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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe Ha YpPOBHE CpeIHEro oO0uero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKke ¢ yd4€roM (enepaibHON pabodeil mporpamMMbl BocnuTaHus W KoHuenuuun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®eneparnuy,  pealu3yIOMMX  OCHOBHBbIE  00pa3oBaTelIbHbBIC
IIPOTrpaMMBI.

[Iporpamma no usmke onpenenser 00s3aTeNbHOE MIPEIMETHOE COJEpKaHNUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHHSI TEM U Pa3/JeioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM Yy4eOHOro IMpolecca, BO3PAaCTHBIX OCOOEHHOCTEH  0O0yYaroIIuXcs.
[Iporpamma 1o ¢u3uke AA€T OpEnCTaBICHUE O LEIAX, COAEpPKAaHWHU, OOIIeH
CTpaTeruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAlOLIUMXCS CpPEACTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenne kypca ¢GU3MKH YriayONEHHOTO YPOBHS MO3BOJIAET pealn30BaTh
3aJjaul NPOPECCHOHATBHON OPUEHTAlMH, HAPABICHO HAa CO3JaHUE YCIIOBUHM IS
IPOSIBJICHUS] CBOMX HHTEIJICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOy4JaronmMmcsi, KOTOpble HEOOXOAWMBbI JUIsl MPOAOJDKEHUS 0O0pa3oBaHUS B
OpraHu3alusx npo(ecCHOHaIbHOrO O00pa3oBaHUd M0 Pa3IMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme mno Qusuke onpenensioTcs IUIAHUPYEMbIE Ppe3yNbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO 00Iero o0pa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIE, IMpeaAMeTHble (Ha  yriayOnéHHom  ypoBHe). HayuHo-
METO/J0JOTUYECKONM OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METalpEeAMETHBIM UM TMPEAMETHBIM pE3yJibTaTaM OOYYalOlMXCsl, OCBOMBILIUX
nporpamMMmy 1o (H3MKE Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUS Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no (hu3uKe BKIIOYAET:

IJIaHUPYEMbIE PE3yJIbTaThl OCBOEHHMS Kypca (U3MKA Ha YriayOia€HHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

coziepkanue yueOHoro npeamera «Pusnka» no rogam o0yueHusl.

[Iporpamma 1o ¢u3uKe HUMEET NPUMEPHBIA XapakTep W MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX MIPOrPaAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENIEH U
MPENIOCTABISAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
HNOJIXOJJOB K NpenoAaBaHuio0 (U3UKU HA YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COIEPIKaHUS Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromniem Mupe. IIIKonmbHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MMOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
busnueckoir reorpadmeit u acTtpoHommuei. Vcmonmb3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeNuIo XapakTep U OypHOE pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHNsI HOBBIX MAaTE€pUaJIOB C 3aJaHHBIMH CBOWCTBaMH. M3yueHwue
¢u3MKK BHOCUT OCHOBHOM BKJaJd B (HOPMHUPOBAHHE E€CTECTBEHHO-HAYUHOM
KapTHUHBI MUpa oOydaromerocs, B (opMHUpOBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPU BHITIOJIHEHUH UMH YY€OHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpelHEro oO1ero oopa3oBaHusl MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoesa uenocmuocmu. B COOTBETCTBHUM C HEU KypC SBISIETCSA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEH Marepual Kypca (U3MKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBIsieTcs
(GopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEILECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanmuszanus TPEAIoNaracT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKXKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoen npuxnaonoint nanpagiennocmu. Kypc ¢buzuku yriayOoaéHHOr0 YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTUYECKHX
IPUJIOKEHUN W3yYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpuBarOTCsS Ha
ypOBHE OOIIMX MPEICTAaBICHUM M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuszayuu peannsyercss TMOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJIEp)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOiemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takxke 0O0CYyX IACHUS
npo6JieM paloOHAIBHOTO MPUPOONOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue cofiep:kaHusi MporpamMmbl 10 (U3HUKE JOHKHO ObITh MOCTPOCHO HA
NPUHLIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s gusuku peanusanus 3TuX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIIOJIb30BAaHUM CAMOCTOSITEIBHOTO HKCIIEPUMEHTA KakK
MOCTOSTHHO JIeHcTByoEero (akropa ydeOHoro mporecca. s yrimyOna€HHOro
YPOBHS — 3TO CHUCTEMA CAMOCTOSITEIBHOIO YYEHMYECKOIO SKCIIEPUMEHTA,



BKJIIOYAIOLIETO (DPOHTANBHBIE YYEHHUYECKHE OMbITHl TMPU HW3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (U3MYECKOro MpakTHKyma. B  mepBoM ciydae
MPaKTUKYM MpoBOAUTCS 100 B KoHue 10 u 11 kiaccoB, mub0 mocie nepBoro u
BTOPOr0 TMOJIYTOOUMH B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPaKTUKyMa B CHCTEMY Ja0OpaTOpPHBIX padoOT, KOTOpPHIC
MPOBOJATCA B Mpolecce uzydeHus paszaena (temsl). IIpu stom mon paboramu
MPaKTUKyMa TTOHUMAETCsl CAMOCTOSITEIbHOE UCCIEI0BAaHUE, KOTOPOE MPOBOJIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BIIAa O€3 MOMIArOBOM HHCTPYKITUH.

