaccos

Uroro no pazgeny 15
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Ne HanmenoBanue pa3fesios U TEM IpOrpamMMBbl KomnuecTBo 4yacos
n/n Bceero| Kontpomnbueie | Ilpar
paboThI p
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4
INOYPOYHOE IVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KomnyecTBo yacos
n/n Bcero| KonTposbHsie | [IpakTudect
paboThl paboThl
1 |®usuka — QpyHgameHTaIbHas HayKa O IPUPOJIC 1
2 |Hay4nbIil MeTO IO3HAHUS 1 METOIBI HCCIIEIOBAHMUS 1
(bU3UYEeCKUX SIBICHUIN
3 | DKCrepuMeHT M TeOpHsl B IIpoIiecce TIO3HAHUS TIPHPO/IBL. 1
Habmonenue u 3kcriepuMeHT B pU3MKe
4 | CnocoObl n3mMepeHus: GU3NYECKUX BETUUHH 1
5 |AOconoTHast U OTHOCUTENIbHAS MOTPEIIHOCTH U3MEPEHHH 1
(bMBUYECKUX BETMYUH
6 |MogenmupoBanue B pusuke. Posb u Mmecto U3k B 1
(hopMUPOBaHNHN COBPEMEHHOW Hay4YHOW KapTUHBI MUDA, B
MPAKTUYECKOU ACSATEIbHOCTH JIOICH
7 |Mexaunyeckoe asmwxkenue. Cucrema oTcyera. 1
OTHOCHUTENBHOCTh MEXaHUYECKOro JBxkeHUs. [Ipsmas u
oOpaTHast 3a/1a4ll MEXaHUKHU
8 |Paamyc-BexTop MaTepuaIbHON TOYKHU, €T0 MPOCKIMH HA OCH 1
koopauHar. Tpaektopus. [lepememenue. Cxkopoctb. Mx
MIPOEKIIMH Ha OCHU KOOPAHHAT
9 | PaBHOMEpHOE psAMOJIMHEHHOE aBIKeHue. [ paduueckoe 1
OTIMCaHKE PABHOMEPHOTO MPSIMOJIMHEHHOTO ABHKEHUS
10 |CnoxxeHue nepeMeIneHuii 1 ckopocTeid. Pemienue 3amnauy 1
11 |HepaBHOoMepHOE nBIKEHHE. MTHOBEHHAs! CKOPOCTb. 1
Yckopenue. [IpsimonuHeiiHOe NBUKEHUE C TOCTOSHHBIM
YCKOpEHUEM
12 |I'paduueckoe onucaHue NPSMOJIUHEHHOTO IBUXKEHUS C 1
MIOCTOSTHHBIM YCKOPEHUEM
13 |CBobGoanoe mageHue. Y cKopeHue cBOOOIHOTO MaIeHUsI. 1
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHHs OT BPEMEHH U
ux rpaduxu
14 | ABwxeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI
15 |KpuBoauHeiiHOe ABMKEHUE. J|BUYKEHHE 110 OKPYKHOCTH. 1
VYruosas u nHeWHas ckopocts. Ilepuon u gacrora.
LleHTpOCTPEMUTENILHOE U TIOJIHOE YCKOPEHUE
16 |KontponsHas padora no teme "Kunemarmka" 1 1
17 |Ilepsblif 3akoH HbtoTOHa. HEepLnanbHbIe CUCTEMbI OTCUETA. 1
[Tpuniun otHocuTensHOCTH ['anunes. HeunepuuanbHbie
CUCTEMBI OTCUETA
18 |Cuna. PaBHoneiicTByromas cuna. Bropoii 3akon HeroroHa. 1
Macca
19 |Bzaumopuetictue Ten. Tperunii 3akoH HetoToHa 1
20 |[IpuaHnun cynepno3unuu cuil. Pemenne 3a1a4 Ha IpUMEHEHHE 1
3ak0HOB HproTOHA
21 |3aKOH BCEMHPHOTO TATOTCHHUS. DKBUBAICHTHOCTh 1
IPaBUTALlMOHHON U HHEPTHON MacChI
22 |Cuna TsHKECTH M YCKOPEHHE CBOOOTHOTO TIaICHHST 1
23 | IBmwkeHHne HEOECHBIX TEJT M UX UCKYCCTBEHHBIX CITyTHUKOB. 1
[TepBas kocMuueckas cKopocTb. 3akoHbl Kertepa
24 |Cwuna ynpyroctu. 3akoH ['yka. Bec tena 1
25 |Cwuia tpenus. [Ipupona v BUasI cui TpeHus. [[BwkeHue B 1
KUJKOCTHU U Trasze ¢ y4ETOM CUJIbI COTTPOTUBIICHHS CPEJIbI
26 | HaBnenue. ['umpocrarnueckoe nasiuenue. Cuna Apxumesna 1
27 | AGcomroTHO TBepaoe Teno. [locTynaTenbHoe M BpamaTeIbHOe 1
JBUKEHHE TBEP/IOTO Tella
28 |MoOMEHT CcHIIbI OTHOCUTENBHO OcH BpaleHus. [lneqo cumbl 1
29 |CrnosxeHue cuil, MPUIOKEHHBIX K TBepAOMY Tery. LleHTp 1
TSOKECTH TeJa. Y CIIOBUS pPaBHOBECHSI TBEPAOTO Tena. Busl
paBHOBECHS
30 |Pemenne 3amau 1
31 |KontponbHas pabota no teme "Jlunamuka. CtaTuka TBEPIOTO 1 1
Tena"
32 |Wmnynbc MaTepHabHOM TOYKHU, CUCTEMbI MaTepUaIbHBIX 1
Touek. LleHTp Macc cucreMbl MaTepualIbHBIX ToUeK. Teopema o
JIBM>KEHUH LIEHTPa Macc
33 |WMnynbe cuilbl 1 H3MEHEHHE UMITyJIbca Teja. 3aKOH 1

COXpPaHCHUSA UMITYJIbCA. PeakTnBHOE OBH)KEHHE
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI

34 |MoMeHT uMITyJbCca MaTepualibHOM Touku. [IpencTaBnenue o 1
COXPAaHCHUU MOMEHTA UMITYJIbCa B IICHTPATBHBIX MOJISIX

35 |Pemenue 3amau 1

36 |Pabora cuibl Ha MaJIOM U Ha KOHEYHOM TE€PEMEIICHHUH. 1
I'padmaeckoe npepcraBieHne padOThI CHITBI. MOITHOCTE CHITBI

37 |Kunermueckas sHeprusi. Teopema 00 U3MEHEHUN 1
KUHETUYECKON SHEPIUU MAaTEPUATBHON TOUKHU

38 |IloTeHIMaNbHBIC W HETTOTCHIIMATbHBIC CHITBI. [loTeHIMaTbHAS 1
sHeprus. Bropas kocMudeckast CKOpoCTh

39 | Tpeths kKocMHUYecKast CKOPOCTh. CBSI3b pabOTHI 1
HEMOTCHIIMATBHBIX CHJI C I3MECHCHHEM MEXaHHUYECKOHW SHEePTrun
CUCTEMBI TeJI. 3aKOH COXPAHECHUS MEXaHHYECKOM SHEPTrun

40 |Ynpyrue u HEYNpyrue CTOJKHOBeHHS. Y paBHeHHE bepHymmm 1
JUI UACANBHON KUIKOCTHU

41 |KoutponbHas paboTa o Teme "3aKOHbI COXpaHEHHS B 1 1
MeXaHuke"

42 |Pa3BuTHE npeacTaBaeHU 0 MpUpo e TerIoThl. OCHOBHBIE 1
nonoxenuss MKT. luddysus. bpoyHoBckoe nBmkeHne

43 |CtpoeHue razo000pa3HbIX, )KUJIKHX U TBEPIBIX TN XapaKkTep 1
JBUKEHHS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA

44 |Macca u pa3mepbl MoJieKkyn (atomoB). KomdecTBo BemiecTsa. 1
[Toctrosinnas ABoraapo

45 |Temmneparypa. TemmoBoe paBHoBecue. [llkana [{enbcus 1

46 |Pewmenue 3amay 1

47 |Wneanpuslii ra3. ['a30Bble 3aKOHBI 1

48 |YpaBHenne MenneneeBa-Kianeiipona. Pemenue 3anau 1

49 | AGcomtoTHas Temneparypa. 3akoH JlanbToHa 1

50 |M3omporiecchl B HaeaIbHOM ra3e ¢ MOCTOSHHBIM KOJINYECTBOM 1
BEIIECTBA

51 |I'paduueckoe npencTaBieHHE H30IPOLIECCOB: U30TEPMA, 1
n3oxopa, u3obapa

52 |OcHoBHoe ypaBHeHHe MKT 1

53 |Pemenne 3amau 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI
54 | Cs3pb aOCOIIOTHOHN TeMITEPaTypbl TEPMOIMHAMUYECKON 1
CUCTEMBI CO CpEHEN KNHETUYECKOW dHEPTUEn
MOCTYIATEILHOTO TEILIOBOTO JIBHKCHHSI €€ YaCTHII
55 |[O6o6menue u cucremarn3anus 3HaHuii o Teme "OCHOBBI 1
MKT"
56 |KonTtposbHas padota mo reme "OcroBel MKT" 1 1
57 |TepmonnHamuyeckas cucreMa. 3aJjaHie BHEIIHUX yclIoBuM must| 1
TJ1 cucremsl. BHemHne u BHyTpeHHHE nlapaMmeTpsl. [lapameTpsl
TJI cucTeMBbl Kak CpeIHHE 3HAUCHUS BEJIMUNH, OTTUCHIBAFOIIINX
e Ha MHKPOCKOTIMYECKOM YPOBHE
58 |HyneBoe Hagamo tepmoanHaMuku. CaMOIpOU3BOIIbHAS 1
penakcanus TJI cHCTEMBI K TEINIOBOMY PaBHOBECHIO
59 |Mogenb uaeasbHOTO ra3a B TEPMOTUHAMUKE. Y CJIOBHS 1
MPUMEHUMOCTH 3TOU MOJIETN
60 |YpaBHenue MenneneeBa-KianelipoHa v BEIpaKCHUE JUIS 1
BHYTPEHHEHN SHEprun
61 |Bripaxkenue 1is BHYTpEHHEH YHEPTUU OJJHOATOMHOTO 1
uaeanpHoro ra3a. Kpazucraruueckue u HecTaTUYECKHE
MIPOLIECCHI
62 |DnemeHTapHas paboTa B TepMoAMHAMUKe. Beraucienne 1
paboTsl 1o rpaduKy mporiecca Ha pV-auarpamMmme
63 |Temnonepenava Kak criocod U3MEHEHUS BHYTPEHHEH dHEPTUH 1
TJ1 cuctemsbl 6e3 coBepIIeHUS PaObOTHI
64 |KoHBekius, TeJIOMPOBOJHOCTD, U3ITyYCHHE 1
65 |KommuectBo TeIIOTHL. TemmoéMKOCTh Tena. Y aenpHas U 1
MOJIsIpHAs TETNIOEMKOCTH BEIIeCcTBa. Y AeabHas TeIioTa
CropaHusi TOTUIUBA
66 |Pacuér xonmuecTBa TEIIOTHI MU TeIonepeaaue 1
67 |Ilonarue 06 annabaTHOM Tporiecce. [1epBhIil 3akoH 1
TEPMOTUHAMHUKHU
68 |KomnuecTBO TEIIOTHI M pab0Ta KaKk MEPbl U3MEHEHUS 1
BHyTpeHHEH 3Hepruun T/l cucremsl
69 |BTopoii 3aKk0H TepMOIMHAMUKY JI1 PABHOBECHBIX U 1
HEpaBHOBECHBIX MpolieccoB. HeobpaTuMoCTh MPUPOTHBIX
MIPOLIECCOB
70 |IIpunnumnst neiictBus TermnoBbix MamuH. KITJ] 1
71 |Makcumanshoe 3Hauenue KI1/1. Huxn Kapuo 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI

72 |Pemenue 3amau 1

73 | DKOJOTMYECKHEe aCTIEKThI HCITOJIb30BAHUS TETUIOBBIX 1
nsurareneil. TennaoBoe 3arpsA3HEHUE OKPYKAIOIIEH Cpebl

74 | Pemenue 3a1au 1

75 |O06o061eHne u cucreMaTu3alus 3HaHu| 10 TeMe 1
"TepmoauHamuka. TernaoBbie MalIUHbI"

76 |KonTtpospHas padoTa mo teme "Tepmonunamuka. TeroBsie 1 1
MaITHBI"

77 |IlapooOpa3oBanue u koHAeHcanus. Mcnapenue u kunexue. 1
VY nenbHas TeTioTa mapooopa3zoBaHUs

78 |HaceIeHHBIC M HEHACHIIIIEHHBIC TTapbl. KadecTBeHHas 1
3aBUCHUMOCTD TUIOTHOCTH U JIAaBJICHHUS HACKHIIIICHHOTO 1Mapa OT
TEMIIEPATYPhI, X HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEeMIICPATYPhl KAIICHUS OT JIABJICHHS B
KUIKOCTH

79 |BnaxnocTb Bo3myxa. AGCOJIFOTHAS U OTHOCUTEIbHAS 1
BJIQYKHOCTh

80 |Pemenue 3amau 1

81 |Teépmoe teno. Kpucrammuueckue u aMmopgHbIe Tena. 1
AHM30TPOTIHS CBOMCTB KPUCTAJIJIOB

82 |IlnaBneHue u KpucTalIu3auus. Y AeibHas TeroTa IasieHus. | 1
CyOnumariust

83 | Aedbopmaruu TBEpAOTO Tena. PacTskenue u cxarue. CaBur. 1
Monyns FOnra. [Ipeaen ynpyrux aedopmaruii

84 | TemnnoBoe pacuIMpeHHEe KUIKOCTCH U TBEPBIX TEI. 1
AHTapMOHU3M TEIIOBBIX KOJIEOAHHH YaCTHI] BEIIECTBA

85 |IIpeobOpazoBanue 3HEPruu B (Ha30BBIX MEPEX0IaX 1

86 |YpaBHeHue TemioBoro OanaHca 1

87 |Pemenue 3amau 1

88 |IloBepxHOocTHOE HaTsHKeHHE. KanuiispHbie SIBICHHUSL. 1
JlaBiieHue 1o1 MCKPUBJICHHOM MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlamnaca

89 |O60061mmenue U cucTeMaTH3anus 3HaHUH 1o Teme "ArperatHsie 1
cocTosiHus BemecTBa. Pa3oBbie MEePexo bl

90 [KouTpospHas paboTa o Teme "ArperatHble COCTOSHUS 1 1

BemecTBa. das3oBbie nepexoan!”
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI

91 |DnexTpuzauus Ten U €€ MPOABICHUS. DIEKTPHUUCCKUI 3apsi. 1
JIBa BHJIa 3IEKTPHUUECKUX 3apsioB. [IpoBOHUKH, TUAIIEKTPUKA
Y TIOJTYTIPOBOTHHKH

92 |DnemMeHTapHBIH AMEKTPUUYECKHH 3apsia. 3aKOH COXPaHEHUS 1
AIIEKTPUYECKOTO 3apsiia

93 |BzaumogpeiictBue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona 1

94 |Pemenue 3amauy 1

95 |Dnekrpuyeckoe mose. Ero aelicTBue Ha snekTpudeckue 3apsasl | 1

96 |Hanpspk€HHOCTB dmmeKkTprueckoro moiist. [IpoOHbIit 3apsi. 1
JIMHUM HANIPSDKEHHOCTH JIEKTPHUECKOro moJist. OMHOPOIHOE
AIIEKTPUUYECKOE TIOJIE

97 |IloTeHIMATBHOCTH JIEKTPOCTATHIECKOTO TMOJIsL. Pa3HOCTH 1
MOTEHINAJIOB U HANPSHKEHUE

98 |I[loTeHumanpHas SHEPTHS 3apsaa B DJIEKTPOCTATUHICCKOM IIOJIE. 1
[ToTeHIan 3MeKTPOCTaTUICCKOTO OIS

99 | CBs3b HaNPSHKEHHOCTH TIOJIS ¥ PA3HOCTH MTOTEHITUATIOB JIJIst 1
AIIEKTPOCTATHYECKOTO TIOJIS

100 | [TpuHIUTT CYTEPITO3UIINH STECKTPUICCKUX TOJICH 1

101 | Pemenue 3amaq 1

102 |ITone Toueunoro 3apsiaa. [losie paBHOMEPHO 3apsHKEHHON 1
chepsl

103 |ITone paBHOMEpHO 3apsHKEHHOTO 0 00bEMY 1rapa. I1ose 1
PaBHOMEPHO 3apsKCHHOM OECKOHEYHOM TIOCKOCTH

104 | ITpoBOAHHKH B AJIEKTPOCTATUYECKOM IT0JIE. Y CJIOBUE 1
paBHOBECHS 3apsIJIOB

105 | IunneKTpuKy U MOTYMPOBOIHUKY B AJIEKTPOCTaTUYECKOM mosie | 1

106 | Konzencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA. 1
DNEeKTPOEMKOCTb MIIOCKOT0 KOHAEHCATOpa

107 |[TapannenbHoe cOeTMHEHNE KOHEHCATOPOB 1

108 | TTocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB 1

109 | Oneprus 3apsKEeHHOTo KOHAEHCATOpa 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI
110|Pemenue 3anau 1
111 | JiBuxeHue 3apsHyKEHHOM YacTUIIBI B OJTHOPOIHOM 1
ANEKTPUICCKOM I10JIC
112 |Pemenue 3anau 1
113|O0001IeHEe U CHCTEMATH3ALM 3HAHUH 110 TEME
"DnexTpuueckoe mojue"
114 |KouTposibHas paboTa 1o teme "InexTpuieckoe nojue" 1 1
115|Cwuna Toxa. IlocTosIHHBIN TOK. Y CIIOBUS CYIIECTBOBAHUS 1
MTOCTOSTHHOTO 3JICKTPHYECKOTO TOKa
116 | Ucrounuku Toka. Hanpspkenue u D/1C 1
117|3akon Oma my1g ygacTka 1enu. DIeKTpuYecKoe conpoTuBienne | 1
118 |3aBuCHMOCTH COMTPOTHBIICHHSI OHOPOJHOTO MTPOBOTHUKA OT 1
€ro JUTMHBI U TIJIOMIAIU TIOTIEPEYHOTO CEUCHHS
119| Y nenbHOC conmpoTHBIIeHHE BemiecTBa. Pemenue 3ama4y 1
120 |ITocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE COCAMHEHUE 1
MIPOBOTHUKOB
121|Pacuét pa3BeTBIEHHBIX deKTpUUYeCKuX 1enei. [IpaBumna 1
Kupxroda
122 | Pemienue 3amaq 1
123|PaboTa snekrpuyeckoro Toka. 3akoH Jxoyns —Jlenna 1
124 | Pewenue 3amaq 1
125|MoIHOCTB 3NEKTPUIECKOTO TOKa. TerioBast MOIITHOCTb, 1
BBIJIEIIsIEMAasi Ha PE3UCTOPE
126 | Pemienue 3amaq 1
127 |5/1C u BHyTpeHHEee CONPOTHUBIEHNE HUCTOYHHUKA TOKA 1
128 |3akon Oma i1 MOJTHOM (3aMKHYTOM) STIEKTPUUECKOH 1eTH 1
129 | Pemenune 3amau 1
130 | MoImHOCTh UICTOYHHUKA TOKA 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| KonTpoubHsie | [IpakTuyect
paboThI paboThI
131 |KopoTkoe 3ambIKaHuE 1
132 |KonpaeHcarop B 1enH MOCTOSTHHOTO TOKA 1
133 | Pemenue 3amau 1
134 | Pemenue 3ama4 o teme "TI0CTOSHHBIN dNEKTPUIECKUi TOK" 1
135 | Pemrenue 3ama4 o teme "TIOCTOSIHHBIN dNIEKTPUIECKUi TOK" 1
136 | Pemienue 3amaq mo teme "TI0CTOSHHBIN AIIEKTpUYECKAN TOK" 1
137|O0600menue u cuctemaTu3anus 3Hanui mo Teme "TlocrosHupiid | 1
AIEKTPUYECKUN TOK"
138 | KontposeHas padota o reme "[IoCTOSTHHBIN 3JeKTpHISCKUN 1 1
TOK"
139 | OnexTpudeckast IpOBOIUMOCTh PA3IHYHBIX BEIIECTB. 1
DIIEKTPUYECKHUI TOK B MeTaiax. CBepXIpOBOIUMOCTh
140 | DnexkTpruyecKuii TOK B pacTBOpaxX M paciuiaBax dJIEKTPOJIUTOB. 1
3akonbl Dapajnes s AIAEKTPOIIn3a
141 |Dnexktpuyeckuii TOK B razax. [1mazma 1
142 | DnexTpruyeckuii TOK B Bakyyme. BakyymHbIie mpuOopbl 1
143 | DnekTpruyecKuii TOK B MOJYIPOBOJHUKAX 1
144 | TTonynpOBOTHUKOBBIC PUOOPHI 1
145 | ®usnueckuii mpakTUKyM 110 Teme "M3MepeHne cuibl Toka u 1 1
HaMpPsHKEHUS B LMY MOCTOSIHHOTO TOKa MPU MOMOIIU
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB" UITH
"3HaKoMCTBO ¢ I POBOIL 1abopaTopueii mo ¢pusuke. [Ipumeps
n3MepeHus (PU3NYECKUX BETUYHMH MPH MOMOIIY KOMITBIOTEPHBIX
TATYUKOB"
U3WYECKUN PaKTUKYM Mo TeMme "V3ydeHne HepaBHOMEPHOTO
146 | D " 1 1
JIBMDKEHUS C LEJIBIO OTIpeJIeNIEHUs] MTHOBEHHON CKOpOCTH"
W3WYEeCKUN PAaKTUKYM Mo TeMe "V3MepeHne yCKoOpeHus npu
147 |® " 1 1
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHMKEHHUH 110 HAKIOHHOM
mockoctu" nim "MccnenoBanue 3aBUCUMOCTH IIYyTH OT
BpEMEHU MPU PABHOYCKOPEHHOM JBUKEHUH"
148 | ®uznyeckuit mpakTUKyM 1o Teme "M3mMepeHne ycKopeHus 1 1

cBoOotHOTO maseHus" win "M3yueHue qBMKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
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n/n

Tema ypoka

KonmnuectBo yacos

Bcero

KoHtposbHbIE
paboThI

IIpaxTHuect
paboThI

149

®duznyeckuil NpakTUKyM 1o teMe "M3yueHue qBuKEeHUs Tena
10 OKPY>KHOCTH € IOCTOSTHHOW IO MOAYJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH NIEpUOAA 00pallleHus
KOHHUYECKOT0 MasgTHHUKA OT €ro rnapameTpos"

1

150

®uznyeckuil npakTukym o teme "M3mepenue
PaBHOAEHUCTBYIOIIEH CHIIBI IPU JBMXKEHUU OpycKa IO
HakJIOHHOM 1uiockocTu" minu "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JABMKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTHU Ha 33JJaHHOE PAacCTOSIHUE OT €ro Macchl”

151

®uznyeckuil npakTukyM no teme "MccnenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOHUKAIOIIKX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu" wim "M3yuenue IBUKEHUS
CHCTEMBI TelI, CBSI3aHHBIX HUTHIO, IEPEKUHYTOW depe3 JIETKHiA
650K"

152

Ouznyeckuil npakTukym o teme "M3mepenue ko dunrenta
TPEHHUSI 110 BEJIMYUHE YTII0BOT0 KO3 (dulleHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue nBukeHus Opycka 1o HaKJIOHHOM
IJIOCKOCTH C TMEPEMEHHBIM KOAPPHUIIUEHTOM TPEeHUA'" HIn
"M3ydyeHune NBUKEHUS Ipy3a HA Baly ¢ TpeHuem"

153

duznyecknil mpakTukyM 1o teme "HccnenoBanue ycioBui
paBHOBECHS TBEPJOTO TeJIa, UMEIOLIETO OCh BpalleHus" WIN
"KoHcTpynpoBaHue KPOHIITEHHOB U pacu€T CUJI ynpyroctu"
niu "M3ydeHne ycToOMYMBOCTH TBEPAOTO Tejla, UMEIOIIETO
IJI01ab OTOPHI"

154

®u3nyecKuil MpakTUKyM 1o teme "M3MmepeHue nMiynbca tena
1o TopMo3HoMy nyTH" win "M3MepeHue CUuiibl TITH, CKOPOCTH
MOJEINHU SIEKTPOMOOUIIS 1 MOUTHOCTHU CHJIBI TATH" WIIH
"CpaBHEHHUE U3MEHEHUSI UMITYJIbCA T€JIa C UMITYJIbCOM CHJIbI"
win "HccrnenoBanue coxpaHeHHsI UMITYJIbCa TIPU YIIPYTOM
B3aumoaecTBun" win "M3MepeHne KUHETUYECKOW SHEPTUU
Teja 10 TOPMO3HOMY ITyTH"

155

Ouznyeckuil mpakTukyM no teme "M3ydenne n30TepMuuecKoro
nporecca (peKOMEHI0BaHO HUCIIONIb30BaHKe UG POBOit
naboparopun)" unu "M3ydeHne n30XOpHOro mpoiecca' uin
"N3yuenne uzobapuoro npoiecca” i "[IpoBepka ypaBHEHUS
cocTostHUS"

156

duznyeckuil NpakTUKyM 1o teme "M3mepenue yaenpHon
TeroéMkocTi" win "MccnenoBanne mpouecca OCTbIBAHUS
BemecTBa" unn "Mccnenoanue aguabatHoro mpoiecca’ Uin
"N3y4ueHne B3auMOCBSI3U SHEPTUH MEXMOJIEKYIAPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

duznyeckuil NpakTuKyM 1o teme "M3ydyenne
3aKOHOMEPHOCTEN HcnapeHus xuakocten" wm "N3mepenue
yI€IbHOM TEIUIOTHI IJ1aByIeHus jbaa" nian "M3ydyeHne cBOMCTB
HaCBIIIEHHBIX MapoB" nin "M3mepenne abcomoTHOM



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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https://m.edsoo.ru/b83b1607
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n/n

Tema ypoka

KonmnuectBo yacos

Bcero

KoHtposbHbIE
paboThI

IIpaxTHuect
paboThI

BJI&YKHOCTH BO3/lyXa M OIIEHKa MacChl TapoOB B MOMELIEHUHU".
N3mepenue ko3 dumrenTa moBepXHOCTHOTO HATSKCHUS

158

®duznyeckuil npakTukyM 1o teme "HabmroaeHue npeBpalieHust
SHEPrUM 3apsUKEHHOTO KOHJIEHCATOPa B SHEPTHUIO U3ITyYEHUS
cBeroanoaa" uinm "M3ydueHne npoTekaHus TOKa B LIETIH,
cozepskaleil konaeHcatop" wiu "Pacnpenenenue pa3HOCTH
MOTEHLHMAJIOB (HAIIPSDKEHUS) P TOCIIEI0BATEILHOM
COEIMHEHUH KOHJIEHCAaTOPOB"

159

®duznyeckuil npakTukyM o teme "MccnenoBanue cMenaHHOTO
coenuHeHus pe3uctopoB” uinm "M3mepenue yaeabHOro
CONPOTHUBIIEHUS MpoBoAHUKOB" uiu "VccrnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT HaIlPsDKEHUS JUIS JIaMITbl
HaKajauBaHuA"

160

Ouznyeckuil npakTukyM 1o teme "Habmronenue snexrpoiauza’
niu "M3Mepenune 3apsa 0JHOBAJIEHTHOTO HOHA" WIIH
"HccnenoBanue 3aBUCUMOCTH COMPOTUBIICHUSI TEPMOPEZUCTOPA
oT Temneparypbl” uin "CHATHE BOJIBT-aMIIEPHON
XapaKTEpPUCTUKHU quoaa”

161

PesepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3alusI 3HAHUH TI0
teMe "KunemaTtnka"

162

PesepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3alusI 3HAHUH TI0
teme "Jlunamuka"

163

PesepBubIit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3HAHUH TI0
teme "CTaTuka TBeporo tena"

164

PeszepBubIit ypok. O6001IEHHE ¥ CCTEeMaTH3aIKs 3HAHUH 110
TeMe "3aKOHBbI COXpaHEHUs B MEXaHUKe"

165

PesepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3alHsI 3HAHUH TI0
teme "OCHOBBI MOJIEKYISIPHOKUHETUYECKON Teopun"

166

PesepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3alHsI 3HAHUH TI0
teme "Tepmoannamuka. TernaoBbie MalMHbI"

167

PesepBHblit ypok. O600I1IeHHE U CHCTEMAaTU3alMsI 3HAHUN TIO
TeMme "ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbIe MEpexonl"

168

PesepBHblit ypok. O000IIeHIE U CUCTeMaTHU3aIHs 3HAHHH 110
TeMe "Dnekrpuyeckoe nose"

169

PezepBHblit ypok. O00OIIEHNE U cCUCTeMaTH3alHsl 3HaHUH 110
teme "[10CTOSHHBIN 27EKTpUUECKUI TOK"

170

PezepBHblit ypok. O00OIIEHNE U cUCTeMaTH3alMsl 3HAaHUH 110
Tteme "TOKHM B pa3InuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

11 KJIACC
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontponsnsie | [TpakTruec
paboThI paboThI

1 |B3aumojelicTBHE IOCTOSTHHBIX MATHUTOB U TPOBOJIHUKOB C 1
TokOM. MarautHoe nose. ['unoresa Ammnepa

2 |Bekrop maruuTHO#M mHAYKIMH. [IprHIMT Cyrepro3nnnn 1
MAarHUTHBIX MoJiel. JIMHUM MarHUTHOM MHIYKIIUHA

3 |MarnuTHO€ 1moJie MpoBOJHMUKA ¢ TOKOM. OTBIT DpcTena 1

4 |Cuna Ammepa, €€ HarpaBlieHUE U MOIYJIb 1

5 |Pemenue 3amau 1

6 |[Ipumenenue 3akoHa Amrepa. DIIEKTPOU3MEPUTEIHHBIC 1
puoOOPHI

7 |Cuna JlopeHna, e€ HampaBIeHUE U MOIY/b. JIBIKEHIE 1
3apsHKEHHON YaCTHUIBI B OJHOPOTHOM MarHUTHOM IT0JIe

8 |Pemenue 3amau 1

9 |PaboTa cuisl JlopeHia 1

10 |Pemrenwue 3amau 1

11 |MaruauTtHOE nose B BemecTBe. deppomMarHeTuku, mapa- u 1
aMarHeTUKU

12 |OcHoBHBbIE cBOMCTBA (heppoMarHeTUkoB. [Ipumenenue 1
(heppoMarHeTukoB

13 |Pemrenue 3ama4 o reme "Marautaoe mose" 1

14 |Pemrenue 3agaud o reMme "MarautHoe mose" 1

15 |SIBnenue snekrpomarHuTHOU HAYKUMU. [ToTok BekTOpa 1
MarHuTHON MHAYKIIUU

16 (DC unnykuuu 1

17 |3akon snexTpoMarHuTHOM uHAyKIMu Dapanes 1

18 |BuxpeBoe anextpudeckoe nozie. Toku dyko 1

19 |3AC uHAYKIMY B IBWXKYILIUXCSA TPOBOIHUKAX 1

20 |Pemenune 3amau 1

21 |TIpaBuno Jlenma 1
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI

22 |MuanyktuBHOCTH. KaTyiika HHIYKTUBHOCTH B IEMH 1
MTOCTOSTHHOTO TOKa

23 |SABnenne camounaykiuu. IJ1C caMOMHIYKIINN 1

24 |DHeprust MarHUTHOTO TIOJISI KATYIIKU C TOKOM. 1
DIEeKTPOMarHuTHOE I0JIe

25 |Pemenue 3amau 1

26 |OO6o0O0mEeHue u cucTeMaTH3aIUs 3HAHUH 110 TeMe 1
"DnexTpoauHaMuka"

27 |KoutponpHas pabota o Teme "DieKTpoaruHaMuKa" 1 1

28 |KonebarensHas cuctema. CBOOOIHEBIE KOJIEOAHUS. 1
lMapmoHnueckue kosie0aHus

29 |Kunemarmueckoe ¥ THHAMUYECKOE OIMMCAHNE KOJIeOaTeTbHBIX 1
JIBMKEHUH

30 |DHepreTudeckoe onucanue. BeIBo TMHAMUYECKOTO OTTUCAHHUS 1
rapMOHUYECKHUX KOJIeOaHUHU U3 UX IHEPIeTUUECKOTO 1
KMHEMAaTUYECKOTO OMUCAHUS

31 |Ammutyna u dasza KonebaHuit 1

32 |Ilepwon u wactora kojebanuit. [leproa Manbpix cBOOOTHBIX 1
KoJiebaHui MaTeMaTu4ecKoro MasiTHuka. [lepuo cBoOOOAHBIX
KoJjieOaHui MPYKMHHOTO MasiTHUKA

33 |3aryxatoniue konaebanus. BeiayxaeHHbie Konebanus. Pezonanc| 1

34 | ABTokoseOaHus 1

35 |Pemenue 3amau 1

36 | Ypok-koHpepenius "MexaHuueckue KoneOaHus B 1
MY3bIKAJIbHBIX HHCTPYMEHTaX"

37 |OO6o0b1eHue 1 cucTeMaTH3aIs 3HAaHUH 110 TeMe 1
"Mexannyeckue konebaHus"

38 |OnexTpomarHuTHble Kosebanus. KonebaTenbHbI KOHTYD 1

39 |Dopmyna Tomcona. CBA3b aMILTUTY/BI 3apsia KoHaeHcatopac | 1
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYpE

40 |3akoH COXpaHEHUS SHEPTUH B HJICATHHOM KOJIe0aTeTEHOM 1
KOHTYpe

41 |3aryxarolue NeKTPOMarHUTHBIE KoJieOanusl. BeiHyX1eHHbIE 1

QJICKTPOMArHUTHBIC KoJieOaHMs
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI

42 |IlepemeHHBIN TOK. Pe3ucTop u KOHIEHCATOP B LIENH 1
MEPEMEHHOTO TOKa

43 |Karymika WHIYKTHUBHOCTH B [T IEPEMEHHOTO TOKA 1

44 |3akoH OMa 1715 3JEKTPUYECKOM IIENH IEPEMEHHOTO TOKa 1

45 |MourHocTh NEPEMEHHOT0 TOKa. AMIUIUTYTHOE U JEUCTBYIOIIEe 1
3HA4YEeHUE CHJIBI TOKA U HAIIPSDKEHHSI

46 |Pe3oHaHC B AJICKTPUUYCCKON TN 1

47 |Pemenue 3amau 1

48 |UneansHbIid Tparchopmarop. [Ipons3BoacTro, mepenada u 1
MoTpeOICHNE IEKTPUIECKON SHEPTUH

49 | DKkoJoTHYeCKHe PUCKH TPU IPOU3BOCTBE JICKTPOIHEPTHH. 1
KyneTypa ncnosb30BaHus JIEKTPOIHEPTUH B TIOBCETHEBHON
KU3ZHU

50 |Pemenue 3amaq 1

51 |Pemenue 3amaq 1

52 |O60061eHre u cucTeMaTu3alus 3HaHU| 10 TeMe 1
"JJIeKTpOMarHuTHBIE KoieOanus"

53 |MexaHuueckue BOJIHbI. XapaKTePUCTUKU MEXaHUUYECKUX BOJIH 1

54 |CpoiicTBa MEXaHMYECKHUX BOJIH 1

55 [3ByK. XapaKTepUCTHKHU 3BYyKa 1

56 |Mudpassyk u ynerpa3Byk. lllymoBoe 3arpssHenue 1
OKpY>KaroIleH cpeipl

57 |Pewenue 3amau 1

58 |DnexTpoMarHUTHbIE BOJIHBL. M3i1ydeHHe 31eKTpOMarHuTHBIX 1
BOJIH

59 |OHeprus >MeKTPOMAarHUTHBIX BOJIH. CBOCTBA 1
3JIEKTPOMArHUTHBIX BOJIH

60 |Ikana 3meKTpoMarHuTHBIX BOJIH. [Ipumenenue 1
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

61 |IIpuHIMOBI paAUOCBA3U U TeNeBUACHUA. Patnonokarus. 1
DEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKaloIiel cpebl

62 |KontponsHas padota no teme "KoneOanust u BoaHbI" 1 1
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI

63 |Cger. 3aKOH NPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUS CBETA 1

64 |Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHA TIPSMOJIMHEHHOTO 1
pacrpocTpaHeHus CBeTa

65 |Orpaxenue cBera. [Lmockoe 3epkano. Ceprudeckoe 3epKaio 1

66 |IIpenomuenue cBeta. AOCOJIFOTHBIN M OTHOCHUTEITBHBIN 1
noxaszaTens npenomiieHus. [loJHOe BHyTpeHHEe OTpaKeHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPaXKEHUS

67 |Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB OTPaXKCHUS U 1
MPETIOMJICHHUS CBETa

68 |Xon ryueit B mpusme. J{ucnepens ceera. CII0KHBIN COCTaB 1
oenoro cBera. Llpet