B mporpamme mo (Qusuke cucTeMa YYEHHYECKOTOo JKCIEPUMEHTA,
7a00paTOpHBIX padOT U MpaKTUKyMa MpPEACTaBlIeHAa €IMHBbIM mepeuyHeM. Bwidop
TEMAaTUKHU i1 3THX BHJIOB YYEHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCS
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIecca UCXOs U3 OCOOEHHOCTEN MOYypOYHOIO
IUIAHUPOBAHMUSI M OCHallleHus KaOuHera ¢uiuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYYarOIIMMHCS YMEHHUSMU NPOBOAMTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIIEeNOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIIMYMH U IMOCTAHOBKY
OIBITOB TIO MPOBEPKE MPEMTOKEHHBIX THIIOTES.

bonpiioe BHUMaHUE YyAENAETCS PEIIEHUI0 PACYETHBIX M KAaYeCTBEHHBIX
3agad. [Ipu 3TOM Ans pacy€THBIX 3aa4 IPUOPUTETOM SBIISIOTCS 33Jla4M C SIBHO
3aJJaHHOW M HESIBHO 3aJ]aHHON (PU3MYECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U
UMHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SBIISIFOTCSA 3aJaHusl Ha OOBSICHEHUE/TIpeACKa3aHUe MPOTEKAHUS
bu3nYecKux SBIEHUN U MPOIECCOB B OKPYXAIOIIEH >KU3HH, TpeOyronue BpIOOpa
buznyecKoil MOAeNu AJis CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu DPI'OC COO k marepuasbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTo mpolrecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOUIEro 00pa3oBaHMs JOJIKEH U3y4aThbCsa B YCIOBHSIX
npeaMeTHoro kabunera. B kaOunHere GU3MKHA JOMKHO OBITH HEOOXOAMMOE
n1abopaTtopHoe O00OpYyIOBaHUE JJIsi BBINOJHEHMs YKa3aHHBIX B Iporpamme Io
(bu3MKEe YYEHUUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JleMoHCTpalMOHHOE  000pyAoBaHHE (OpMHUpPYETCSI B  COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeuMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpaIUil s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICGHMA M  TPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHI.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYCHHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB U OOECHEUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOOydaromuxcs. TeMaThuyeckue KOMILIEKTHI
71a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TEISIMU U3y4YeHUs (Ppu3uku B oOIeM 0Opa30BaHUU SIBIISIOTCS:

dbopMHpoBaHME UHTEpECa W CTpEeMJICHUS OOyYaroIIMXCs K HaydYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUICKTyalIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YeHHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

dbopmMupoBaHrUe YMEHUN OOBSCHSTH SBJICHUS C UCIOIb30BaHUEM (PU3UUYECKUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poiM (DU3UKU U1 Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  MPEACTABICHUM O BO3MOYHBIX cdepax Oyayuen
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJATOTOBKAa K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIlPABJICHHH.

JlocTuKeHHe 3TUX Lened 00ecredrBaeTCsl pelIeHUEM CIEeIYIOIMMX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYl  (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHpoOBaHE YMEHUM TPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 O0BICHEHHUS
bu3nYeCcKUX SIBICHUM B TMPUPOJAC M ISl NMPUHATHUS MPAKTHUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PpEIICHUS Ppa3IMYHBIX 3a/7ad C SIBHO 3aJlaHHOU
¢uznyeckoil Monesblo, 3a1ay, MOJApa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/1aHue
dbu3nuecKkol MOJeNH, aJeKBATHOW YCJIOBHUSM 3a/Jauyd, B TOM YHCIE 3a/1a4
WHKEHEPHOIO XapaKTepa;

noHUMaHue (U3MUYECKHMX OCHOB M TPHUHIIUIIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIHMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMH CAMOCTOATEIIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu  WHGOpMAIHH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3J]aHUE YCJIOBUH MJii Pa3BUTHUSI YMEHUU MPOEKTHO-HCCIIEI0BATEILCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam mpoPecCHOHATHHOU NeITEILHOCTH, CBI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOoné€HHBIM YpOBEHb
u3ydyeHus yudeOHoro mpenmera «®du3nka» Ha YpPOBHE CpPEIHETO O0OIIero
oOpa3oBaHusl BBIOMpaETCs OOYYAIOIMMUCS, IUIAHUPYIOMUMHU TIPOJOJIKEHUE
o0pa3oBaHus MO CHENUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 xiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipemyaraempiii B mporpamMme 1o ¢Gu3MKe TMEpedeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeNeHusT J1a0OpPaTOPHBIX pPabOT M OMBITOB C YYETOM WMHIWBHUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COIAEPKXAHUE OBYUEHMUSA
10 KJIACC

Pasznen 1. HayuHblii MeTO NO3HAHUS IPUPOABI.