69 |JIuu3b1. DOKYCHOE PACCTOSHHE U ONITUYESCKAs CHJIA JIMH3BI 1

70 |ITocTpoeHue n300paKEHHI B JIMH3aX U UX CHCTEMaX. 1
YBenu4ueHue JTUH3bI

71 |Pemenue 3amay Ha IOCTPOEHUE N300PAKEHUM, MTOTYIaeMBbIX C 1
MTOMOIIBIO JIMH3

72 |T'ma3 xak onTUyeckas cuctema 1

73 |Pemenue 3amau. [Ipenensl pUMEHUMOCTH T€OMETPHUUIECKON 1
ONTHUKHU

74 | CkopoCTh CBETA U METOJIBI €€ U3MEPEHUS 1

75 |lucnepcust cBeTa 1

76 |HuTepdepeHius cBeta 1

77 |KorepeHTHbIE HICTOYHUKH. Y CIIOBUS HAOIIOJCHHSI MAKCUMYMOB 1
1 MUHUMYMOB

78 |Pemenue 3amau 1

79 |IIpumeHeHue uHTEPHEPEHIINN 1

80 |Audpaxmus cBera 1

81 |dudpakmuonnas pemeérka. Y cinoBrue HaOMIOICHUS TIIaBHBIX 1
MaKCHUMYMOB

82 |Pemenue 3amau 1

83 |IlomepeuHOoCTh cBETOBBIX BOJH. [lossipu3alus cBera 1
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI
84 |Pemenue 3amau 1
85 |CBeroBbIE SBIICHUS B IPUPOIE 1
86 |O6o6menne u cuctemMaru3aus 3HaHui o Teme "OnTuka" 1
87 |KontpombsHas padota o teme «OnTuka» 1 1
88 |I'paHMIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI 1
AIIEKTPOMHAMUKHU U MIPUHIIUAT OTHOCUTEIHHOCTH
89 |Iloctynatsl crienuagIbHON TEOPUH OTHOCUTEILHOCTH 1
90 |IIpocTpaHCTBEeHHO-BpeMeHHOW HHTEpBaIL. [IpeoOpa3oBanus 1
Jlopenua. YcnoBue npudrMHHOCTH. OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH U COKpalIeHHe
TUTUHBI
91 |DHeprust ¥ UMIYIIBC PEISITUBUCTCKON YaCTHITHI 1
92 |CBsi3b MacChI C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM 1
9aCTHUIIBl. DHEPTHS TIOKOS
93 |PaBHOBECHOE TEIIOBOE M3ITYUCHUE 1
94 |3akon cmemienus Buna 1
95 |Tunoresza M. Ilnanka o kBaHTax. @OTOHBI 1
96 |DHueprus u ummnyiasc GoToHa 1
97 |®otosddext. OmbiThl A. I'. Ctonerosa. 3akonsl poTodrpdexTa 1
98 |VYpaBuenue DiHmrTeliHa A potorddekra. "Kpacnas rpanuma”| 1
dhoTtorddexra
99 |Haenenue cera. Onbitel I1. H. JIeGeneBa 1
100| BosHOBBIE CBOICTBA YaCTHII 1
101|Bounsl ae bpoiins. AnHa BosHb! Ae bpoitist u pazmepsl 1
001aCTH JIOKaTU3alK JBIDKYILIEHCS YacTUIIbI
102 | KopmyckysspHO-BOJHOBOH JTyann3m 1
103| Audpakuus 31eKTpOHOB HA KpHCTalIax 1
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI
104 | Cnenuduka n3mepenuii B Mukpomupe. COOTHOLICHUS 1
HeonpenenénHocrei ['elizendepra
105 | Pemenue rpaduueckux 3aaaq 1
106 | Pemenue pacy€THBIX 33124 1
107 |KonTpomsHas padora o temam: "Ocuoel CTO", 1 1
"KopnyckynspHO-BOJHOBON Ayasin3m"
108 | OmbITHI TIO HCCIIeIOBAHUIO CTpOeHHS aTtoma. [lmanerapHas 1
Moienb atoMa Pesepdopaa
109|ITocrynarer bopa 1
110|Buas! ciektpoB. CieKTp ypOBHEH HEPTUU aTOMa BOJIOPOIa 1
111 |CrioHTaHHOE U BBIHYKJIEHHOE U3JIyd€HUE CBETA 1
112 |JTazep 1
113|Hyxkionnast monens siapa ['eiizenbepra-MBanenko. 3apsn u 1
MaccoBoe€ Yucio sapa. M3otonsl. PagnoakTuBHOCTH
114|3akoH pagnoakTuBHOTO pacmnanga. CBOKWCTBA HOHU3UPYIOIIETO 1
u3ny4deHus. BausHue paanoakTHBHOCTH Ha )KUBbIE OPraHU3MBIL.
Ho3zumerpus
115|3Heprus cBs3M HYKIOHOB B siape. Snepubie cuibl. Jledexr 1
Macchl ajipa. SnepHbie peakuuu. SaepHble peakTophI.
[IpoGnembl ynpaBiisieMOro TEpMOSIEPHOTO CHHTE3A.
DKOJIOTUYECKHE aCMIEKThI Pa3BUTHSI SIIEPHON IHEPTETUKH
116 |MeTto1bl perucTparii U UCCIS0BAHUS AIEMEHTAPHBIX YACTHII. 1
OyHIaMeHTaIbHbIE B3aUMO/ICHCTBUS. baproHbl, ME30HBI U
nentonsl. [IpeacraBnenue o CranaaptHoit moaenu. KBapk-
TJIFOOHHAsI MOJIEJb aJIPOHOB
117| ®uszuka 3a npeaenamu CtanaaptHoi mojaenu. TémHas marepus 1
u TéMHas sHeprud. EquHcTBo ¢u3ndeckoii KapTHHBI MUpa
118 |Dramnbl pa3BUTHS aCTPOHOMUH. 3HAYEHUE ACTPOHOMUU 1
119|ITpuMeHUMOCTb 3aKOHOB (PU3HUKH 1151 OOBSICHEHHS TPUPOIbI 1
KOCMUYECKUX 00BEKTOB. MeTo bl aCTPOHOMUYECKIX
HCCIIEIOBAHU I
120 | CoBpeMeHHBIE ONITUYECKUE TENECKOTIBI, PATUOTEIECKOTIHI, 1
BHeaTMOC(epHasi aCTPOHOMHS
121 |Bun 3Bé3anoro Heba. Co3Be3usi, spKkue 3BE3/bI, IIIAHEThI, HX 1

BUJIHUMOC IBUKCHUC
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontponsnsie | [TpakTruec
paboThI paboThI
122 | Conneunas cucrema. Connne. CosiHeUHasi aKTHBHOCTb. 1
Wcrounuk sneprun CosHua u 3BE3]1
123|3BE&3 b1, UX OCHOBHBIE XapaKTepUCTHKH. [lmarpamma 1
"CIIeKTpalbHBIN KJIACC — CBETUMOCTH"
124 |3Be3 bl rI1aBHOM TIOCIIEIOBATEIIBHOCTH 1
125|Buyrpennee crpoenue 38E31. COBpeMEHHBIE MTPEICTABICHHS O 1
MIPOUCXOXKACHUH 1 dBoJFornK COJTHIIA ¥ 3BE3]T. DTAlbl KU3HU
3BE3]
126 | Mneunsrii [Tyts — nama ["anaktuka. Tunel ranaktuk. YepHeie 1
JIBIPBI B SIJIPAX TaJaKTHK
127 |Bcenennas. Pacmmpenue Beenennoii. 3akon Xa606:ma. Teopus 1
bosemoro B3peiBa. PennkroBoe uznyyeHue
128|Macmrabnas cTpykTypa Beenennoii. Meraranaktuka 1
129 |Hepeménnbie mpoOiIeMbl aCTPOHOMUHU 1
130 | ®usnueckuit mpakTuKyM 1o Teme "MccnenoBanre MarHuTHOTO 1 1
I10J151 IOCTOSIHHBIX MarHuToB" win "HccnenoBanue CBOMCTB
tbeppomarnerukoB" unu "HccnenoBanue aelcTBus
ITOCTOSIHHOT'O MarHuTa Ha paMKy ¢ TOKOM"
131 | duznuecknii mpakTukym 1o teme "M3mepenne cumsl Ammepa” 1 1
uiu "M3ydeHne 3aBUCUMOCTH CUJIbl AMIIepa OT CHJIbI TOKA' WIIN
"OnpenesnieHMe MarHUTHOM MHIYKIIMKA HA OCHOBE U3MEPEHUS
cuibl Ammepa"
132 | ®uznuecknii mpakTukym 1o teme "MccnenoBanue ssBIeHUS 1 1
3JIEKTPOMArHUTHOM MHAYyKUuK" win "OnpeneneHne HHAYKIUN
BUXPEBOI'O0 MarHUTHOrO NoJs"
133 | ®usnueckuii mpakTuKyM 1o Teme "MccnenoBanue iBIeHUS 1 1
camounnaykuuu" win "COopka MOAETH IEKTPOMArHUTHOTO
reseparopa"
134 | ®usnueckuii mpakTUKyM 10 Teme "M3mepenue nepuoaa 1 1
CBOOOJHBIX KOJICOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB"
135 | ®usnueckuit npaktukyM 1o teme "[IpeoOpazoBaHue SHEPTUU B 1 1
IPYXKUHHOM MasiTHUKE"
136 | dusnueckuii npaktukym no teme "MccnenoBanue nepementoro| 1 1
TOKa 4epe3 MOCIeI0BaTENbHO COSTUHEHHBIE KOHIEHCATOP,
KaTymky u pesucrop” unu "HccnenoBanue paboTbl HCTOUHHKOB
CBE€Ta B LIETIH IEPEMEHHOT0 TOKa"
137 | ®dusnueckuii npakTukym 1o teme "M3yuenue napameTpon 1 1
3BYKOBOM BOJIHBI"
138 | dusnueckuii npakTukym no teme "M3mepenne nokasarens 1 1

npenomieHus crexna” win "l[lonyuenne nzoopaxeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U JUH3bI"
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n/n

Tema ypoka

KonnuectBo yacos

Bcero

KoHtposbHbIE
paboThI

IIpakTruec
paboThI

139

®uznyeckuil npakTukyMm 1o teme "MccienoBanue 3aBUCUMOCTH

(OKYCHOTO PacCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KHUIKUX
auH3)" nm "U3Mepenue GpokycHOro pacctosiHus
paccenBaroMX JuH3"

1

140

dwusnueckuii npakTukym 1o teme "Habmonenne nudpaxmmm,
UHTEP(EPEHITUH U MOJISIPU3aIU CBeTa"

141

®duznyeckuil NpakTukyM 1o teme "OnpeneneHre UMIyabca 1
SHEPrUM PEIATUBUCTCKUX YacTull (1o oTorpadusiM TpekoB
3apsHKEHHBIX YAaCTHI] B MArHUTHOM ToJie)"

142

duznyeckuil NpakTukyM 1o teme "M3mepenue nocTossHHON
[Inanka Ha ocHOBe uccienoBanus potodrddexra" wim
"UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAUO OT
HaIpsKEeHUs "

143

®u3nueckuil NpakTUKyM 1o teme "MccnenoBanue cnekrpa
Pa3pe)EHHOT0 aTOMapHOI0 BOJIOPOJA U U3MEPEHUE
nocrosiHHOM Punbepra"

144

®usnueckuil NpakTUKyM 1o teme "HccnenoBanue
PaaroaKTUBHOTO (JOHA C UCIIOIH30BAHUEM JTO3UMETpa" UITH
"N3yueHue moryiomeHus: OeTa-4acTuil aTloOMUHHEM "

145

dusndeckuit mpakTUKyM 1o Teme "HabmroaeHus 3BE31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH JUIsl ONIPEIEICHUS MTOJI0KEHUS
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3aust CeBEpHOTO MOJYIIAPUS U APKHUE 3BE3BI" WU
"Habnronenus B Teneckon JIyHbI, T1aHET, TYMAHHOCTEH U
3BE3HEIX CKOIJIEHUN"

146

O06o0menre U cucreMaru3aus 3Hanuid. Posbs pusuku n

ACTPOHOMUU B SKOHOMH‘ICCKOP'I, TCXHOHOFH‘IGCKOﬁ, COHH&HBHOﬁ

H 3THYCSCKOH C(bean JACATCIIBHOCTH YCJIOBCKA

147

OO6o0menre U cucreMaru3alys 3HaHui. Pob 1 MmecTo Gpu3nku
Y aCTPOHOMHHU B COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

OO6o0menre U cucreMaru3arus 3HaHui. Pob husnaeckoit
Teopuu B (POPMUPOBAHUHU IIPEICTABICHHUH O (PU3NIESCKO
KapTUHE MHPa, MECTO (PU3NYCCKOM KapTUHBI MUPa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUHN O

PUPO/IC

149

O0001eHre u cucreMarTusanus 3Haaui no reMme "Kunemarnka"

150

0O0001IeHre u cucreMarTusanus 3Hauuii no reme "Kunemaruka"

151

O06o0meHre 1 cucTeMaru3alus 3Hanui mo teme "J{uHamuka"

152

O0001IeHre U cucreMaTu3anus 3HaHui o reMme "CraTuka
TBEpaoro Tena"
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Ne Tema ypoxka KomnyecTBo 4yacos
n/n Bcero| Kontpoubasie | IIpakTuyec
paboThI paboThI
153{O00600111eHIE U CUCTEMATH3ALMA 3HAHUH 110 TeMe "3aKOHBI 1
COXPAaHEHHUS B MEXaHUKe"
154 | O60061eHrEe ¥ cucTeMaTr3ays 3HaHui 110 Teme "OCHOBEI 1
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
155{060061meHne 1 cucTeMaTH3alMs 3HAHUH 110 TEME 1
"TepmoaumHamuka. TernaoBbie MalIUHbI"
156 | O6006uIeHre U cucTeMaTu3aus 3HaHU| 110 TeMe "ArperaTHbie 1
cocTosiHus BellecTBa. Pa3oBbie nepexo bl
157 |O0001IeHrEe ¥ cucTEMATHU3AIN 3HAHUH 110 TEME 1
"DnexTpuueckoe mojue"
158 | O0600611IeHHEe ¥ cucTeMaTh3ays 3HaHui 1o teme "[locTosTHHEBIH 1
ANEKTPUIECKUH TOK"
159 O006001eHNE U cUCTEMaTH3aIMs 3HaHUH 110 TeMe "TOKHM B 1
pa3nnuHbIX cpepax”
160| O00061IeHNE M cucTeEMAaTH3aLMs 3HAHUN 0 TeMe "Marautaoe 1
noJe"
161 |Pe3epBHbIii ypok. O00OIICHNE U CHCTEMATH3AIHSI 3HAHUH 110 1
TeMme "DNeKTpOMarHuTHast MHIYKIHS"
162 | PesepBHblii ypok. O000IIEHHE U CUCTEMAaTH3allUsI 3HAHUH TI0 1
TeMe "Mexannueckue koaedanus"
163 | PesepBHblii ypok. O000IIEHHE U CHCTEMAaTH3aIMs 3HAHHUH 110 1
TeMe "DIeKTpOMarHuTHbIC KoJeOanus"
164 | PesepBHblii ypok. O000IIEHHE U CHCTEMAaTHU3aIMs 3HAHUH 110 1
TeMme "MexXaHu4YeCKHe U AIEKTPOMArHUTHbIE BOJIHBI"
165| PesepBHblii ypok. O000IIEHHE U CHCTEMATHU3aIMs 3HAHUH 110 1
teMme "Onrtuka"
166 | PezepBHbIii ypok. O000IIEHHE U CHCTEMAaTHU3aIMs 3HAHUH 110 1
teMme "OcuoBsl CTO"
167 | PesepBHblit ypok. O000IIEeHNE U CHCTEMATU3alHsI 3SHAHUN IO 1
teMe "KopnycKyaspHO-BOJIHOBOM JAyanu3m"
168 | Pe3epBHblit ypok. O000IIEeHNE U CHCTeMATU3alMsI 3HAHUN TIO 1
teMe "®du3uka aroma"
169 | PezepBHublit ypok. O00OIIEHNE U CUCTEMATHU3AIIHS 3HAHUM 110 1
TeMe "®u3MKa aTOMHOTIO sI/Ipa ¥ 3JIEMEHTAPHBIX YacTHIL"
170 | Pe3epBHblit ypok. O000IIEeHNE U CHCTeMAaTHU3allHsI 3HAHUN TIO 1
Teme "DneMeHTH! acTpohuzuku"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

Kopg
MPOBEPSIEMOT0
pe3yJabTaTa

10.1

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM
MPOrPaMMBbI CPeTHEro 001Iero 0dopa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3NKU B (HOPMUPOBAHUH COBPEMEHHON HAYYHOU
KapTUHbl MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B IMPAKTHUECKOH Jes-
TEJIBHOCTH JIIOJEN

10.2

Y4uTHIBaTh TPAaHHULBI NMPUMEHEHUS H3YYEHHBIX (M3MUECKUX MOJENeil: MaTepuasbHas TOUKa,
UHEepIHaNbHas CUCTeMa OTCUETa, aOCOMIOTHO TBEPAOE TENO, UACANIBHBIN ra3; MOIEIH CTPOSHHUS
ra3oB, KHJIKOCTEH U TBEPIBIX TeJl, TOUSUHBIH IEKTPUUECKUHN 3apsil — IPU peIlICHUU (PpU3nuecKux
3a1ad

10.3

Pacnio3naBath (husznyeckue siBJaeHUs (IIPOLECCh) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHHUS BEUIECTBA U AJIEKTPOAMHAMUKA: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE JIBWXKEHHE, CBOOOJHOE TajJeHUuEe TeJ, JBHXKEHHE IIO0
OKPY>KHOCTH, MHEpLHUS, B3auMoneiicteue Ten; aud@ysus, OpPOyHOBCKOE TBHUKEHUE, CTPOCHHE
JKUJIKOCTEH M TBEPIBIX TEN, M3MEHEHHE 00BhEMa Tell TIPU HArpeBaHWU (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBecHe, UCHapeHWe, KOHJCHCAIWs, IJIABJICHHE, KPUCTAILIM3AIMS, KUIEHHE, BIIAYKHOCTh
BO3/IyXa, MOBBIIICHUE JABJICHUS rasza MPH €r0 HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napamMeTpaMH COCTOSIHHS Ta3a B U30IpoIieccax; dJIEKTPU3aIys Tel, B3aUMOICHCTBIE 3apsiI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKCHHE, UCTIONb3YSd (U3NYCCKUE BEIMUYUHBI: KOOPAWHATA, MYTh,
nepeMeIeHne, CKOpoCTh, yCKOPEHHE, Macca Tela, CHila, UMITYJIbC Tela, KHHETHYIEeCKast SHEePTus,
NOTCHIIMABHAS DHEPTHSL, MeXaHn4decKas pabora, MeXaHUUECKast MOIITHOCT; TIPH ONHMCaHWH TIpa-
BIJIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIONB3YEMBIX BEINYHH, HX 0003HAUCHUS U CAMHUIIBI,
HaXOOUThH (POPMYITBI, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMUMHY C APYTUMH BEIIMYHMHAMHE

10.5

OmnwuceIBaTh N3yYCHHBIC TEIJIOBBIC CBOMCTBA TEJl U TEIUIOBBIC SBICHUS, HCIONB3YS (PU3HIECKIEC
BEIMUYUHBL: JaBJIEHUE ra3a, TEMIEpaTypa, CpPEeAHsAsd KUHETHUYECKas DSHEprusi XaoTHMYECKOro
JOBUKEHUS MOJIEKYJ, CpEIHEKBAaApaTU4HAs CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHsISI SHEprusi, padora raza, KO3QQHUIHNEHT OIE3HOr0 ACHCTBUS TEIUIOBOTO IBUTATENS;
Ipd ONHCAaHWW MPABWIIFHO TPAKTOBAaTh (DU3HMYECKHH CMBICT HCIOIB3YEMbIX BEIHYHMH, HX
0003HAYEHNSI ¥ OMHUIIBI, HAXOAUTE (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BEITHUNHY
C IpyTMMU BEIUYMHAM

10.6

OnuceiBaTh M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBAa BEIIECTBA M JJIEKTPUUECKUE SBICHUS
(mporieccrl), UCTONB3YS (HPU3UUECKUE BENUUMHBI: DJIEKTPUUCCKUI 3apsl, dJIEKTPUIECKOe TI0Ie,
HanpsHKEHHOCTD MOJIS, TOTEHIMAJ, pa3HOCTh NOTEHLMAIOB; NPU OMHMCAHUU IPaBUIIBHO TPaK-
TOBaTh (DH3WYECKUI CMBICI UCIIONB3YyEMBIX BEIINYHH, UX 0003HAUEHUS W SIUHHUIIBI; YKA3hIBATh
(hOpPMYITBI, CBSI3BIBAIOIIIE TAHHYIO (PH3MUECKYIO BETHUNHY C IPYTUMH BETHUYHHAMH

10.7

AHAJM3HUPOBATH (PU3HUECKHE TIPOIIECCHI U SABJICHUS, UCIIOIB3Ys PU3NIECKUE 3aKOHBI ¥ TPUHITUTIHL:
3akoH BcemupHoro Tsarorenus, I, I u |1l 3axkorbl HeloTOHA, 3aKOH COXpaHEHHS MEXaHHYECKON
SHEPryH, 3aKOH COXPAHECHHsI UMITYJbCA, MPUHITUI CYNEPIIO3UIIAN CHJI, TIPUHIIUIT PABHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCUETa; MOJEKYJSIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHSI BEIECTBa,
ra3oBbI€ 3aKOHBI, CBS3h CPETHEH KWHETWYECKOW SHEPTHH TEIUIOBOTO JBYDIKEHUS MOJEKYN C
a0CONMIOTHOW ~ TeMIepaTypod, TIEpBBI  3aKOH  TEPMOIWHAMHKH, 3aKOH  COXPaHCHHS
3JIEKTPHUECKOTO 3apsifia, 3akoH KysioHa; pH 3TOM pa3indaTh CIOBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHIeCKOEe BhIPAXKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH ) TPUMEHUMOCTH

10.8

OOBACHAITH OCHOBHEIC MIPUHIUITBI JIEUCTBUS MalllvH, l'[pI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB; pa3s-
JIM4YaTh yCJIOBHUA UX 0€30I1aCHOr0 MCIIONIL30BAHMS B TOBCETHEBHOM KU3HU




Kopg
MPOBEPSIEMOT0
pe3yJabTaTa

10.9

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM
MPOrPaMMBbI CPeTHEro 001Iero 0dopa3oBaHusi

BEIMONHATE 3KCIIEPUMEHTHI 10 MCCICAOBAHUI0 (PU3NICCKUX SIBICHUN W MPOLECCOB C MCIIOIb-
30BaHHMEM MPSMBIX U KOCBEHHBIX M3MEPEHHU; MPHU 3TOM (POpMYIHPOBaTh mpobiieMy (3amady)
Y THIIOTE3Y Y4eOHOTO 3KCIEepUMeHTa, COOMpaTh YCTAaHOBKY U3 MpPEeSIOKEHHOro 000pYAOBaHuUs,
MIPOBOJUTH OMBIT U POPMYITUPOBATH BHIBOJIBI

10.10

OcymecTBIATh MpSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKHX BENUYMH; MPU 3TOM BBIOUPATH
ONTHMAJIBHBIA CIIOCO0 M3MEPEHHsI U HCIOIb30BAaTh U3BECTHBIC METOIBI OLEHKH MOrPEIHOCTEMH
U3MEpEeHUi

10.11

HccnenoBaTe 3aBUCHMOCTH MEXAY (HU3MUECKUMM BEIMYHHAMH C MCIONB30BAHMEM IPSMBIX
U3MEpPEHUH; TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTATHl IOTYYECHHOH
3aBHCHUMOCTH (PU3NYECKUX BEJIMUMH B BUE TaOIMII U rpaduKOB, AeIaTh BRIBOBI 110 pe3yIbTaTaM
UCCIIEI0BaHUS

10.12

Cobmronate npaBuiia 0e30MacHOr0 TpyHa MPU MPOBEICHHH HCCIIENOBAaHUN B PaMKax y4eOHOro
9KCIIEPHUMEHTA, Y4eOHO-HCCIeOBATENbCKOM | MPOSKTHOW NEATeIbHOCTH C HCIIOJIb30BaHHEM
WU3MEPUTENIBHBIX YCTPOWCTB U 1a00paTOPHOT0 000y IOBAHHUS

10.13

Pemate pacuérHble 3amaun ¢ SBHO 33JaHHOW (DM3MYECKOH MOJIETBIO, HUCIIONB3Ys (H3HMUECKHE
3aKOHBI M TIPUHIIUIIEL, HA OCHOBE aHAJIM3a YCIOBHA 3aJauyd BHIOMPATH (PU3HUECKYIO MOJEIb,
BBIJICTATh (PU3NYECKHE BENUYMHBI U (OPMYyIIBI, HEOOXOMMMBIE ISl €€ PEeIIeHHs, MPOBOIUTH
PacU€Thl U OLIEHUBATH PEATBHOCTD MOMYIEHHOTO 3HAYCHHU (DH3NIECKOH BETMIMHBI

10.14

Pemate kauecTBeHHBIE 3alaud: BBICTPaMBAaTh JIOTMYECKM HEIPOTHUBOPEUYMBYIO LIEHNOYKY
paccyXIeHHH ¢ OIopoii Ha N3yYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NIECKUE SIBICHUS

10.15

Hcrnosnp30BaTh Npu pelICHUH y4eOHBIX 3a]a4 COBPEMEHHbIC HH()OPMAIIMOHHbBIE TEXHOJIOTHH IS
MOUCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMH U MPEACTABICHHs yIeOHON 1 HAYYHO-TIOMYISPHON
uHpopMalMK, TOAYYSHHOH U3 pa3JIMYHbIX HMCTOYHHKOB, KPHTHYECKM aHAJIW3HPOBATH
MOJTy4aeMyro HH(POPMAIIHIO

10.16

[IpuBoaUTE MpUMEpPHI BKJIAJa POCCHHUCKUX H 3apYOSKHBIX YIEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHNE MTPOLIECCOB OKPYIKAIOIETO MUAPA, B Pa3BUTHE TEXHUKU U TEXHOIOTHIA

10.17

Hcnonp3oBaTe TeOpeTHUECKUE 3HAHUS MO (PU3UKE B MOBCCTHEBHOW >KU3HU IUIA O0ECTICUCHUS
0€30IacHOCTH TIpH OOpaIIeHNH C IPUOOPAMH M TEXHUIECKHUMHU yCTPOUCTBAMH, JJISI COXPAHCHHS
3II0POBBS U COOIIOIEHHSI HOPM SKOJIOTHYECKOTO TIOBEICHIS B OKPY’KaIoIIel cpene

10.18

Paborate B Tpymiie ¢ BBIIOJHEHHEM PpA3UYHBIX COLHATBHBIX POJICH, MJIAHUPOBATH PaboOTy
IPYIIbI, PAIMOHAIBHO pacHpenesisiTh O0S3aHHOCTH M IUIAHUPOBATH [EATEIBHOCTh B HECTaH-
JapTHBIX CHTYAIHsX, aIeKBATHO OLICHHUBATh BKJIAl KQKIOIO M3 YYACTHHKOB TPYIIIbI B PEIICHUE
paccMaTpUBaeMOM POOIEMBI

11 KJIACC
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111

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOIM
MPOrPaMMBbI CPeTHEro 00Iero 0opa3oBaHusl

JleMOHCTpHpOBaTh Ha IPUMEpax PoOJib U MECTO (PU3UKU B JOPMHUPOBAHUH COBPEMEHHOM HAyIHOM
KapTHHBI B Pa3BUTHM COBPEMEHHOW TEXHHUKHM M TEXHONOTHH, B MPaKTHUECKOH
JeATEIBHOCTH JIIOJIeH, IIEIOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI MUpa

MHpa,

11.2

YV4auTeIBaTh TpaHHUIbl TPUMEHCHUA NU3YUCHHBIX (bl/ISI/I‘IeCKI/IX MoJIeie: TOUYSUHBIH BHGK’I‘pI/I‘{eCKI/Iﬁ
3apsan, AACpHasaA MOJCJIb aTOMa, HYKJIIOHHas MOACJb aTOMHOI'O s/ipa Npu peHICHUN (1JI/I3I/I‘IGCKI/IX
3aJa4

11.3

PacniosHaBath (¢u3mueckue sBICHHUS (IIPOLECCHI) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMUKN M KBAHTOBOW (DM3UKH: 3JIEKTpUUECKasi MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XMMUYECKOE, MAarHMTHOE JICHCTBHS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHIYKIMS, JeHCTBHE MAarHUTHOTO TOJI Ha IPOBOJHHMK C TOKOM M JBIDKYIIHMHCS 3apsin,
3NIEKTPOMArHUTHBIE KOJICOAHHS U BOIHBI, IPSIMOIMHEHHOE pacIpOCTpaHEHHUE CBETA, OTPAKEHHE,
uHTepdepeHus,
tdboroanextpuueckuii 3pdext (horoaddekt), cBeToBOE NaBlcHIE, BOSHUKHOBEHNE JTHHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAS! M ICKYCCTBCHHAS palHOAKTHBHOCTh

IpETIOMIIEHUE, midpaknns W TONApU3AIUS  CBETa, HCIEpPCHsS CBETa,

11.4

OnuceIBaTh N3Yy4YCHHBIC CBONCTBa BCIIIECTBA (BHCKTpI/IquKI/Ie, MAr"auTHBIC, OIITUYCCKUC, DJICKT-
PHUYECKYI0 IPOBOAWMOCTD PA3NUYHBIX CPEl) M 3JICKTPOMArHUTHBIC SBICHHS (IIPOLECCHI), HC-
MOJIb3ys PU3NYECKUE BETTMUMHBIL: JIEKTPUICCKUHN 3apsi1, CHIla TOKA, SJICKTPHYECKOS HAMPsKEHHE,
JJICKTPHYECKOE COMPOTHBIICHUE, pa3HOCTh moreHnuanoB, JJC, pabora Toka, WHIYKIHSI
MarHUTHOTO TOJIs, cmia Awmrmepa, cwia JlopeHIa, HHIYKTUBHOCTh KATYIIKH, SHEPrus
ANEKTPHUYECKOr0 U MAarHUTHOTO TTOJIEH, TIEPHUO]] ¥ YacTOTa KojeOaHuil B KolebaTeIbHOM KOHTYPE,
3apsa M CHJIa TOKa B IIPOIECCe TapMOHHMYECKHUX JIJIEKTPOMArHUTHBIX KojieOaHuil, (oxycHoe
paccTOsSHUE W ONTHYECKasl CHja JIMH3BI; NPH OMUCAHUU TPABHIBHO TPAKTOBATh (DU3HUECKHMA
CMBICIT HCIIONB3yEeMBIX BEIMYUH, HX OOO3HAUEHHWS W EIWHUIIBI; YKA3bIBaTh (HOPMYIIHI,

CBSI3BIBAIOIINE TAHHYIO (PM3HYECKYIO BETHUNHY C APYTUMH BETHUHHAMH

11.5

OnuceIBaTh M3yYeHHBbIE KBAHTOBBIC SIBICHUS W IIPOLECCHI, HCHONB3Ys (HU3MUESCKHE BEIUYMHBL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI U 4aCTOTA CBETa, SHEPrUsi U UMITYJIbC (POTOHA,
MepHoJ| Mojypaciazia, YHEprus CBs3M aTOMHBIX siIep; MPH OMHCAHHW MPaBHIBHO TPAKTOBAThH
(U3MYECKHIi CMBICI UCIIOIb3YEMBbIX BENUYNH, UX 0003HAUYEHHS U SJIMHHIIBL; YKA3bIBATh (OPMYIIBL,
CBSI3BIBAOIINE JAHHYIO (DH3MYECKYIO BEIUYMHY C APYTHMHU BEJINYUHAMHE, BHIYHCIIATH 3HAUYCHUE
(hM3UYECKOI BETUIHHBI

11.6

AHanu3upoBaTh (PU3NYECKHE TMPOIECCHl W SBJICHMS, WCIONB3Ys (DU3HUECKHE 3aKOHBI U
npuHIUIE:  3ak0oH Owma,
MPOBOJIHUKOB, 3akoH JIkoyms —

3aKOHBI TIOCIEAOBATEIHFHOTO W IMApPAJUIENFHOTO COSAMHEHUS
JleHIla, 3aKOH SJIEKTPOMArHUTHOM WHIYKLIHH,

MPSIMOJIMHEHHOIO PAaCIpOCTPaHEHUs! CBETa, 3aKOHBI OTPAXKEHUs CBETa, 3aKOHBI IPEIOMIICHUS

3aKOH

CBeTa, ypaBHeHHWEe OWHImTeHHa 11 (oroddderTa, 3aKOH COXpAaHEHHS DJHEPIUH, 3aKOH
COXPaHEHUSI HMITYJIbCa, 3aKOH COXPAHEHUSI JICKTPUUECKOTO 3apsijia, 3aKOH COXPaHCHHU T MaCCOBO-
ro 4KcIiia, NOCTyNaThl bopa, 3aKOH pajioaKTUBHOIO Paclafia; Ipyd 3TOM pa3iinyarh CIOBECHYIO
(b OpMYIHPOBKY 3aKOHA, €0 MaTEMATH4ECKOE BBIPAXKCHUE M YCIOBHS (TPAHUIIbI, 00JIACTH) MIPHU-
MEHHUMOCTH

11.7

OnpenensaTb HaIpaBl€HUE BEKTOPAa MHIYKIMA MAarHUTHOT'O TOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHua

11.8

CTpOI/ITL M OIMHUCBhIBATH I/I306pa)KeHI/Ie, CO31aBac€MoO€ IMJIOCKHUM 3€PKaJIOM, TOHKOM JIMH30H1
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119

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOIM
MPOrPaMMBbI CPeTHEro 00Iero 0opa3oBaHusl

BEIMONHATE KCIIEPUMEHTHI 110 UCCICTOBAHUIO (DU3UUSCKHUX SBJICHHUIA U IMPOIIECCOB C UCIONIB30-
BaHHEM MPSIMBIX U KOCBEHHBIX M3MEpEHUil; mpu 3ToM (hopMynupoBaTh mpodiemy (3amady) u
TUTIOTE3y Y4eOHOTO JKCIEePUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpyHOBaHUS,
MIPOBOJUTH OMBIT U POPMYITUPOBATH BHIBOJIBI

11.10

OcCyIecTBIATh MpSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3UUCCKUX BEIUYUH; IPH 3TOM BHIOMpAThH
ONTHMAJIBHBIA CIIOCO0 M3MEPEHHs U HCIIOIb30BaTh M3BECTHBIE METObI OLIEHKU IOTPEIIHOCTEH
U3MEpEeHUi

1111

HccnenoBaTh 3aBUCHMOCTH (DPH3HUECKUX BEIMYMH C MCIIOIB30BAHHEM IIPSIMBIX H3MEPEHUIT; TIpH
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, ()MKCHpPOBAaTh pPE3YyNbTaThl IOIYYEHHOH 3aBHCHMOCTH
(¢u3MYeCKUX BENMYMH B BHAE TaOmuIy M TpaduKoB, [eNaTh BBIBOABI II0 pe3yJabTaTam
UCCIIEI0BaHUS

11.12

Cobnronath npaBuiia 6e30MacHOro TpyzAa MpU MPOBEACHUH UCCIEIOBAaHUN B paMKax y4eOHOro
9KCIIEpPHUMEHTa, Y4eOHO-HCCIIEA0BATEILCKOW M MPOSKTHON MAESATEIbHOCTH C HMCHOJIb30BAaHHEM
W3MEPUTENTBHBIX YCTPOMCTB U JIa0OpaTOpHOT0 000y IOBAHHMS

11.13

Pemate pacuéTHbIe 3a7a4M C SBHO 33JaHHOW (PM3MUYECKOW MOJIENBIO, HCHONB3Ys (PU3UUECKHE
3aKOHBI M TIPHUHIWIIEI, HA OCHOBE aHAJIN3a YCJIOBHA 3aJaydl BBHIOMPATH (PU3MUYECKYIO MOIEIb,
BBIJICTATh (PU3NYECKHE BENUUYMHBI U (HOPMYNBI, HEOOXOIUMBIE IS €€ pEeIleHHUs, POBOAUTH
Pacd€Thl U OLIEHUBATH PEAIbHOCTD MOMYyIEHHOr0 3HAUeHUsT (PU3UIECKOM BETNIUHEI

11.14

Pemats kauecTBEHHbIE 3a/Jauy: BEICTPAUBaTh JOIMUECKH HENPOTUBOPEUUBYIO LIENOUKY paccyx-
JCHUH C OTIOPOH Ha M3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBICHHS

11.15

Hcrnosp30Bath Mpu pelieHUH y4eOHBIX 3a/a4 COBpEeMEHHbIC HH(OPMALMOHHbIC TEXHOIOHU ISt
MOUCKa, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[MY 1 [IPEICTABICHHS Y4eOHOI 1 HAyYHO-ITOMYIISPHOI
uHpopMaIMK, TOJYYSHHOH U3 pa3iMYHbIX HCTOYHHKOB, KPUTHYECKH aHAIU3HPOBATH
MoJTy4aeMyro HH(POPMAIIHIO

11.16

OOBSCHITH TPUHIMIBI JEHCTBHUS MAIINH, HTPHOOPOB M TEXHUYECKHX YCTPOHCTB; Pa3IHyuaTh
YCIIOBUS HX 0€30IIaCHOTO UCIIOIH30BAHMS B IIOBCEAHEBHON KU3HU

11.17

[IpuBomUTH IPEMEpPHI BKJIAZAa POCCHUCKUX H 3apyOeKHBIX YIEHBIX-(DU3HUKOB B PAa3BUTHE HAYKH,
B O0BSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHIA

11.18

Hcnonp3oBaTe TeOpeTHUECKHE 3HAHUS IO (PU3WKE B ITOBCEAHEBHOHN JKU3HH UISI OOECTICUCHUS
0€30IacHOCTH MpU 00pAIIEHIH ¢ IPHOOpPaMU W TEXHUYECKUMHU YCTPOHCTBAMHU, IS COXPaHCHUS
3II0POBBS U COOIIOIEHHSI HOPM SKOJIOTHYECKOT 0 IIOBEICHHS B OKPY’KaIOIIeH cperie

11.19

PaGoraTe B Tpymnme C BEHIOTHEHHWEM Pa3IMYHBIX CONMANBHBIX POJNCH, IIAaHHPOBATH paboTy
TPYIOBL, PAalAOHANBEHO pACIPENeTITh OOSM3aHHOCTH W IUIAHHPOBATh JEATEIBHOCT B
HECTaHJAPTHBIX CUTYyallUfAX, aJIeKBaTHO OLEHUBATh BKJAJ KakKIOr0 M3 Y4YaCTHUKOB I'PYIIIbI B
peLIeHne paccMaTpUBaeMoi IPoOIeMBI

MNPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC




Kop
pa3nena

Kon nmposepsiemoro
3JIeMEHTa

IIpoBepsieMble D1eMEHTHI COAEPKAHMUS

OU3UKA 1 METO/Ibl HAYYHOI'O [TO3HAHU A

11

@dusuka — Hayka o mpupoje. HaydHble MeTOIbI IO3HAHMS OKPYXKAIOLIETO
mupa. Ponb skcnepuMeHTa M TEOpHHM B IIPOLIECCE IMO3HAHUS TNPUPOJBL.
OKcrepuMeHT B (pU3HKe

1.2

MogenupoBanue (PU3NYECKUX SIBICHUN U IpoleccoB. HaydHble IMIOTE3HI.
@dusnueckue 3aKOHBI U Teopuu. ['paHUIBI NPUMEHUMOCTH (DU3HMUECKUX
3akoHOB. [IpuHIun coorBercTBUs. Porme u MecTo (usnku B (OpMUPOBAHUU
COBPEMEHHOM Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN JEATEIbHOCTH JIFOIEH

MEXAHUKA

2.1

KNNHEMATHUKA

211

MexaHudeckoe JBHKCHHC. OTHOCUTEILHOCTh MEXaHUUYECKOTO JBHKCHHUA.