®duszuka — pyHAaMeHTalIbHAs Hayka o pupojae. HayuHslil MeTo1 MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEepUMEHT U Teopus B Ipollecce IMOo3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

Croco06bl m3MepeHusi (U3MYECKUX BEIMYMH (AHAJOTOBBIE W IH(POBHIS
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUA M MPOLECCOB (MaTepuanibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHasl KUIAKOCTb, HWACATbHBIA Ta3, TOYECUHBIN
3apsan). ['unoreza. ®uU3nyeckuil 3aKOH, rPaHULBl €ro0 NPUMEHUMOCTU. Du3nueckas
TEOpHS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOU KapTHUHBI
MUpa, B IPAKTUYECKOUN NEATEIIbHOCTH JIOACH.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

W3mepeHne cuiibl TOKa W HaNpsDKEHUS B LIEMH MOCTOSHHOTO TOKa IpHU
MIOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LHUPpoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBrkeHue. OTHOCHTEIBHOCTh MEXAHHYECKOI'O JBHIKCHHMSL.
Cucrema orcuéra.

[Ipsimas u oOpaTHast 3aa4l MEXaHHUKHU.

Panuyc-BekTop MaTepuanbHOM TOYKH, €ro MNPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelHsisE CKOPOCTb, MIHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLUUH HAa OCH CUCTEMBbI KOOPJHHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHNE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUAIIbLHONM TOYKH OT BPEMEHH U MX
rpaduky.

CBobOonHOe majeHue. YCKOpeHue CBOOOJHOro majeHus. JIBH)KeHHE Tea,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOUYKH OT BPEMEHU U X IPAPUKH.



KpuBonunerinoe nBwkeHue. [[BrokeHMe  MaTepuasbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas M JMHEWHas ckopocTh. [lepuoa u yactora oOpaieHus.
[lenTpocTpeMuTenbHoe (HOPMaAJIbHOE), KacaTelbHOE (TAHT€HUMAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTepUaANIbHON TOUKH.

TexHuyeckre yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCH: CIUIOMETP,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenbs cUCTEMBI OTCUYETA, WILTIOCTPAUs KUMHEMATUUECKUX XapaKTEPUCTUK
JIBUYKCHUS.

Crioco0bI UCcclieIOBaHUS ABMKEHUI.

Nnnroctpanus npeneabHoro nepexoaa i i3MEpEeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3pesKeHHOM IIPOCTPAHCTRE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOTO TOJ] YIIIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TIyTEW, TPACKTOPUNA, CKOPOCTEM IBHMXKEHHUSI OJTHOTO U TOTO XK€
T€Jia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit 3kcnepumenm, nadopamopnuie padomot, npaKmMuKym.

N3yueHne HEpaBHOMEPHOTO JBMXKEHHS C LEIbIO ONPEJEICHUs] MTHOBEHHON
CKOPOCTH.

N3mepenue yckopeHus Mpu MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHMKEHUU
10 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHust  (PEKOMEHIOBAHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUN ).

WN3yuenne pABWKEHUS Tena, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka
TUIOTE3bl O TMPSMOM MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AAIbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3yuenue NBUKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoaa OOparieHus KOHHYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3ak0oH Hprotona. HMuepumanpHble cucrtemsl orcyéra. lIpumHnmn
oTHOocuTenbHOCTH ['anmuies. HenmHepimanbHbie CUCTEMBI OTCuéra (OmpeneseHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUSA. OKBUBAJEHTHOCTh TIPaBUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOIO MAJCHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaguueckod MHPOTHL. JIBHKEeHHE
HEOECHBIX TeJI U MX CIIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenms. Cyxoe tpenue. CHila TpEHUS CKOJBXKEHUS M CUJIA TPEHUSA
nokos. Koapduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejia B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JBUKEHMUS.

Jasnenue. [' mapocratnueckoe gapienue. Cuiia Apxumena.

TexHnuecKkue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: IMOAIINITHUKM,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

HabGnronenue nBuXKeHUS TNl B UHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCY€Ta.

[IprHIMI OTHOCUTENBHOCTH.

Kauenne nByx HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOACHCTBYIONIEH  NPWIOKEHHBIX K Ty CHWI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHl, BOBHUKAIOIINX B PE3YIBTATE B3aUMOJACHCTBUS TE.