Cucrema orcuéra. TpaekTopust

212

ITepememenue, cKopocTh (CpelmHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTH)
Y YCKOpEHHE MaTepHallbHOW TOYKH, WX MPOSKIMH HAa OCH CHUCTEMBI KOOp-
nuHaT. CloXKeHHe MepeMeIleHnd U CI0KEHHE CKOPOCTei

2.13

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpsIMOJIMHEHHOE IBUXeHHE. | paduku
3aBHCHUMOCTH KOOPIHMHAT, CKOPOCTH, YCKOPEHHS, IIYyTH U IepeMEIlCHHS
MaTepUaNTbHONH TOUYKU OT BPEMEHH

214

CBoOoHOE majieHre. Y CKOpeHHe CBOOOIHOTO MaICHUS

2.15

KpuBonuneitHoe nBuxenue. PaBHOMeEpHOE ABMKEHUE MATEPUATBHON TOYKH
M0 OKPY>KHOCTH. YTIIOBasi CKOPOCTh, IMHEHWHAsI CKOPOCTh. [lepnos u yacTora.
LenTpocTpeMuTeIbHOE YCKOPEHHE

2.16

TexHuueckne yCTpPOWCTBA: CIIHUAOMETD, [IB)KEHHWE CHAPSIOB, IICTTHBIE
¥ pEeMEHHBIE TIepeadn

2.1.7

[IpakTrueckue paboThl. MI3MepeHre MrHOBEHHOW ckopocTH. MccnenoBanwme
COOTHOILEHUS MEXIY MyTAMHU, IPOHAEHHBIMU TEJIOM 3a IIOCIENOBaTEIbHbIE
paBHbIE TPOMEXYTKM BpPEMEHHM IIPpU PpPaBHOYCKOPEHHOM [IBUKEHHU C
HayaJIbHOM CKOPOCTBIO, paBHOU HYIIO. M3yueHue IBMKEeHUS [IIapuKa B BSI3KOU
XKUIKOCTH. M3ydeHne nBIDKeHHS Teaa, OPOIICHHOTO TOPU30HTAIIEHO

2.2

JTUHAMUKA

221

Ilpuamun  otHocutTensHOCcTM  [ammnes. IlepBeiii  3axkoH  HeroToHa.
HuepunanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI Cynepno3uLy CUII

2.2.3

Bropoii 3akon HeroTOHA 1711 MaTepruaibHON TOYKU B MHEPIUAIBHON CUCTEME
orcuéra (MCO). Tpernii 3akoH HrioTOHA J1s1 MaTepHATBHBIX TOUEK




Kop

Kon nmposepsiemoro

IIpoBepsieMble D1eMEHTHI COAEPKAHMUS

pasaesa JJIeMeHTa
224 3akoH BcemupHOro TsaroreHus. Cwia Tsbkectd. llepBas KocMuueckas
- ckopocTh. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tperne. Cuiia TpeHHsI CKOIbKEHHS U CHJIa TPEHUS TTOKOSI.
2.2.6 Kospdument tpenns. Cuiia CONPOTHBICHUS IpU JABWKEHHH Tena B
JKHJIKOCTH WJIW Ta3e
2.2.7 ITocTynarenbHoOe M BpalaTenbHOE IBHKEHHE a0COMIOTHO TBEPAOTO TENa
228 MoOMEHT CHJIBI OTHOCHTENbHO OCH BpalieHus. [linedo cunbl. YciaoBus
o paBHOBecHs TBEpAOro Tena B UCO
29 9 TexHuueckue YCTpOﬁCTBaZ IMOAIIMITHHUKH, JBHKXCHHUC NCKYCCTBEHHBIX
o CITyTHUKOB
[Ipaktudeckne pabotel. U3ydenue mABWKeHHs Opycka 10 HAKJIOHHOM
IUIOCKOCTH TI0]1 IefiCTBHEM HECKOJIbKUX cril. McciienoBaHe 3aBHCUMOCTH CHIT
2.2.10 YIPYTOCTH, BO3HHUKAIOIMX B JeHOPMHUPYEeMOH NpPYXHHE U PE3HHOBOM
o0pa3s1ie, OT BeNmu4nHbI uX Aedopmannu. MccienoBanne yciaoBHi paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS
3AKOHbI COXPAHEHU A B MEXAHUKE
931 NmMnynsc mMaTepuanbHON TOYKH, CUCTEMBbl MaTEpUAIbHBIX TO4eK. MMmysbe
h CHIIBI M M3MEHEHHE MMITY/IbCa Tella
2.3.2 3akoH coxpaHenust ummyibca B UCO. PeakTHBHOE NBUXKEHUE
2.3.3 Pa6ora cuisl
234 MOIIHOCTE CHIIBI
235 Kunernueckas SHEPrus MAaTEepUAIIBHON TOYKH. Teopema
23 0 KHHETUIECKOH SHEPrun
236 [Norenunansnas saeprust. IloTeHManbHAS SHEPTUS YIPYTO Ae(OPMUPOBAH-
o HOU npyXuHBL. [loTeHIManbpHas SHEPrus Tena BOIM3HU OBEPXHOCTH 3eMITH
[loreHnmaneHple W HEMOTEHIHWANbHBIE  CHIBL.  CBs3p  pabOTHI
2.3.7 HENOTEHIIHAJBHBIX CHJI C U3MEHEHHEM MEXaHUIECKOH SHEPTUH CHCTEMEI TElL.
3aKOH COXpaHEHUS MEXaHIMUECKOH YHEPTHH
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHUYEeCKHEe YCTPOMCTBA: NBHKEHUE PAKET, BOTOMET, KOIEp, MPYKUHHBIN

MMHUCTOJICT




Kop

Kon nmposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COEPKAHNS

pa3jiena JJIeMeHTa
[paktudeckue paboTHl. M3yueHne CBSA3M CKOPOCTEH TeNl MpU HEYIPYroM
2.3.10 ynape. MccnenoBanue cBs3u pabOTBI CHIIBI C U3MCHEHHUEM MEXaHHYCCKOM
SHEPruM Tela
3 MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKO Teopuu. BpoyHOBCKoe
3.11 nemwkerne. [Iuddysus. Xapakrep IBMOKEHHS M B3aMMOACHCTBHS YaCTHIL
BellleCcTBa
312 Mogenu cTpoeHHsI Ta30B, KHUIKOCTEH U TBEPIBIX TeNl U OObICHEHHE CBOMCTB
- BEIECTBA HA OCHOBE 3THX MOJIENEN
3.1.3 Macca monekyn. Konmuecto BemectBa. [locrosiHaas ABoraapo
314 TemioBoe paBHOBecue. Temmnepatypa u e€ uzmepenue. [llkana temmneparyp
o Lenbcus
315 Mopgens wuaeanpHOro ra3a. OCHOBHOE ypaBHEHHE MOJIECKYJISIPHO-KHHETH-
31 - 4EeCKOM TEOPUHU UIeabHOrO ra3a
316 AOcomoTHas TemIrepaTypa Kak Mepa CpelHed KUHETHYECKOW JSHEPruu
o TETJIOBOrO ABMKeHUs yacTull ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — MenjeneeBa. 3akoH JlainpTona
318 l'azoBrie 3akonbl. M3ompomeccsl B HWAEANBHOM Ta3e C  IMOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: H30TepPMa, H30X0pa, h300apa
3.1.9 TexHUYECKHE YCTPOMCTBA: TEPMOMETP, OapOMeETp
[IpakTrueckue paboThl. M3MepeHne Macchl BO3AyXa B KIACCHOM KOMHATe.
3.1.10 HccenoBanre 3aBUCMMOCTH MEXY TTapaMETpaMK COCTOSTHUS pa3peKEHHOT 0
rasza
OCHOBbI TEPMOANMHAMUWKHU
321 TepMmonnHamMudeckast cucTeMa. BHYTpeHHssT SHEprus TepMOIMHAMHYCCKOM
o CHCTEMBI M CIIOCOOBI €& H3MEHEHHS
3.2 329 KomuaectBo Temnorel u pabora. BHyTpeHHSS »HEprust OJHOATOMHOTO
UIeaTbHOTO ra3a
Bunpl  Temomepenaud:  TEIDIOMPOBONHOCTh, KOHBEKIHUS, H3IyUCHHE.
b 9
3.2.3 TemmoéMkocTh Tena. Y IenbHast TEINIOEMKOCTD BellecTBa. PacuéT konmyecTBa
TETUIOTHI TIPH TEIUIONepeIaue




Kon Kon nmposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COEPKAHNS

pasjgena 3J1eMeHTa
324 IlepBelif  3akOH  TepMoAMHamMuKH. lIpuMeHeHuMe  TEpBOro  3aKoHa
o TEepMOAMHAMHKH K H30mpoLeccaM. I"padudeckast HHTepIpeTalus paboThl raza
Tennosble  MammHbel.  IlpuHIMOBL  AEHCTBHA — TENMJIOBBIX — MAIIMH.
3.25 IIpeobGpazoBanus SHEPrUM B TEIUIOBBIX MamuHax. KoadduiueHt nomae3Horo
neiictus (nanee — KI1J]) teruoBoit mammnsbl. Lukin Kapro u ero KI1/]
326 Bropoii 3akoH TepmomuHamuku. HeoOpaTMMOCTh MPOIIECCOB B MPHPO/IE.
o Tennossle qBUraTeIH. KOJIOTHIECKHE TPOOIEMBI TEIIIIO3HEPT €THKH
327 TexHUYEeCKHE YCTPONCTBA: IBUTATENb BHYTPEHHETO CrOpaHUs, OBITOBOM
o XOJIOMIBHUK, KOHUIIHOHED
3.2.8 [Ipaktudeckue paboThl. VizMepeHue yaenbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOSAHUA BEIIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHAeHcanus. VcnapeHwe w KUTeHHWE. YIenbHas Te-

3.31
II0Ta MapooOpa30BaHusl. 3aBUCHMOCTD TEMITEPATYPbI KUIICHHSI OT TaBJICHHSI
3.3.2 AOCONIOTHAS U OTHOCUTENbHAS BJIAXKHOCTh BO31yXa. HachIeHHbIN TTap
333 Teépnoe Teno. Kpucrammueckue u amopdHble Tena. AHU30TPOIHUS CBOMCTB
o KprcTaiuioB. JKuakue kpuctayuibl. CoBpeMEHHbBIE MaTEpPUaIIbI
3.3
3.34 [TnaBienue u kpucTau3anus. Y aeapHas Teriora riasieHus. Cyonumanus
3.35 YpaBHEHHE TEIJIOBOro OallaHca
TexHuueckne yCTPOKMCTBA: TUTPOMETP H  TICHXPOMETP, KaJIOPUMETP,
3.3.6 TEXHOJIOTHH  TOJIy4EeHHS COBPEMEHHBIX MAaTepHaloB, B TOM YHCIC
HAaHOMAaTEPHAJIOB, © HAHOTEXHOJIOTUHU
3.3.7 [TpakTrueckue paboThl. I3MepeHne BIa)KHOCTH BO3yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
41.1 DNeKTpu3aIus Tell. DIEeKTpUIeCKHi 3aps. J(Ba BUIa SJSKTPHUECKUX 3apsI0B
41.2 [IpoBOMHWKH, TUIIEKTPHKH H TTOTYITPOBOTHUKN
a1 4.1.3 3aKOH COXpaHCHHMSI AIIEKTPHUECKOTO 3apsiia
414 Bsaumogeiicteue 3apsaaos. 3akoH Kymona
415 Onekrpudeckoe mone. Hampsok€HHOCTH 3eKkTpudeckoro moist. [lpuHium
o cyneprosuiun. JIMHAN HaPsHKEHHOCTH SIICKTPHYECKOTO OIS
4.1.6 Pa6ota cun anekrpocraTryeckoro moist. [lorennuan. PazHocTh moTeHIIMAIOB




Kop

Kon nmposepsiemoro

IIpoBepsieMble D1eMEHTHI COAEPKAHMUS

pa3nena JJIeMeHTa
417 [IpoBOAHUKN ¥ AMAIEKTPHKH B IOCTOSHHOM O3JEKTpUdYeckoM mnone. [lu-
o 3JIEKTPUYECKas TIPOHULIAEMOCTh
418 OnexTpoéMkocTh. KoHaeHcaTop. DNeKTpOEMKOCTh MIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsyKeHHOTr0 KOHIEHCaTopa
TexHUYEeCKUE YCTPOUCTBA: AIEKTPOCKOI, JICKTPOMETP, IICKTPOCTATHICCKAS
419 3aIlUTa, 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED
4.1.10 [TpakTrueckue paboTel. 3MepeHne 1eKTpOEMKOCTH KOHJIeHCaTopa
MOCTOSHHBIU SJIEKTPUUECKUU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcnoBust CyIIECTBOBaHMS MOCTOSIHHOTO JJICKTPHUYECKOr0 TOKa. VICTOUHHKH
o toka. Cua Toka. [ToCTOSHHBIN TOK
422 Hanpsxkenue. 3akon OMa [yis yyacTka Lenu
4.2.3 DNIEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE COIPOTUBIICHHE BEIIECTBA
4.2.4 [TocnenoBaTenbHOE, MapauIeTbHOE, CMEIAHHOE COSAMHEHHUE TIPOBOHUKOB
4.2.5 Pabora snekTpudeckoro Toka. 3akon [[xoyis — Jlenna
4.2.6 MOITHOCTH IEKTPUIESCKOTIO TOKA
anekrpoaBmwxkymas cwia (matee — 3/IC) W BHyTpEeHHEEe CONMPOTHBICHUE
427 HCTOYHHKA TOKa. 3akoH OMa JIJIs TIOTHOM (3aMKHYTO#H ) 3JIEKTPHYECKON IIeTIH.
Kopotkoe 3ambikanue
4.2 428 OJeKTpoHHAs MPOBOTUMOCTh TBEPABIX METAIIOB. 3aBHUCHMOCTH COIPO-
o TUBJICHHUS METAJIOB OT TeMITepaTypbl. CBEpXIIPOBOJIMOCTD
429 DNEeKTpUIeCcKuid TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [omympoBomHUKH. CoOcTBeHHAasT W TIPUMECHas  IPOBOIMMOCTH
o onynpoBonHuKoB. CBoicTBa P-N mepexoxna. IlomympoBoHUKOBEIE TIPHOOPEI
4211 ONEKTPUYECKH TOK B AJIEKTPONHUTAX. DIEKTPOIUTHYECKAs] JAUCCOIHAITHS.
o DIIEKTPOIH3
4212 OnexTpuueckuid TOK B ra3ax. CaMOCTOSATENBHBIA M HECAMOCTOSATENbHBII
o pa3psa. Paznuynbie TUIIBI caMOCTOSATENRHOrO pa3psaaa. Monnus. [1nazma
TexHUYecKHe YCTPOHCTBA: aMIIEPMETP, BOIBTMETpP, PEOCTAaT, HCTOYHHKH
4213 TOKa, JEKTPOHATPEBATENBHBIC TPHOOPEI, IIEKTPOOCBETHUTEIBHEIC TIPHOOPHL,
o TEPMOMETpP  CONpPOTUBJICHUS, BaKyyMHBIH  JWOJ, TEPMUCTOPB U
(hoTope3uCTOPHI, NOTYIPOBOTHUKOBEIN AHOI, FATbBAHUKA
4.2.14 [IpaxTrueckue padotbl. M3yueHne cMEaHHOTO COeIMHEHHS PE3UCTOPOB.




Kon Koxa nposepsiemoro

IIpoBepsieMble D1eMEHTHI COAEPKAHMUS

pa3nena JJIeMEeHTA
Usmepenne DJIC WCTOYHHMKA TOKAa W €r0 BHYTPEHHETO COMPOTHBICHHS.
HaGumronenue aiexrponunsa
11 KJIACC
Kopn .
NpoBepPsIeMOro IIpoBepsieMbIe I1eMeHTBI COIEPKAHNUS
pa3jiena
3JIEMEHTA
4 DJIEKTPOJMHAMUKA
MATHHUTHOE ITOJIE. DJIEKTPOMATHUTHAA UHIYKIWS

43.1 ITocTrossnHBIC MaruuThl. B3auMoneiicTBHE IMTOCTOSHHBIX MarHMTOB
MarunutHoe none. Bekrop MaruuTHON MHAYKUMH. [IpUHIMTT Cynepro3UIINy.