HN3mepenune macc o B3anMOICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U 1aJICHUN.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TIOKOS, KAUEHHS M CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomot, npaKmukKym.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCMMOCTH BPEMEHHU JBWXKEHHUs Opycka 1o
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYKUHE H
PE3MHOBOM 00pasiie, OT UX AehOopMaIiHu.

W3y4eHne IBMKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOM Yepe3
JIErKuii OJIOK.

N3mepenre KodpQHIIMEHTA TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucuMoctd Frp(N).

NccnenoBanue nBmxeHus Opycka Mo HAKJIOHHOM MJIOCKOCTH € MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydenue nBukeHus rpysa Ha Bajlly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHOE Temo. IlocTymarensHOe W BpamiaTeabHOE IBIKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TeEIA.

YcroitunBoe, HEyCTOMYMBOE, 0€3pa3InIHOE PAaBHOBECHE.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKUE IPOLECCHl: KPOHILUTEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpauuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit 3kcnepumenm, nabopamopruie padomot, npaKmuKym.

UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TeEJla, HWMEIOLIETO OCh
BpaLCHUS.

KoHncTpynpoBanue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydenune ycToNYMBOCTH TBEPIOIO TEJIA, UMEIOLIETO IUIOIAb ONOPBI.

Tema 4. 3akonwl coxpanenus é mexanuke.

Nmnynbec MaTepuanbHON TOUYKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp mMacc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMmnyiibe cribl 1 NI3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoMeHT nMIyJbca MaTepualibHOW TOUkH. lIpencraBnenne o coxpaHeHuun
MOMEHTA UMITyJIbCAa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduyeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOILIHOCTH CUIIBL.

Kunernueckas sHeprus martepuanbHoil Toukd. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



IloTeHnManbHplE W HENOTEHUMANbHBIE CWIBL. lloTeHIManbHAs HHEPrus.
[ToTenmmanbHas sHEeprust ynpyro neopmupoBaHHOM npykuHbl. [loTeHInanbHas
DHEpPrusl Tela B OJHOPOJHOM TIPaBUTALMOHHOM moJie. IloTeHuunanbHas >HEprus
TeJa B TPABUTAIIMOHHOM I10JIE€ OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs3p pabOThl HENMOTEHUMAIBHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heylpyrue CTOIKHOBEHHS.

VYpaBHeHue bepHymm [ MACANbHOM JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3meHeHue 3Hepruu Teja Npyu COBEPIICHUH PabOTHI.

B3anmHbIe npeBpalieHUs] KHHETHYECKON W MOTEHIHAIBHOW SHEPrUd NpH
JEWCTBUU HA TEJIO CWIBI TSYKECTU U CWIIBL YIIPYTOCTH.

CoxpaHeHHe SHEPTUH IIPU CBOOOHOM a/IEHUH.

Yuenuueckuit 3kcnepumenm, nadopamopnsie padbomoi, nPAKMUKyM.

N3mepenne nMmiyisca Tena 1o TOpMO3HOMY Iy TH.

N3mepenue cuiibl TATH, CKOPOCTH MOJENIH 3JIEKTPOMOOWIIS U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

Hccenenosanne coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBUM.

N3mepeHne KWHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TOTEHIMATIBHOM HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU JIBUKEHUHM Tejla MO HAKJIOHHON
IIJIOCKOCTH.

Pa3nen 3. Mosiexkyasipaasi puznka u TepMOANHAMUKA.

Tema 1. Ocnoevl MoneKyaapHO-KUHEMU4eCKoll meopuu.

OcHOBHbBIE TOJOXKEHUST MOJEKysipHO-KuHeTndecko teopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHoBckoe aBmxkeHue. XapaxTep
JIBW)KCHUST M B3aMMOJCHCTBUS YACTHUI[ BellecTBA. MoJenn CTpOEHHs Ta3oB,
KUJKOCTEW M TBEPIBIX Tel U OOBSICHEHHWE CBOWMCTB BEIIECTBa HAa OCHOBE ATHUX



mozened. Macca u pazMepel MoJekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mogenps uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKONM TEOPHUM: YACTHIIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. Ao6GcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M3omporiecch B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'padudeckoe
MpE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW 3HEpruei MoCTynaTeIbHOrO TEMIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHu4yeckre yCTpONCTBA U TEXHOJOTMYECKHE TIPOLECCHl: TEPMOMETP,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Jemoncmpauuu.

Mojenu ABM>KEHUS YaCTULL BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO ABUKEHHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa [lITepHa.

[IputsxeHne MOIEKYIIL.

Mogenu KpucTaluIn4eCKUX PEeETOK.

HaGnronenue u uccrienoBanue U30IMpoLeccoB.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

HccnenoBanue nmporecca YCTAHOBIEHHsS TEIUIOBOIO  PAaBHOBECHUS  IIPH
TEIJIO00MEHE MEX Iy TOpsSYei U XOJIOHOM BOJIOM.

N3ydyeHne H30TEPMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30xopHOro mpouecca.

N3yuenune n3obapHOTro mpoiecca.

ITpoBepka ypaBHEHUS! COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIMIHMX YCIOBUM IS
TEPMOJIMHAMUYECKON cCUCTEeMBbl. BHelHne U BHyTpeHHUEe napameTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHHE 3HAUYCHHS BEJIMYMH, OMUCHIBAIOLIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CaMONpOW3BOJIBHAS — peraKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp H€anpHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHe MenaeneeBa—Kmnanepona U BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUH.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLEHTPALMS YaCTHIL], BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1711 BHYTPEHHEW HEPTUA OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3ucrarnueckue u HeCTaTUYECKHUE MPOLIECCHI.

DOneMeHTapHasi pabota B TepMoauHaMuKke. Boruucienue padboThl 1o rpapuky
mpoiiecca Ha pV-auarpamme.

Temmonepegaua  kak  cnocod  M3MEHEHHMs]  BHYTPEHHEM  BHepruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekius,
TEIUIONIPOBOIHOCTbD, H3Ty4YCHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTs Tena. YaeiabHas U MOJSpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHUMe Maiiepa. YaenpHas TEIUIOTAa CrOpaHUs
torumBa. Pacuér kommuecTtBa TEmIOTHI mpu Temionepenaye. I[lonarue 06
aanabaTHOM IpoIiecce.

IlepBblii 3aKOH TepMOAWMHAMHUKHA. BHyTpeHHsAs odHeprusa. KomnuuecTtso
TEIUIOTBHI W paboTa Kak Mepbl  W3MEHEHUSI  BHYTPEHHEW  OSHEPruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMUKHM I PABHOBECHBIX IPOLECCOB: YeEpe3
3aJlTaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMHMKH JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepeaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnune! necteus TeroBbix MamuH. KII/I.

Maxkcumanenoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTUYECKHUE ACTEKThl UCIOJIb30BaHUsl TEIJIOBBIX ABUrareneid. TemnoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEP, IU3CNIbHBIM U KapOropaTOpHBIA JBUraTeNd, mNapoBas TypOuHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJO0B C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIIU3AIMS OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenue Temnepatypsbl py ainadaTiyecKoOM paclIupeHHH.

Bo3znymiHoe oruuso.

CpaBHeHUE yIENbHBIX TEMIOEMKOCTEN BEIIECTB.



Croco0Obl M3MEHEHUST BHYTPEHHEH SHEPTUH.

HccnenoBanue annabaTHOTO Ipolecca.

KomnbroTepHbie MOJIEM TEIIOBBIX IBUTATENCH.

Yuenuueckuit 3kcnepumenm, nabopamopnusie padbomaoi, RPAKMUKYM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue mponecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHune B3aMMOCBSA3M SHEPIUM MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEeMIEPATyPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Azpezammuvle cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHAeHcalus. Vcnapenwe u kumneHue. Y eiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacelllieHHble W HEHACHINIEHHbIE mapbl. KaudecTBeHHas 3aBHUCHUMOCTh
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3myxa. AGCONIIOTHAs U OTHOCUTEIbHAS BIAKHOCTD.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctayuioB. [lmaBieHne w KpucTamm3anus. YJIElIbHAas TEIUIOTA IUIABICHUS.
CybOnumariusi.

Hedopmanmu TBEpAOTO Tena. Pactsxkenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmariuii.

TeroBoe paciupeHue XUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHM3M TEIUIOBBIX KOJeOaHM YaCTHUI] BEIIECTBA KaK MPUYNHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B a30BbIX MNEPEX0IaAX.

VYpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxHocTtHOe HaTsHKeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspasie sBnenus. JlapieHue noa UCKPUBIEHHONW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA U TEXHOJOTMYECKHE TPOILIECCHhI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpauuu.

TeruioBoe pacmupeHue.

CBoiicTBa HACBIIIICHHBIX TAPOB.

Kunenune. Kunenne npu noHM>KEHHOM JIaBJICHUH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmauuBanue.



Kanunnspueie siBneHusl.

Mopenu HeHbIOTOHOBCKOM KHUJKOCTH.

CnocoObI U3MEpEeHUs BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEUIECTBRA.

Bunasr nepopmarmii.

Habmronenue mansix aedopmMariuii.

Yuenuueckuit 3kcnepumenm, nadopamopnusie padbomuoi, nPAKMUKYM.

M3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACHIIEHHBIX [1apOB.