4.3.2 Jluauu MarauTHOM MHAYKUMK. KapTuHa JIMHUN MarHWTHOM MHAYKUHU MO
ITOCTOSIHHEIX MAarHUTOB
MarnuTHOe 1oJie MPOBOJHUKA C TOKOM. KapTuHa NMHHI MOis ATWHHOTO

4.3.3 MpSIMOro TMPOBOJHUKA M 3aMKHYTOTO KOJBIICBOI'O IMPOBOJHHUKA, KATYIIKH
¢ TokoM. OneiT Dpcrena. BzaumoneiicTBue mpoOBOAHUKOB C TOKOM

434 Cuna Amrepa, e€ MOIyJIb U HaIlPaBIICHHE

435 Cuna Jlopennia, e€ MoIynb U HaTNlpaBiieHue. J[BikeHre 3apsyKeHHOW YaCTHIIBI
B OJTHOPOJHOM MAarHUTHOM MoJie. Pabora cuier JlopeHna

4.3 4.3.6 SIBeHUE 3NIEKTPOMArHUTHON WHIYKITUU

437 [ToTok BekTOpa MATHUTHON WHIYKIIUU

4.3.8 O/1C unaykiun. 3aKoH 3JEKTPOMarHUTHOW HHAYKIuu Dapaies

439 BuxpeBoe snekrpudeckoe mone. OJIC WHAIYKOMM B IIPOBOIHUKE,
JBUKYIIIEMCS IOCTYIAaTeIbHO B OJHOPOAHOM MAarHUTHOM I10JIe

4.3.10 [paBuio Jlenma

4.3.11 NuanyktuBHOCTH. SIBNnenne camonuaykunu. JJ]C caMonHIyKITun

43.12 DHeprusi MAarHUTHOTO TIOJISl KATYIIIKH ¢ TOKOM

4.3.13 DJIEeKTPOMarHUTHOE TT0JIE

43.14 TexHUYeCKHe  YCTPOWCTBA: OCTOSHHBIE  MAarHUTBI,  DJIGKTPOMATHHUTHI,

h 3JIEKTPOJBUTATEb, YCKOPHTEH 3JIEMEHTAPHBIX YaCTHUII, UHIYKIIMOHHAS TIeYb




Kopg

Kopg

aznena MPOBEPSIEMOro IIpoBepsieMble 1eMEeHTHI COIEPKAHNS
P JJIeMeHTa
[paktudeckre paboThl. M3yueHre MarHUTHOTO MOJS KATYIIKA C TOKOM.
4.3.15 HccnenmoBanue MAEHCTBUS MOCTOSHHOTO MAarHHTa HAa pPaMKy C TOKOM.
HccnenoBanue SBICHUS 3IEKTPOMATHUTHOW UHITYKITUU
5 KOJIEBAHIM A 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEFAHU A
511 Konebarensras cucrema. CpoOoguble KkonebaHus. ['apMoHMdeckue
o xosne6anus. [lepuon, yacToTa, aMmautya u ¢asza KonebaHuit
51.2 IIpyxuHHBII MasgTHUK. MaTeMaTH4eCKuil MasiTHUK
513 VYpaBHeHue TaPMOHHYECKHUX KOJIeOaHMH. KunemaTtuueckoe
o U JUHAMHYECKOEC OITMCaHHEC KOJ'Ie6aTeJ'II)HOFO JABHUXKCHUA
[IpeBpaiieHne YHEPTUU MPH TAPMOHUIECKUX KosieOaHusaX. CBS3b aMILTUTY/IbI
514 KoJIeOaHHMI MCXOIHOM BETMYMHBI C aMITUTY/IaMHU KoJieOaHHUl e€ CKOPOCTH |
YCKOPEHUSI
KonebatenbHbiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNCOAHHS B
515 UJeaTbHOM KOJICOATEIIPHOM KOHTYpPE. AHAIIOTHS MEXIy MEXaHUYCCKUMHU U
3JICKTPOMAarHUTHBIMU Konebanusmu. Gopmyna TomcoHa
5.1.6 3aKoH COXpaHEeHHsI SHEPTUHU B HICATBHOM KOJIeOAaTEeIbHOM KOHTYpE
5.1
517 Breinyxaennbsie MexaHuueckre koiebanus. Pesonanc. PesoHaHcHas kpuBasi.
o BriHyxaeHHBIE 2JIC€KTPOMAaTHUTHEIE KOJICOaHIS.
51.8 [Tepemennsiii Tok. CHHYCOUTATBHBIA IIEPEMEHHBIN TOK.
519 MOomHOCTh TEPEMEHHOT0 TOKa. AMIUIUTYHOE W JEUCTBYIOIEE 3HAYCHUE
o CHTBI TOKA M HAIIPSDKCHUS
Tpanchopmarop. [Ipon3BoacTBoO, mepenavya U MOTpeOICHUE IEKTPHICCKON
5.1.10 SHEpruH. OKOJIOTHYCCKHE PHCKH TIPH TIPOU3BOJACTBE  SJICKTPHUUCCKOM
sHeprun. KynbTypa nCnonb30BaHus DIIEKTPOIHEPTHH B IIOBCETHEBHON KI3HA
5111 Texnndeckue ycTpoiicTBa: ceficMorpad, SIEKTPUYIECKHI 3BOHOK, JIMHUU
o 37IeKTporepeaad
[paktudeckne paboTel. MccmenoBanne 3aBUCHMOCTH —IEPUOAA  MajbIX
5112 KoneOaHuil Tpy3a Ha HUTH OT JUTMHBI HUTH U Macchl rpy3a. MccnenoBanue
MEpEeMEHHOr0 TOKa B IIEMM W3 IOCIEIOBATEIbHO  COCOHMHEHHBIX
KOHJICHCATOPA, KATYIIKH U Pe3UCTOpa
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE BOJIHbI
5.2
591 MexaHudeckue BOJHEI, YCIoBHs pacmpoctpaHenus. [lepuon. CkopocThb
pacIpocTpaHeHHs U [UTHHA BOJHEI. [lomepeyHbie v MpOI0IbHBIC BOITHBI




Kopg

Ko
a3n§na NpoBepseMOro IIpoBepsieMmble 3JieMEHTHI COIEP:KAHUS
P 3JieMeHTa
522 Wntepdepeniys u tudpakiiys MEXaHUIECKUX BOTH
523 3Byk. CKOpOCTh 3BYyKa. I poMKOCTB 3ByKa. BricoTa ToHa. TeMOp 3ByKa
DNEeKTPOMarHUTHBIE BOJHBI. Y CIIOBHUS U3TYYEHHUS 3JEKTPOMAarHUTHBIX BOJIH.
524 B3aumnast opueHTtanusi BektopoB E, B u v B snekTpoMarHUTHOW BOJHE B
BaKyyMme
CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MpeIOMIICHHE,
525 nonspuszanus, augpakiys, naTepdeperius. CKopocTh 3IEKTPOMarHUTHBIX
BOJIH
526 [Ikana 3MeKTpOMAarHUTHBIX BOJH. [IprUMeHeHrE 3MeKTPOMarHUTHHIX BOJIH B
o TEXHHUKE U OBITY
597 IIpuHIUIIEL pagroCBsI3U U TeNeBuIeHus. Paanonokanus. J1eKTpoMarHuTHOE
o 3arpsisHEHHE OKPYIKAIONIEH CPesIbl
TexHuueckne yCTpONCTBa: My3bIKaJIbHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
5.2.8 JIMaTHOCTHKA B TEXHUKE W MEAUIIMHE, pajap, paJuonpuéMHUK, TEICBU30D,
anTenHa, tenedon, CBU-neun
OIITHUKA
531 [IpsimonHEHHOE pacpOCTpaHEeHHE CBETa B OJJHOPOAHOM cpene. JIyd cBera
532 OtpaxeHre cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300paxeHui B
o TIIIOCKOM 3epKajie
533 IIpenomnenue cBeTa. 3aKOHBI TIPETOMIICHUS cBeTa. AOCONIOTHEIN
MIOKAa3aTeJh IPEITOMIICHHS
534 [lonmroe BHYTpeHHEe oTpaxkeHHe. [IpenenbHbI yrol MOTHOTO BHYTPEHHETO
o OTpaKeHHUs
5.3
5.35 Jucniepcus ceeta. CnoxHBIN cocTaB 6enoro ceera. l[Ber
CoOuparole W paccerBaroniue JTUH3bI. ToHkas JmH3a. DOKycHOe pac-
536 CTOSIHHE W OITHYECKas Cuja TOHKOW NWH3BL [locTpoenme wm300paxeHumit
o B COOMpAIOMIMX ¥ pacceWBarommx JuH3aX. DopMyna TOHKOH JHH3HL
VBenuueHue, gjaBaeMoe JIMH301
5.3.7 [Ipenenbl MPUMEHUMOCTH TEOMETPUYCCKON ONTUKN
WnTepdepenmust csera. KorepeHTHBIE UCTOYHHUKH. Y CIIOBUS HAOIIONCHHS
5.3.8 MaKCHMyMOB W MHHHMYMOB B HWHTEP(EPEHIIMOHHONW KapTHHE OT IBYX

CI/IH(l)aSHI)IX KOIr€pCHTHLIX HCTOYHUKOB




Kopg

Ko
a3n§na NpPOBEPsSIeMOro IIpoBepsieMbIe 371€eMEeHTHI COAePKAHUS
P 3J1eMeHTa
Hudpaxmusa ceera. udpakimonHas pemérka. YClIoBUE HaOIIOACHUS
5.3.9 [JIaBHBIX MaKCHMyMOB IIpU TaJeHHH MOHOXPOMAaTHYEeCKOro CBeTa Ha
I (QPaKIHOHHYIO PEIIETKY
5.3.10 [onspuzauns ceera
TexHudeckue ycTpoiicTBa: OUKM, Jyma, QoToammapaTr, MPOCKIIMOHHBIN
5.3.11 amnmapaT, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs OINTHKa, AU(PaKIMOHHAS
peméTka, noasIpous
[pakTnyeckne pabotsl. M3mepenne MIOKa3aTeNs MIPEJIOMIICHUSI.
5.3.12 HccnenoBanue cBONCTB m300paxkeHuit B nuH3ax. HaOmonenue aucnepcuu
cBeTa
SJIEMEHTbBI CIIELITUAJILHOM TEOPUU OTHOCUTEJIBHOCTU
I'panunpl npumMeHUMOCTH Kilaccudeckodl MexaHukd. IlocTymatel Teopuu
6.1 OTHOCUTEJIbHOCTU: WHBApUAHTHOCTb MOXYJA CKOPOCTUM CBE€Ta B BaKyyMe,
IIPUHLUI OTHOCUTENBHOCTH DHWHIITEHHA
6 6.2 OTHOCHUTETHPHOCTS OTHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHHU U COKpaIlCHHE
' TUTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl C SHEPTHEH H UMITYJIbCOM CBOOOTHOM YaCTUIIBI. DHEPTHUs TIOKOSI
' CBOOOIHOM YaCTHUIII
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOI OITTUKH
711 ®oronsl. ®opmyna [1nanka cBs3u SHEPTUU POTOHA C €T0 YACTOTOH. DHEPTHS
o ¥ IMITyJIbC (hOTOHA
712 OtkpeiTHE U UccaenoBanue Goroaddekra. OmbiThl A.I'. CToneToBa. 3aKOHBI
o (dhoroaderra
7.1 713 VYpaBaeHne OitHmTerHa i doroddderra. «KpacHas rpanumna» (oro-
o s¢ddekra
7.1.4 HaBnenne ceera. Onbitel I1.H. JleGeneBa
7.1.5 XUMHYECKOE NEHCTBUE CBETA
716 TexHaudeckue ycrporicTBa: (OTOIEMEHT, (POTOAATUMK, COTHEUHAsT OaTapes,
o CBETO/IHO]
7.2 CTPOEHUE ATOMA




Kopg

Ko
a3n§na MPOBEPSIEMOT0 IIpoBepsieMble 1eMEeHTHI COIEPKAHNS
P JJIeMeHTa
791 Moguenb atoma Tomcona. OnbITel Pesepdopna mo uccie10BaHuo CTPOCHUS
atoma. [Tnanerapnas mozens atroma
Iocrynater bopa. U3nyuenue u normiomieHre GOTOHOB MPH MEPEX0JIe aTOMA
7.2.2 C OJIHOTO YPOBHS SHEpruu Ha npyroil. Buael crektpoB. CrekTp ypoBHei
9HEPruu aToMa BOAOpOaa
793 Bonzossle cBolicTBa yactull. Bonusl ne bpoitia. KopnyckynsapHo-BoIHOBON
o myamusm. Judpakius S1eKTPOHOB Ha KPUCTAJIaxX
794 CroHTaHHOE M BBIHY)KICHHOE U3JTy4eHHEe. Y CTPONCTBO W MPUHIUN PabOThI
o nazepa
795 TexHUYEeCKHE YCTPOMCTBA: CIIEKTPAIbHBIA aHamM3 (CIEKTPOCKOM), jasep,
o KBAHTOBBIH KOMIIBIOTED
7.2.6 [Ipaktuaeckue padotsl. Habmronenne TMHEHYAaTOro CeKTpa
ATOMHOE J1PO
7.3.1 MeTo/p1 HAOMFOICHUS M PETUCTPAIIMH JIEMEHTAPHBIX YaCTHI]
OTkpbITHE pagnoakTuBHOCTA. ONBITHI Pesepdopaa mo onpeeieHuIo cocTaBa
7.3.2 paauoakTHBHOTO M3nydeHus. CBolcTBa anb(da-, Oera-, raMMma-u3ITydeHusl.
Brimstane pagmoakTHBHOCTH Ha SKUBBIC OPraHU3MBI
733 OTkpbITHE TIPOTOHA W HelTpoHa. HykmonHas monens sapa I'elizenOepra —
e UBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsr
734 Anbda-pacmaz. OIEKTPOHHBIM W TO3MTPOHHBIA Oera-pacman. ['amma-
U3JTydeHHE. 3aKOH paJliOaKTHBHOTO paciiaga
7.3 7.3.5 DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHble cuibl. JledekT Macch sapa
7.3.6 SnepHble peakiuu. [lefieHHe U CHHTES SIep
737 Snepubiii peaktop. TepmosiaepHblidi cuHTe3. [IpoOieMbl W MEPCHEKTHBBI
SIIEPHOM SHEPreTHKH. DKOJIOTHIECKUE ACTIEKTHI SIIEPHON YHEPTreTUKA
738 Onemenrtapabie vacTHibl. OTKppITHE mo3uTpoHA. (DyHHaMEHTANbHBIE
h B3aHUMOIEHCTBHS
73.9 TexHuyeckrue ycTporcTBa: JO3UMETP, Kamepa BuibcoHa, SAEpHBIN peakTop,
aToMHas 6omba
7310 [paktudeckne paboTel. MccmenoBanne TPeKOB 4YaCTHIl (IO TOTOBBIM
o (dororpadusim)
8 SJIEMEHTHI ACTPOOU3NKU




Kopg
MPOBEPSIEMOT0 IIpoBepsieMble D1eMEHTHI COAEPKAHMUS
3JIeMEeHTA

Kopg
pa3nena

8.1 Bun 3Bé3gHoro Heba. CosBe3aus, Apkue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JBUKCHUE

8.2 ConneyHnas cucrema. [lmaneTsl 3eMHOM rpynmnel. [I7aHETBI-TMTaHTBI U UX

' CILyTHUKH, KapJIUKOBbIE IUTaHeThl. Maible Tena COTHEYHOM CHCTEeMBbI

8.3 Comnnre, potocdepa n atmochepa. ConmHeuHass akTHBHOCTb

8.4 Hctounnk suepruu ConHIa u 38E31
3BE3BI, MX OCHOBHBIC XapaKTEPUCTHKH: Macca, CBETHMMOCTb, Ppaauyc,

85 TEeMIIepaTypa, UX B3aMMOCBs3b. J[narpaMMa «CHEeKTpaJIbHbIM KI1acC — CBETH-
MOCTbY». 3BE3AbI TJIABHOH MOCIIEAOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3/ TTIABHOM 1TOCIEA0BATEIEHOCTH

8.6 Baytpennee crpoenne 3BEé3a. COBpeMEHHBIE MPEACTABICHUS O MPOHCXOXK-

' neuud u 3somorry CotHIa U 3BE3/1. DTalbl )KU3HU 3BE3T

Mieunsiit Ilyte — Hama I'anakruka. CnupanbHas cTpykTypa ['anakTuku,

8.7 pacnpenenenue 3BE3x, ra3a u nbeuid. Ilonoxenue u nBuxenue ConHua
B ['anakruke. [Tnockas u chepruueckas momcucTeMsl [ anakTuku

8.8 Tuner ramaktuk. Pammoranmaktuku u kBazapel. UEpHBIE IBIPHI B sIpax
rajlakTuK
Bcenennas. Paciiupenue Beenennoii. 3akon Xa060ma. Paz0oeranue rajakTuk.

8.9 Bospact u pannyc Beenennoit, Teopust bonbmioro B3psiBa. Moaens «ropsaeit
Bcenennoit». PennkroBoe nznyuenue

8.10 Macmirabnas  cTpykrypa Bcenennoil. Meraranaktuka. HepeméHnubie
po0IeMBbl aCTPOHOMHUHU

MHPOBEPSAEMBIE HA EI'D 1O ®U3UKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

npong)(:ﬁmoro HponipﬂeMble TpQﬁOBaHuI/IH K NIPeIMETHBIM pPe3yJ1bTAaTaM OCBOEHHS
rpeGopanms OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHusA
ChopMupoBaHHOCTH YMEHHI paciio3HaBaTh (hH3WUYECKHE SBICHHS (IIPOIIECCH) H OOBICHSATH
1 X Ha OCHOBEC N3YYCHHBIX 3aKOHOB
2 Bﬂa,Z[eHI/IC OCHOBOITOJIarar0ImmmMu (l)I/ISI/I‘IeCKI/IMI/I IIOHATUAMHU u BCIMYMHAMM,

XapaKTePU3YIOIIMH (HH3IMUECKHE TIPOIECCHI

ChopMHUPOBaHHOCTS YMEHUH TPUMEHSATH 3aKOHBI KJIACCHYECKOH MEXaHUKH, MOJCKYIISPHOU
(UMK W TEPMOAWHAMHKH, DJICKTPOJMHAMUKH, KBAaHTOBOM (DH3UKH IS aHalIW3a H
3 O0BSICHEHUS SIBJIEHUH MHUKPOMHUPA, MaKpoMHpa MU MEraMmupa, pa3indarb yCioBUs (TpaHULIbL,
o0macTi) TPUMEHUMOCTH (U3UYECKMX 3aKOHOB, IIOHHMAaTh BCEOOIIMH  XapakTep
(yHIAMEHTANIBHBIX 3aKOHOB UM OrPAHUYEHHOCTH HCIOJNB30BAHUS YACTHBIX 3aKOHOB;




Koxa

NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHNSI K IPEAMETHBIM Pe3yJibTATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl CpeHero 00mero o6pa3oBaHus

AHAJIU3UPOBATH (I)I/I3I/I‘{GCKI/I6 IMpOLECChl, MHCIIOJIb3Ysd OCHOBHBIC IIOJIOKCHHSA, 3aKOHBbI
1 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS pa3inyaTh YCIOBUA MPUMEHUMOCTH Mojeneil pusnueckux Temn
Y TIPOLIECCOB (SIBJICHU)

CchopMHUPOBaHHOCTE YMEHHMS pELIaTh PACUETHBIC 331a4H1 C IBHO 33JJaHHOMN U HESIBHO 3aJaHHOM
(u3HUecKoil MOZAENbI0: Ha OCHOBAHWM AHANM3a YCJIOBMS BBIOHMPATH (DU3HMUECKHE MOJEIH,
OTBeUaroIue TPeOOBAHUAM 3aJa4yd, NPUMEHSATH (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U
TMOCTYJIAThI (I)I/ISI/I‘IGCKI/IX TeOpI/Iﬁ IIprU UCIIOJIB30BAHUN MATEMATUYCCKUX METOAOB PCHICHUSA
3aJa4, MpoOBOAUTH paC‘IéTLI Ha OCHOBaHWH UMCHOIIUXCA NaHHBIX, aHAJIM3UPOBATH PE3YJIbTAThI
Y KOPPEKTUPOBATHh METOABI PEHICHUS C YYETOM MOIYYEHHBIX PE3YIbTATOB