N3mepenne abCOMIOTHON BIAKHOCTU BO3/AyXa W OIIEHKAa MAacChl MapoB B
MOMENICHUH.

N3mepenue korpduiineHTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

UccnenoBanue 3aBUCMMOCTH  jaedopmanud  pe3sHHOBOro obOpasia  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznea 4. JiekTpoauHamMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3anus Tel U €€ MpOsBICHUSA. OJEKTpUuecKuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsanoB. [IpOBOOHUKHM, MAUAIEKTPUKH M  MOJIYIPOBOIHUKH.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUS DSIJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue  3apsgoB.  Todeunble  3apsael.  3akoH — Kynowa.

OnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUUECKUAE 3apsibl.

Hampsoxk€anocts  anekTpudeckoro  mosst.  [IpoOuerit  3apsin.  Jlunuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIUATBHOCTE 3JEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHUHATIOB M
HanpspbkeHue. lloTeHnuanbHass >HEprus 3apsga B BJIEKTPOCTAaTHUYECKOM TOJIE.
[ToTeHUMAN 31EKTPOCTATUYECKOTO NoJisA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
MOTEHIIUAJIOB JIJIA DJIGKTPOCTATUYECKOTOo ToJis (Kak OJHOPOIHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMT CYyTIEPIIO3UIINH DIIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEpHO 3apsbkeHHOUM cdephl. Ilone
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JIMHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBHUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[IpoBOAHUKH B AJIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PAaBHOBECHS 3apsI/IOB.

JIusAeKTpUKI B AJEKTPOCTATUYECKOM noJie. Jusnextpuueckas
MPOHUIIAEMOCTh BEIIECTBA.



Konpaencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapamnienbHOE COeAMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOe COETMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE dJIEKTPOnprOOpoB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOKUCTBO M IPUHLIKI JEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TO0JIE ABYX 3aPSAKEHHBIX IACTHH.

Mogaensb anekTpoctaTuiaeckoro reueparopa (Baun ne ['paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AILINATA.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIN
IJIACTHH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUIECKOr0 MO 3apsHKEHHOTO KOHAEH CATOpa.

3apsaKa v paspsiika KOHJIEHCATOpa 4Yepe3 pe3nucTop.

Yuenuueckuii s3xcnepumenm, nadopamopusvie padomol, RPAKMUKYM.

OueHka cui B3aMMOICUCTBUS 3apsIKEHHBIX TEL.

HaOnronenue nmpeBpalieHust SJHEPTUH 3apsXKEHHOTO KOHJIEHCAaTOpa B YHEPTHIO
V3JIy4YEHUSI CBETOANO/A.

N3ydeHne npoTrekanus TOKa B LIEMU, COACPHKAILIECH KOHIAECHCATOP.

Pacnipenenenne pa3HoOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

Hccnenosanue paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannblii 31eKmpuydecKuil mox.

Cuna toka. [TocTOSIHHBIN TOK.

VYcioBusl CynieCTBOBaHUS ITOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MCTOUYHMKMU
toka. Hanpsokenue U n D/1C é.

3akoH OMa 1151 y4acTKa EIH.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JIUHBI W IUIOWIAAA IONEPEUYHOrO CEYEHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBatenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBia€HHBIX 2nekTpuueckux 1eneit. [Ipasuna Kupxroda.



Pabora snexktpuueckoro Toka. 3akoH J[xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTh, BBIIEIsSE€Mas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBJIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKaA.
KopoTkoe 3ambIkanue.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS UL PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS LWJIUHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS TTPU TOCTOSIHHOM
HaIPSKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coetuHeHnss UCTOYHUKOB Toka, DJ]C GaTapei.

HccnegoBanue pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padbomaoi, nPAKMUKYM.

HccnegoBanue CMEIIaHHOTO COETMHEHHSI PE3UCTOPOB.

N3MepeHue ynenbHOro COnpOTUBIIEHUS TIPOBOIHUKOB.

NccnegoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHUSI.

YBenuueHue npeesia usMepeHus ammnepMmerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHyTpEHHETO COITPOTUBJIEHNSI NICTOYHUKA TOKA.

Uccnenosanne 3aBucumocty 3/]C rajibBaHMYECKOTO 3JIEMEHTA OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMU MCTOYHUKA TOKA
OT CUJIBI TOKA B LICTIH.

Hccnenosanne 3aBUCUMOCTH MOJIE3HONW MOIIIHOCTH MUCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 pa3iuuHvlx cpeoax.

DONeKTpuYecKkass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJUMOCTh TBEPJIBIX METAIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAIIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTD.



DneKkTpuYecKHil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBoIHHKHY. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUNA TOK B 3JIEKTPOJUTAX. IDIEKTPOJUTUYECKAS JUCCOLUALMSL.
Onextposn3. 3akoHbl Papajest 11 IEKTPOIU3aA.