PemaTe kadecTBEHHBIC 3aJaud, TpeOyIOLIMEe NPUMEHEHUS 3HAaHWH U3 Pa3HBIX Pa3JeiIoB
MIKOJIBHOTO Kypca (M3MKM, a Taxke MHTETpalMy 3HAHUM U3 Jpyrux IpeaIMeToB ec-
TECTBEHHOHAYYHOI'0 1IMKJIa: BEICTPAUBATh JIOTHYECKYIO LIETIOUKY PacCy»I€HUH ¢ OIOpoi Ha
M3y9ICHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NIECKHUE SIBICHUS

BHa}leHI/Ie OCHOBHBIMH MCTOAAMH HAYYHOI'O I103HAHUSA, HUCIIOJIB3YyEMBIMU B (1)I/I3I/IKC:
IMPOBOJAUTD NPAMBIC U KOCBECHHBIC U3MECPCHUA (1)I/I3I/I"IGCKI/IX BCJIIMYMH, BBI6I/IpaH ONTUMAJIbHBIN
Croco® W3MEpEeHHsI U UCIONb3ysl M3BECTHBIE METOIBI OIIEHKU IOTPEIIHOCTEH H3MEpeHHH,
IMPOBOJAUTL UCCIIEAOBAHUEC 3aBHCHUMOCTEM (I)I/I3I/ILICCKI/IX BCJIMYUH C MCIIOJB30BAHNUEM MPAMBIX
U3MepeHHH, OOBbSCHATh MOJTYYSHHBIC Pe3yJIbTaThl, HCIONB3Ys (HUIMUECKHE TEOPHHU, 3aKOHBI
U MOHSATHUS, M JIeNaTh BBIBOJBI, COONIOAATh MpaBHia OE30MacCHOr0 TPyJAa MPU MPOBEIACHHH
UCCIIEIOBaHMH B paMKax y4eOHOro OKCIEPUMEHTa U Yy4eOHO-HCCIIeOBATEIbCKOI
JeATENbHOCTH C MCHOJIb30BaHUEM LH(POBBIX H3MEPUTENBHBIX YCTPOHCTB U JIAOOPaTOPHOro
000pyIOBaHHUS

ChopmMupoBaHHOCT, yMEHWUH aHaIM3UPOBaTh W OICHWBATH IIOCICACTBUS OBITOBOH W
IIPOM3BOJICTBEHHON [IESITENHHOCTH YETIOBEKAa, CBA3AHHON C (DPU3MUECKUMH IIPOIECCAMH, C
HO3ULAN 3KOJIOTHYECKOH 0Ee30I1aCHOCTH; TIpeICTaBICHUN 0 palMoHAILHOM
MIPUPOIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIIONB30BaHUH TOCTIKCHUH HAYKU U TEXHOJIOTHH
JUISL TAbHEHIIeTro pa3BUTHS YEIOBEYECKOr0 00IIeCTBa

OBnazieHHe Pa3IMYHBIME CITOCOOaMU paOOThI ¢ HHPOpMaIHel (PU3HYECKOTO COACPKaHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTWH; pa3BUTHE YMEHHI
KPUTHYECKOT0 aHAIIM3a 1 OL[EHKHU JIOCTOBEPHOCTH TONTydaeMoi HHOpMaIun

10

ChopMupoBaHHOCTh YMEHUH MPUMEHSITH OCHOBOITOJIATAIONTNE ACTPOHOMUYECCKHE TTOHSTHS,
TEOPHH M 3aKOHBI JUI aHAIN3a M OOBICHCHHS (PU3UUECKUX IPOIECCOB, MIPOMCXOAITNX Ha
3BE3/1ax, B 3BE3NHBIX CHCTEMAax, B MEXTAJIAKTUUYECKON cpejie; NBIIKCHHS HEOECHBIX Tel,
3BOJIONNH 3BE31 1 BeenenHon

HNEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 1O ®U3UKE

Kox Kox
pa3jena/teM 3jeMeH ITpoBepsieMblii 3J1eMEHT COAEpPKAHUS
bl Ta
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannueckoe JBUXKeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOT'O JBHXKEHHUS.
T Cucrema orcuéra
1.1.2 | MarepnanbHas TOUYKa.




Kon
pa3aeJa/Tem
bl

Kopn
3J1eMeH
TA

IIpoBepsieMblii 3J1eMeHT COAepPKAHMUS

7 TpacKTd
Eé& panmyc-Bekrop:
Pt )=(xlz) Mz ) 2(2)),

TpaeKTopIIA,

HepeMelleHIe:
Ar =7(ty))-7(t)) =1, =17 = x
= (Ax,Av,Az),

Oy TE.
CroxeHIle IlepeMeleHHit:

Ay =0, +4,

1.1.3

CKopocTbh MaTepuanbHON TOUKHU:

U=—o =1}'=[L§_.L}1_.L}__].

v = —L =X, aHaNoIN4HO v, =V, U.=Z,.
t—=0
CIIoKeHIIE CKOPOCTEIL: 0, = 0, + 0, -

Brruncnenue nepeMenienys 1 MyTd MaTepruaabHOM TOUKH IIpU
MPSMOITMHEIHOM JIBUYKEHHUH BIOJb OCH X 110 Tpad MKy 3aBUCHMOCTH V(1)

1.1.4

o _ AD .
YCKDPEHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_\_\ =u. = [Hx N
I lar—o '

a =

Au o, .
,=—=| =(v,),"s aHamormHO a, =(v, )’ a.=(v.)"
Af |y ' T

1.15

PaBHOMEpHOE TPSMOTMHENHOE IBH)KCHUE:
X(t)=x0+voxtx(t)=xo+voxt

vx(t)—vOx=constvx(t)—vox=const

1.1.6

PaBHOyCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JABHIXKCHHC!




Kon
pa3aeJa/Tem
bl

Kopn
3J1eMeH
TA

IIpoBepsieMblii 3J1eMeHT COAepPKAHMUS

v (t)=vu, +at

a. = const

ol ]

& r _"') - -
Uy — Uy _-HI['\': "“1]

HPII ABILKEHINI B OTHOM HAIIpABISHHII IIVIE S = 2+ <.

1.1.7

CBobopHOe nmajieHne. Y CKopeHUue CBOOOIHOrO MaJICHHSI.

vk

O Xo X

JBmxeHune Tena, OpOIIeHHOro MO/ YIIIOM 0 K TOPH30HTY:

-
E F

[.1'{?} =X, +U,t=x +Ucosa-f
gz . at’
V()= v, +U, t +JT =1, +U,sina- r—"T

v (t)=uv,, +gt=u,sine— gt

=0

=—g =const

{ur () =v, =v, cosu

[=
ox
o
oy

1.1.8

KpuBonuneitHoe aBmxenue. [[BuKeHne MaTepHAITBHON TOYKH TTO OKPY>KHOCTH.

VrnoBast v TMHEHHast CKOPOCTh TOUKH: V=0RV=wR .

[Ipu paBHOMEPHOM IBIKEHHUU TOYKH IO OKPYKHOCTH 0=2n=2mvw=T2n=210
HenTpocTpemuTensHOE YCKOpEHHE Touku: anc=v2R=w2Rauc=Rv2

=w2R . TlomHOE yCKOpEHUE MaTepUaIbHON TOUKH

1.1.9

TBépnoe teno. [loctynarensHOe U BpalaTeIbHOE ABUYKEHHUE TBEPIOTO TENa

1.2

JIMHAMUKA

121

Huepunansabie cuctemsl otcuéra. [lepoiii 3akoH HetoTona. [Ipuniun otHocH -

TenbHOCTH ["anuiest

1.2.2

Macca Tena. [TnotHOCTB BemecTBa: p=mVp=Vm




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
123 Cuna. Ilpunnun cynepnosunuu cuit: F pasroneiicts=F1"+F27+... Fpasnoneiicrs
=Fi+F2+...
124 Bropoii 3akon Herotona: mist marepuanshoi Touku 8 UCO F1"=mal Fi=ma1
; Ap =F AtAp=FAt npu F =constF=const
125 | Foo P
Tpernii 3akon HploToHA 17151 MaTepuaibHbix Touek: F12°=—"F21F12=—F21
3aKOH BCEMHPHOT'O TATOTEHUS: CHIIBI TPUTSHKEHHS MEXTy TOYSYHBIMH MaccaMu
paBabl F=GMIM2R2F=GR2mimz .
1.2.6 | Cuna tsxectu. LleHTp TsDKECTH Tena. 3aBUCHMOCTD CHJIBI TSDKECTH OT BBICOTHI h
HaJl TOBEPXHOCTBIO IUIAHeThl pamuycoM Ro: mg=GMm(RO+h)2mg=(Ro
+h)2GMm
1.2.7 | Cuna ynpyrocru. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHue.
128 Cuna tpeHus ckonbxeHus: Fip=pNFrp=uN .
Cuna tpenus nokosi: FTp<uNFmp<uN .
Koaddumment tpeHus
1.2.9 | Hasnenue: p=FLSp=SF1
1.3 CTATUKA
il
131 f
MOMEHT CHIIBI OTHOCHUTEIHHO OCH BpPAIICHIS:
M| = F, rae | — mneuo cunst F”F OTHOCUTENBEHO OCH, POXOISLIEH Yepes3
TouKky O NMepHeHUKYISIPHO PUCYHKY
LlenTp macc tena. LleHTp Macc crucTeMBbl MATEPUAIIBHBIX TOYEK:
132 LM =mlrl™+m2r2 7+ . ml+m2+. ruw=mitme+...miri+mara+....
B ognopomHoM mone TshxecTu (g =Const)(g=const) LeHTp Macc Tea COBHAAaeT
C €ro HEHTPOM TDKECTH
VYcnosust paBHOBecus TBEpaoro tena B UCO:
(M, +M, +...=0
133 | |F,+Fy+...=0
1.3.4 | 3akon [Tackans
1.3.5 | HdaBnenue B xxuakocth, nmokosiierics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F~Apx=—"PBbITecHFApx=—Pspirecn ,
1.3.6 | ecmu Teno u xuakocts nokostes B UCO, To FApx=pgVBbeirecHFApx=pg Vesrrecu
YcoBue maBaHus Tel
1.4 3AKOHbI COXPAHEHU S B MEXAHUKE




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
1.4.1 | VMnysnbc MaTepuabHON TOYKK: P =MV p=mv
1.4.2 | Mnysbce cucTeMbl Tei: p =pl7+p2 +...p=p1+p2+...
3aKoH U3MEHECHUS M COXPAaHEHHS HMITYJIbCa!
B UCO Ap '=A(p1 +p27+...)=F 1 BHemmnAt+F 2BHemmAt+... Ap=A(p1+p2
+...):FlBHeHIHAt+F2BHeHJHAt+...;
143 |® HCO , eciu Ap =A(p17+p27+...)=0Ap=A(p1+p2+...)=0,
o ecmu F~ 1 Baemn+F 2aemn+... =0 Fisnewn+ F2snenn+...=0
PeaxkTuBHOE NBUXKEHUE
Ar -
144 X
Pabota cuiibl Ha MajaoM MepEeMEIICHUH:
A =|f*:| |.-i'-.f|-c05 a=F -Ax
o F
D
1.4.5 | MomHOCTb CHIIBL:
eciu 3a BpeMs AtAt paboTta criTbl H3MEHSIETCS Ha , TO MOITHOCTD CHJIBI
AA
P=— =F-v-cosu
At Ar—d)
Kunerndeckas sHeprus MaTepraibHON TOUKH: EkuH=mv22=p22mExus=2mv2
146 | Z2mp2
o 3aK0H N3MEHEHHS KHHETUIEeCKON SHEPTUU CHCTEMBI MaTePHAITBHBIX TOYCK:
B CO AExun = A1+ A2 + ...
[oreHnmansHast SHEPTHSL:
st moreHuuanbHbeIX el Al2=Elnorenn—E2norenii—=AEnorediA12=F1norenu
1.4.7 —FE2norenr—=AEnorenr .

[ToTreHnanbHas 3HEPrUsl MaTEPUAIbHON TOUYKH B OTHOPOIHOM IOJIE
Tsokectr: Enmorerni=mghEuoresu=mgh .




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
[ToreHuuanbHast 3HEprust ynpyro 1e(popMupOBaHHOIO
tena: EnoreHn=kx22 Enorenu=2kx2
3aKOH U3MEHEHUS U COXpaHCHUA MeEXaHUYECKOH OHEPIruu:
Euex = B + Emmm-.
1.4 8 B IICD "ﬁ'EMEK = HBC-EK HEIIOTEHLI. CHIIY
B HHCO AE,:x = 0, €CIIH Agcex menorerm, cgx = 0
15 MEXAHWYECKUWE KOJIEFAHW S 11 BOJIHBI
I'apMoHndeckue koneGaHUs MaTEpPUATBHOM TOYKH. AMIUTUTYHA U (a3a Koie-
Oanuii. KunemaTtrdeckoe onvcaHue:
x(f) = Asin( of +o0,).
v(f)=x/.
a(f)=(v,),=—o'x()=a +&'x=0,
TJ€ X - CMEUIEHUE U3 PAaBHOBECHS.
Jlunamuueckoe — ommcaHue: max=—kx,max=—kx, rae k=mw2k=mw?.
910 3HayuT, uTo FX=—kX.Fx=—kX.
151 | DHeprerndeckoe omHMCaHUE (3aKOH COXPAHCHHUS] MEXaHWYECKOH
SHEPTHH):
" T ol ol
mut kg, kA
2 2 2 2
CBsI3b aMIUTATY/IBI KOJICOAHUH CMEIEHUsI MaTepUATBHOW TOUYKH C aMIUTUTYIaMH
KosIeOaHui €€ CKOPOCTH M YCKOPEHHS:
3
= =
Upee =04, a_ =04
[Tepron 1 yacToTa KoneOaHwii:
2n 1
m v
[Tepronm MaJIbIX CBOOOTHBIX KOJIEOAHUH MATEMAaTHIECKOTO MasiTHUKA
T=2= /
152 Mg
[Tepron cBOOOTHBIX KoJeOaHUI IPYKUHHOTO MasSATHHKA!
m
T=2nm|—
1.5.3 | Bomyxnaennsie konebanus. Pesonanc. PesonancHas kpuBas
154 HOHCpC‘IHLIe U MIPOOOJBHBIC BOJIHBI. CKOpOCTB pacpoCTpaHCHus W JJIMHA

BOJIHEL: A=vT=vvA=vT=vv




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta

WnTepdepennust u nudpakimys BOIH

1.5.5 | 3Byk. CkopoCTb 3ByKa

2 MOJIEKYJISIPHA S ®U3UKA. TEPMOJIMHAMUIKA

2.1 MOJIEKYJISIPHASI ®U3UKA

Mogenu  cTpoeHus — rasos, okuakocred U TBEpAbIX  Ten.  Ilycts
TepMOIMHAMUYECKass cuctema (Tesno) cocTouT u3 N OIMHAKOBBIX MOJEKYIL
2.1.1 | Toraa xonmuuectBo BemecTBa V=NNA=mpv=NaN=um ,

rae NANa — ugucno ABorajapo, M — Macca cucTemsl (Tena), W — MOJSpHas
Macca BellecTBa

2.1.2 | TeruioBoe ABM>KEHHE ATOMOB M MOJIEKYJI BEIIECTBA

2.1.3 | B3aumozelcTBrE YacTHLL BEIIIECTBA

2.1.4 | duddysus. BpoyHoBCckoe ABHKEHHE

2.1.5 | Mogmens naeansuoro raza 8 MKT

CBs13b MEXy 1aBJICHUEM U CpEIHEN KMHETUYECKOM SHEPrUel I0CTyNaTeIbHOr0
TETUIOBOTO JIBHKEHUS MOJISKYIT UeabHOro rasa (ocHoBHOe ypaBHeHHEe MKT):

p

]
|=—1-£&
.ll 3

1 — 2 (mp*
p=-maw’=n-| -
216 30 3L 2

TmocT

rae mo — macca onHoit Mosekyibl, N=NVn=VN - konuenTpanus mouexy

2.1.7 | A6comrotHas temneparypa: T =t +273K

Csizp  TemmepaTypbl Traza CcO CpeOHEH  KHHETHYeCKOM  JSHepruei

[TOCTYNATEIBHOTO TEIIOBOTO JBIKEHHS €r0 MOJIEKYII:

218 | o= M| 3y
! 2

T | 2

2.1.9 | YpasHenue p = nkT

2.1.10 | Mogens uaeanbHOrO ra3a B TePMOAHMHAMHUKE:




Kon
pa3aeJa/Tem
bl

Kopn
3J1eMeH
TA

IIpoBepsieMblii 3J1eMeHT COAepPKAHMUS

( VpaBrerme Merrereesa — Krareipora
| BEIpKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHNe MeHeneeBa — KaneiipoHa (mpHMeHHIMEBIE |

3aIIIcI):

oV =""RT =vRT =NkT, p=PRL

H H

BripakeHne U1 BHYTPeHHell HepIiI 0IHOaTOMHOIO HIea
rasa (IIpHMeHIIMEIe (OPMBI 3aIICH):
3 im

L_=—1’RT=£N?(T=——RT=1’CUT=ipV
2 2 2 2

2.1.11

3aKkoH HaIIBTOHa UL JaBJICHUSA CMECHU Pa3pEeiKCHHBIX I'a30B:
p=pl+p2+...p=p1tp2+...

2.1.12

W3zonporecchl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM 4nciiom Monekys N (¢ mo-
CTOSIHHBIM KOJINYECTBOM BEIIECTBA V):

u3orepma (T = const): pV = const,

uzoxopa (V = const): pT=constTp=const ,

u3obapa (p = const): VT=constTV=const.

I'pacdmaeckoe npencrapnenne u3omnporieccos Ha pV-, pT- u VT- qnarpammax.
OObearHeHHBIN ra30BbIi 3akoH: PV T=constTpV=const

JUIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacepimenssle v HeHachlleHHbIe napbl. KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTU
U JIaBJICHUS HACHIIIEHHOTO II1apa OT TEMIIEPAaTyphl, UX HE3aBUCHUMOCTH OT 00bEMa
HAaCBIIIEHHOT0 Mapa

2.1.14

BnaxxHocts Bo3myxa.
OtHOcHUTENBHAS
Brnaxuoctb: ¢=prapa(T)pHaceimmapa(T)=pnapa(T)puaceminapa(T)@=puacemmnap

a( T)pnapa( T) :pHacmumapa( T)pnapa( T)

2.1.15

H3menenue arperaTHhIX COCTOSIHU I BeIlleCTBA: HCHapeHue
Y KOHJIEHCALIMsl, KUTIEHUE KU JIKOCTU

2.1.16

N3menenue arperaTHbIX COCTOSITHHH BCIICCTBA: IJIaBJICHUC

" KpUCTaJJIU3alnsl

2.1.17

[IpeobpazoBanue SHEPruu B (ha30BBIX IEPEXOIax

2.2

TEPMOAMHAMUKA

2.2.1

TerioBoe PaBHOBECHUEC U TEMIICPATYypa




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
2.2.2 | BayTpennss sHeprus
293 Temnonepenada  kKak ~ cmocod — WU3MEHEHHMs  BHYTPEHHEH — SHEpruu
6e3 coepieHus padoThl. KOHBEKIMS, TEIIONPOBOJHOCTD, H3ITyUEHUE
oy KonmnuecTBo TemoThI.
VYaenbHas TeroéMkocTs BemectBa ¢ Q=cmATQ=cmAT
Y nenbHas Terora napoodpasosanus L: Q = Lm.
2.2.5 | YnaenbHas Temiora miaBiaeHus A Q = Am.
VY aenpHas TerioTa cropanus Torumaa g: Q = gm
296 OnemenTapHas padora B TepmoanHamMuke: A=pAVA=pAV.
Brruucnenune pabotsl o rpaduky mpoiiecca Ha pV-auarpaMMe
ITepeeiit  3akoH TepmomuHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12
2.2.7 | +A1=(U2-U1)+A12
Amunabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1-U2)=AU12
2.2.8 | Bropoii 3akoH TepMoanHamMuKH. HeoOpaTtumsie nporeccs
ITpunuune! neiictBus TemnoBbix MamuH. KIT:
y2o | n= Agm _ QHHB—IQMI _ 1_%
LHarp LUHArp LHArp
Makcumanbnoe 3nauenne KITJI. Hukn Kapno:
2210 | maxm =1 Ko = —T}’P Txon =1- Lson
; T sarp T warp
2.2.11 | YpaBHeHue TermoBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPMYECKOE IT10OJIE
OnexTpu3ans Tenl U €€  TPOABICHUS.  DJIEKTPUYECKHH  3apsi.
3.1.1 | /IBa BHJIA 3apsa. DIieMeHTapHBIH AIIEKTPUYCCKHIA 3apsil.
3aKoH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa
BzaunmopnetictBue 3apsnoB. Toueunsie 3apsapl. 3akoH Kymona:
B OJJHOPOTHOM BEIIECTBE C TUIICKTPHUCCKOIN MPOHUIIAEMOCTBIO €€
312 F=k@1'|?: _ 1 g '-I‘?:
g 4mes, =
3.1.3 | Dnexrpuueckoe none. Ero neiictBre Ha 31EKTPHIESCKUE 3aPsIIbI
Hanps:xEHHOCTB dIeKTpudecKkoro noins: B =F qupoOHbIitE=qnpocusiiF .
314 ITose Toueunoro 3apsiaa: Er=kqr2Er=kr2q ,
omHopoanoe none: E"=const.E=const.
Kaprunel muanit HanpsHKEHHOCTH TUX TTONIEH
[MoTeHIMATBEHOCTD AIEKTPOCTATUIECKOTO OIS,
315 PasHocts moreHnuanoB u Hampspkenue: Al12=q(¢p1-02)=—qAd=qU.A12=q(¢1

—¢2)=—qAp=qU.
[NoreHnmanpHas SHEPrHsl 3apsaa B JJIEKTpocTaTndeckoM noe: W=qoW=q¢o,




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta

A=—AWA=—AW
[MoTenmman anmexkrpocrarudeckoro moJist: p=Wqp=qW
CBsi3p HaNpsOKEHHOCTM TOJISE M PA3HOCTH IIOTEHLMAJIOB JUI  OAHOPOAHOTO
anekrpocraTryeckoro nojs: U= Ed

316 [punimn CYIIEPIIO3ULIUU ANEKTPUIECKUX
noneit: E"=E"1+E"2+...,d=¢1+¢2+.. E=E1+E2+...,p=¢p1+p2+...
IIpOBOJHUKY B BIIEKTPOCTATHYECKOM IIOJIE.

3.1.7 | YcnoBue paBHOBecHs 3apsiioB: BHYTpH npoBoguuka EL=0E1=0 , BHyTpH U Ha
MOBEPXHOCTHU IIPOBOJHMKA ( = CONSt

318 JIMBIIEKTPUKH B JIEKTPOCTATHYECKOM IToie. JIuanekTpuyeckas MpoHUIIaeMOCTh
BEIECTBA €

319 Konaencatop. DnekrpoéMkocTh koHAeHcaTopa: C=qUC=Ugq .
DneKTpoEMKOCTb MmIockoro konaeHcatopa: C=ge0Sd=eC0C=desoS=¢<Co
[TapannensHOE coeuHEHNE
KoHzieHcaTtopoB: q=ql+q2+...,Ul1=U2=..,Cnapann—C1+C2+...q=q1+q2+...,U1
=U2=...,Cuapann—C1+C2+...
[NocnenoBarensHOE COSNMHEHHE KOHICHCATOPOB:

3.1.10 | U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+Uz2...,q1=q2=...,Cuoca1=C11
+C21+...

3111 DHeprus 3apsokeHHOro KonueHcaropa: We=qU2=CU22=q22CW=2qU=2CU>
=2Cq2

3.2 3AKOHBI [IOCTOSAHHOI'O TOKA

Cuna Toka:
=24

3.2.1 AT | 4 s
[TocrostubI# TOK: I = const
Jns moctostHHOTO TOKA = It

329 VY cnoBus CymecCTBOBAHMUS IIEKTPUIECKOTO TOKA.
Hanpsoxerne U u DJ1C E

3.2.3 | Bakon Oma mns yuactka renu: 1=URI=RU
DJeKTpUIecKoe CONPOTUBIICHUE. 3aBUCHMOCTh COIPOTUBIICHUS OJHOPOTHOTO

3.24 | mpoBomHWKAa OT €ro JJIUHBI M CEYCHHUSA. YJEIbHOE COMPOTHUBIICHHE
BemectBa. R=pISR=pSI

325 Ucrounuxu Toka. 3/]C ncrounuka Toka: E=AcropornuxcningE=qAcropousuxcun
BHyTpeHHee COnpoTHBIICHIE UCTOYHUKA TOKA

326 3akon Owma g TmonHOM — (3aMKHYTOM) — ayieKkTpuyeckod — menu: E

= IR + Ir, orkyna |I=ERrI=RrE
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IIpoBepsieMblii 3J1eMeHT COAepPKAHMUS

3.2.7

ITapannenbHOe coeNMHEHNE IPOBOAHUKOB:

I=l1+12+ .., U1=U2= .., 1Rmapamn=1R1+1R2+...Ruapann1=R11+R21+... .
ITocnenoBaTenbHOE COENMHEHNE POBOJHUKOB!

U=Ur+U2+ .., I1=12= .., Roocn=R1+R2+...Rnoca=R1+R2+...

3.2.8

Pabora snexrpuueckoro Toka: A = [Ut.
3akon Jlxxoynsa — Jlerma: Q=12RtQ=12Rt .
Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=12Rt=IUt=RU2t

3.2.9

MOoIHOCTh 3JIEKTPHUYECKOr0 TOKA:

TemnnoBast MOIITHOCTB, BRIJIENIsIEMast Ha PE3UCTOPE:

P=IER=E’—"=1?;,.-'
R

MomHoCTs HCTOYHHKA TOKA':

Illjl‘J‘i"‘l'{:l'l:l'll
At

Ar—)

3.2.10

CBOOOIHBIE HOCHUTENN DIIEKTPUYCCKUX 3apsJoB B MPOBOJHUKAX. MeXaHH3MBI
MIPOBOJIMMOCTH TBEPIBIX METAJUIOB, PACTBOPOB M PACILIAaBOB 3JICKTPOJIMTOB,
ra3oB. [lomynpoBogauku. [TomympoBoAHUKOBBINA THOT

3.3

MAI'HUTHOE I10JIE

3.3.1

MexaHn4ecKkoe B3aMMOACUCTBME MATHUTOB. MarHuTHoe nosie. Bekrop Maruur-
HOM nHAyKuu. [puanmn CYTIepIO3HUITIU MAarHUTHBIX
noneii: B"=B 1+B”2+...B=B1+B2+...

Jlvann wHAYKOUA MarHATHOTO mojis. KapTuHa MWHWI WHIyKIIUW MarHUTHOTO
TT0JIS1 TIOJIOCOBOT'O M ITOJIKOBOOOPA3HOT'0 MTOCTOSHHBIX MATHUTOB

3.3.2

OmeiT Opcrena. MarHuTHoe Tone TPOBOJHWKA ¢ TOokoM. KaprwHa nmHMNA
WHAYKIIMA MarHUTHOTO ITOJIS JJITMHHOTO TPSMOTO IPOBOTHHUKA W 3aMKHYTOT'O
KOITBIICBOTO MIPOBOJHUKA, KaTyIIKH
C TOKOM

3.33

Cuna Amrepa, e€ HanpaBieHue U BeanunHa: FA=IBIsinaFa=IBlsina , rne o —
YTOJI MEXK/Ly HalpaBJIEHUEM TTPOBOJHMKA M BEKTOpoM B”B

3.34

Cuna Jlopenna, e€ Hampasienue u BemmunHa: FJlop=|qlvBsinaFnop=|qlvBsina
IJie o — yroa Mexay BekTopamu v v u B'B . JIBUKeHHe 3apsykeHHON YaCTUIII
B OJHOPOJHOM MAarHUTHOM I10JIE

3.4

SJIEKTPOMAT'HUTHASA MHAYKIWA




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
ITorok BekTopa MarHuTHON MHAYKIMH: D=BnS=BScosa®=BnS=BScosa
gy | B
n / B
o
34.1
S
3.4.2 | ABnenue snexkTpoMarHUTHON HHAYKIMH. DJ]C uHAYKIINH
3aKoH 3MEeKTPOMarHUTHOW nHIykuuu Papajes:
343 | g _A0P &
At A=l
\{f |n"
ﬂ
0
/
( = )
344
O/1C MHAYKIMHA B IPSIMOM MTPOBOTHUKE JITUHOH |, TBHXKyIIeMcs
co ckopocteio vV v (v LI")(vLI) B OIHOPOIHOM MarHHTHOM
noite B: |Eil=BlvcosalEil=Blvcosa
, TJIE 0, — YTOJI MEK/Y BEKTOPOM B 1 HOpMasbio n'n - K IMIOCKOCTH, B KOTOPO#M
nexat Bektophl I'nv’uv ; ecmu 'l LL B°B, uv'v 1o |Eil=BIV|Ei|=Blv
3.4.5 | Ilpasuo Jlenma
WNunyktuBHOCTE: L=®IL=ID , nymm O = LI.
Camonnaykmus. 3J1C caMOWHIYKITNH:
3.4.6 AT
E,=-L| =-LI
AP _-,.'_I"'
3.4.7 | DHeprus MarHWTHOTO MOJIS KaTymKu ¢ TokoM: WL=LI22W.=2LI>
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHIM A U BOJIHBI

3.5.1




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
Konebatenpuplii koHTYyp. CBOOOAHBIC 3ICKTPOMArHUTHBIE KOJNEOAHUSA B
UeaTbHOM KoJleOaTeIbHOM KOHTYE:
[4() = Guesin{ 0+
lf[ t|=qg,=wg__cos|wf+q,)=I__cos|wf+q,)
®opmyna Tomcona: T=2nLCT=2nLC , orkyna ©=2nT=1LCw=T21=LC1
CBs13b aMIUIUTY/IbI 3apsi/ia KOHIEHCATOpa C aMIUTUTY/IOM CHIIBI TOKA IIPH CBOOOI-
HBIX 3JICKTPOMATrHUTHBIX KOJ'Ie6aHI/I5[X B nJ€aJIbHOM KOHC63TCHLHOM KOHTYpE:
— Iﬂm
gm -
3aKOH COXpaHEHHsI SHEPTUH B HJICAIBHOM KOJIeOaTEeNbHOM KOHTYpE:
3.5.2
3.5.3 | BrIHYXIICHHBIC AJICKTPOMAarHUTHBIE KostebaHus. PesoHanc
[Tepemennsiii Tok. [Ipon3BomcTBO, mepeaada U MOTPEOJICHUE DICKTPUIECKOH
SHEpPruu
%4 | cU® Lr* cu’__ LI’
+ = TEE = TER = const.
2 2 2
355 CBoiicTBa 53JIEKTPOMAarHWTHBIX BOJH. B3anMHasi oOpHeHTanusi BEKTOPOB
o B DJIEKTPOMArHUTHOM BosHe B Bakyyme: E LB Lc’ELBLc
356 [lkama »IEKTPOMATHUTHBIX BONH. lIprMeHeHHWe 5SJIeKTPOMAarHUTHBIX BOJH
o B TEXHHUKE U OBITY
3.6 OIITHUKA
36.1 [IpssmonuHelHOE pacnpoOCTpaHEHHE CBETa B OAHOPOTHOW cpeae. TOodedHBIH
o ucrounuk. Jlyd ceera
3aKOHBI OTpakeHUs cBeTa. a=Pa=f
alp
3.6.2
Ve
3.6.3 | IToctpoeHune H300pakeHNH B TIIOCKOM 3epKajie
3aKOHBI TIPETIOMIICHHSI CBETA.
36.4 [Ipenomnenue cBeta: nlsina=n2sinP.nisina=n2sinf. .

AOCOFOTHBIH ITOKa3aTellb MPETOMIICHHUS: NAa0C=CVNa6c=VC .
OTHOCHUTENBHBIN MMOKA3aTeNb MpenoMIleHus: noTH=n2nl=v1v2nors=nin2=vavi .
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IIpoBepsieMblii 3J1eMeHT COAepPKAHMUS

n,

1,

Xon s1yuelt B Ipu3Me.
VI=V3, My =k,

CoOTHOIIIEHHE YaCTOT U COOTHOIIEHHE JUTH BOJIH IIPH [TEPEX0J1e MOHOX pPOMATH -
YECKOro CBeTa Yepes IPaHuIly paszela IBYX ONTHYECKHX CPEe:

3.6.5

n,<n, n,

uup

[TormHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHBIA Yrom MOMTHOrO0 BHYTPEHHEr0 oTpaxeHus:: Sinorp=1notH=n2nl1Sinamp
=noml=nin2

3.6.6

Cobuparomye U paccerBarolye JUH3bI. ToHkas nuH3a. DOKYCHOE pacCTOSHHE
W ONTHYECKas Cuiia TOHKOW JmH3bl: D=1FD=F1

3.6.7

dopmyna Toakoi a3l 1d+1f=1Fd1+f1=F1
Yeenuuenue, naBaemoe mu3oi: ['=hH=|f|[d['=Hh=d|f]

d AT~

H F

F\ h
f

k3

B cnyuae pacceuBarorieii IMH3bI:

3.6.8

D<0=F=1D>0,D<0=F=D1>0,

I'=hH=|fld<1=Hh=d|fI<1

Xon myda, IpOMIEANIEro JUH3Y MO IPOU3BOIBHBIM YIJIOM K €€ TJIaBHOW ONTH-
yeckod ocu. IlocTpoeHWe W300pakeHWH TOYKH U OTpe3Ka  MpsAMOi
B COOMPAIOLINX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMax

3.6.9

<I)0T0ar[r[apaT KaK ONTHYECKUI HpI/I60p. I'na3 xak onThyeckas cucrema




Kon Kon
pa3zejia/TeM  3jeMeH IIpoBepsieMblii 31EMEHT COACPKAHUS
bl Ta
Untepdepenrust cBera. KorepeHTHbIE WCTOYHHKH. YCIIOBHS HAOIIOICHHUS
MaKCHMyMOB M MHHMMYMOB B HWHTeP()EPEHIMOHHON KapTHHE OT IBYX
cHH(]A3HBIX KOTEPEHTHBIX UCTOUHUKOB!
2.
36 | MAKCHIMYMBI — A=2m—, m=0,£1,£2.+3,
v
MITHIIMYMBI — $=L2ur+1_]:, m=0+1+2+3 _
Hdudpaxmus cera. nudpakiimonHas pemérka. Y ciaoBiue HaOMIOCHUS TTIaBHBIX
3.6.11 | MAKCHMYMOB IIpH HOPMANELHOM NA/ICHHH MOHOXDOMATHIECKOTO CBETA C JUTHHOMN
o BOJIHBI A Ha peniéTKy ¢ nepuoaoM d:
dsinpm=mA,m=0,+/—1,+/-2,+/-3,...dsinpm=mA,m=0,+/—1,+/-2,+/-3,...
3.6.12 | ducnepcus cBeta
4 KBAHTOBAS ®13UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU JIY AJIN3M
41.1 I'umotesza M. Ilnanka o kBantax. @opmyna [Tnanka: E = hv
412 ®oronsl. DHeprus Gorona: E=hv=hcA=pcE=hv=Ahc=pc .
o Wwmnynse potona: p=Ec=hvc=hAp=cE=chv=Ah
4.1.3 ®dororddexr. Onbitel A.I'. Croneroa. 3akoHbl (hoTtoddhdekra
YpaBHeHue DitHImTeHa 111 poTodddekra:
Edorona=ABbsixona+Exkuamax, Egorona=ABbIX0Aa+Exunmax,
rae , Eborora=hv=hc\,Eporona=hv=Ahc, Apbixoma=hvkp=hcAkpAssixona=hVip
414 =Axphc
Exuamax=mv2max2=eU3anExuamax=2mv2max=eUsan
JlaBieHue cBera.
4.1.5 JlaBiieHre cBeTa Ha IMOJHOCTHIO OTPAKAIOIIYIO TIOBEPXHOCTh M Ha TIOJTHOCTBHIO
TMIOTJIONIAOIIYIO TIOBEPXHOCTD
4.2 OU3UKA ATOMA
4.2.1 | IlmanerapHas MOJEIb aTOMa
[Mocrynater bopa. M3ny4uenne u noriomeHne (HOTOHOB TPH MEPEXoJie aTOMa C
OITHOT'O YPOBHSI SHEPTHH HA JIPYTOMH:
he
422 | W=7 |E, —E,|
Y
JInnenyaTbie CIEKTPHI.
423 P

CriexTp ypoBHEH 2HEPrUH aTOMa BOJIOPO/IA:
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4.3

OU3UKA ATOMHOI'O AJIPA

431

Hyxuonnast mogens siapa ['elizen6epra — MBanenko. 3apsn sapa. MaccoBoe yuc-
710 siapa. N3oromsl

4.3.2

PagnoakTHBHOCTE.
Anbda-pacnan:

A A4 4
zX—7,Y+,He
bera-pacnan.

DNeKTpOHHBIN B-pacna:

A A P
XY+ je+v,

[TosuTpoHHsIii B-pacman:

A A 0= | o
s Y + q€+V,

lamma-uznydenue

4.3.3

3akon pamunoaktuBHOro pacmana: N(t)=NO*2—tTN(t)=No*2r- .
ITycte M — Mmacca paamoaktuBHOro BemectBa. Torma m(t)=mO*2—tTm(t)=mo
*27-¢

434

Snepubie peakuuu. [lenenue u CUHTE3 siaep

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT O
MPOIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI I YUEHUKA

METOINUYECKHUE MATEPUAJIBI UIA YUUTEJIA




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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