OnekTpudeckuii TOK B ra3zax. CaMoCTOATENbHBIM W HECAaMOCTOSITEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-Iy4eBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: AMOL,
TPaH3UCTOP, (POTOAMOA, CBETOAUOJ, TalbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIUSI.

Jlemoncmpayuu.

3aBHCHUMOCTB CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB IIEKTPOIIUTOB.

3akoHsl 1ekTponuza dapanes.

HckpoBoit pa3psia v MPOBOAUMOCTE BO3yXa.

CpaBHeHME ITPOBOIMMOCTH METAJIJIOB U MIOJYIIPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

Habutoienue snextpoinusa.

N3mepenune 3apsina OAHOBAJIEHTHOTIO MOHA.

HccnenoBanne  3aBUCMMOCTH  COINPOTUBJIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPBI.

CHsTHE BONBT-AaMIIEPHON XapaKTEPUCTUKH AUOLA.

Du3rYeCcKUu NPaKTUKYM.

Crioco0bl n3mMepeHust GU3NYECKUX BEJIMYMH C HUCIOJIb30BAHWEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEJBHBIE MOTPEIIHOCTH U3MEPEHUN (U3UYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEMIOKEHHBIX THUNoTe3 (BBIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHMH  DKCIEPHMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBA3M.

Nzyuyenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€l ¢ KypcaMu
MaTE€MaTHUKH, OUOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmnvie NOHAMUA, C6A3AHHBIE C USYUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SBIICHUE, HAY4YHBIM (akT, rumotesa, ¢u3nyuecKkas BEJIMYMHA, 3aKOH,



Teopus, HaOIIOJCHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPEIIHOCTH U3MEPEHUI, U3MEPUTENBbHBIE TPUOOPHI, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHue CUCTeMbl YypaBHeHHH. JlunelHas QyHKIMA,
napabona, runepOona, ux rpaguKu U cBoicTBa. TpuroHoMerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX NIPOEKLNU Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: Mexannueckoe ABM)KEHUE B XKUBOU mpupoze, nudpdysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelibl,
yTUIu3anusa OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPTUH, TOBEPXHOCTHOE HATSKEHUE U KalWIISIPHBIE SIBJICHUS B IPUPOJIE,
JJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HaHOMAaTepUaJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH M ra3oB, )KUJIKHE KPUCTAIUIbI, dJEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAs JUCCOLMALMS, TAIbBAHUKA, JIEKTPOHHAs
MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTb BO3IyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKMJAKOIO TpPEHUS B TEXHUKE, CTaTHYECKUE KOHCTPYKIIHMH
(KpOHIITEWH, peméryaTble KOHCTPYKIIMH), HUCIOJIb30BAHHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET U JIPyrue€), JBUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, ObBITOBOM XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3€MJIEHUE 3IIEKTPONpUOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoaAuHAMHUKA.

Tema 4. Mazcnummnoe noie.

B3aumoneiicTBUe MOCTOSHHBIX MarHUTOB W MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMn cyneprio3uunu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSMOro MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia AMnepa, €€ HarpaBJIeHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUKEHHE 3apSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cusl Jlopenna.

MaruautHoe nose B Beuectse. DeppoMarHeTuku, napa- 1 JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHUC TIIPOLCCChI: TPHUMCHCHHC

MOCTOSITHHBIX MarHuTOB, AIIEKTPOMATHUTOB, TeCTepP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpauuu.

KaptnHa  nuHMA  WMHOYKOMA ~ MarHUTHOTO — TOJIA  TOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTtuna muHUI MarHuTHON MHAYKIIWU TOJISI ITMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlericTBrue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBMKEeHMs MTydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpunIMn NEUCTBUS AJIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIL TOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

Hccnenoanue neicTBUs MOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.

N3mepenune cuiibl AMrepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumMHaAA UHOYKYUAL.

SBneHHMEe DNEKTPOMArHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHUTHOMU
naaykuun. OJIC wHAaykuuu. 3akoH BJIEKTpOMarHuTHOM uHAykuuu Dapajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMH B TPOBOJHUKE, ABMXKYIIEMCA B OJHOPOJHOM MAarHHUTHOM
ToJIE.

IIpaBuino Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMNHU IOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. 3/1C caMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
I€Yb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUH B MArHUTHOM T0JIE
3emuIn.

Jlemoncmpayuu.

HaGnronenue sBiieHNs SJIEKTPOMArHUTHON WHTYKITHH.

UccnenoBanue 3aBucumoctd OJIC HMHIOYKOIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuio Jlenna.

[TaneHue MarauTa B aITOMUHUEBON (MEIHON) TPyOeE.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanue 3aBucumoctd IC caMOMHIYKIIMA OT CKOPOCTH U3MEHEHMUS
CUJIBbI TOKA B LICTIH.

Yuenuueckuii a3xcnepumenm, nabopamopnuie padomot, npaKmuKym.

Uccnenosanue siBICHUS JEKTPOMArHUTHON WHIYKIIHH.

Onpenenenre UHAYKIUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sBIEHUS CAMOUHIYKIIUM.

COopka MojieIu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi M BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

Konebarenbhas cuctema. CBoOOIHBIE KOJIEOAHMS.

IMapmonunveckue kosnebanus. Kunematudyeckoe U JMHAMHUYECKOE OIKMCAHUE.
DHepreTuyeckoe ONMMcaHue (3aKOH COXPaHEHUS MEXaHWYeCKOW sHepruu). BriBon
JTUHAMHYECKOT'0 OMKMCAHUs TapMOHUYECKUX KOJICOaHUN U3 UX DHEPIeTHUYECKOTO M
KHHEMATHYECKOI'O OIMMCaHMUS.

Amvmuntyna u ¢daza xosnebanuid. CBsi3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPECHHUS.

[lepuon u uyactora konebGanuii. [lepumon manbix CBOOOJTHBIX KoOJi€OAHUMN
MaTeMaTHYeCKOoro wasTHUKa. Ilepros CBOOOMHBIX KOJeOaHUU MPYKUHHOTO
MasiITHUKA.

[TonsTue o 3aTyxaronmx KojiebaHusx. BeiHyxaeHHbIe KojieOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOICOAHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch Kojae0aTeIbHOTO BUKCHUS.

Habmronerne He3aBUCHUMOCTH IEPHOJIa MaJIbIX KOJIEOaHHI Tpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyXaromyx KoJgeOaHuil ¥ 3aBUCHMOCTH MIEPHOJIa CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnemoBanue kosiebaHWii Tpy3a Ha MACCUBHOM TIPY)KHHE C IICNIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMS PHEPTUHU TTPU KOJEOaAHUAX TPy3a Ha TIPYKHUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Habmronenue pe3oHaHca.

Yuenuueckuit s3xcnepumenm, nabopamopnuie pabomot, npaKmuKym.



N3mepenue mepuoga CBOOOAHBIX KOJIEOAHMH  HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJIEOAHHI Ha yIIPyTrOM IO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKMHHOM MAasiTHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXaOUUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummsle Konedanus.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJI€OAHUS B
ujeanbHOM Kosie0aTenbHOM KoHType. ®opmyrna Tomcona. CBA3b aMILUIUTYAbI
3apsiia KOHJAEHCaTopa ¢ aMIUIMTY/I0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJIe0aTeTbHOM KOHTYPE.

3aryxaronme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnbie
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

IlepeMeHHBII TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHycOMJQIBHBIA NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKA. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansublii  Tpancopmatop. IlpoumsBoncTBo, mnepegaya U noTpediIeHUe
ANEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: JIJICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpayuu.

CB0OOIHBIE 2JICKTPOMATrHUTHBIC KOJICOAHUSI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcminorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['eneparop He3aTyXxaroUMX ANEKTPOMArHUTHBIX KOJIEOaHUN.

Mopeinb 31eKTPOMAarHUuTHOTO TeHepaTopa.

BoiHyX/1€HHbIE CHHYCOUAIbHbBIE KOJICOaHMSI.

Pe3ucrop, karynika MHIYKTHBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3oHanc mpu 1mocienoBaTEIbHOM — COEIMHEHUWH PE3UCTOpPa, KATYILKH
WHIYKTUBHOCTH M KOHJEHCATOPA.

YcTpolicTBO M MPUHIIATL ACHCTBUS TpaHchopmaTopa.



Mojienb TMHUY 3IEKTPOIIEpEIayu.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, nPAKMUKYM.

N3ydenue Tpancpopmaropa.

HccnenoBanne NEPEMEHHOTO TOKa dYepe3 IMOCIENI0BAaTENbHO COEIUHEHHBIE
KOH/ICHCATOp, KaTyLIKy U PE3UCTOP.

Habmoienue 31eKTpoMaruiuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHUS HX pacnpocTpaHeHus. llomepeuHsle u
IpoAOJbHBbIE BOJIHBL. Ilepuon, CKOpOCTh pacnpocTpaHEHHsT W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTephepeHIHs U
TG paKIus.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsi3HEHUE OKPYXKAIOLIEH CPEIBI.

DNEKTPOMArHUTHBIEC BOJIHBL. Y CIIOBHSI M3JIYyYEHUS IEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIGKTPOMAarHWTHBIX ~ BOJH:  OTPAXEHUE,  IPEJIOMIICHHE,
noJisipu3alys, HHTepdepeHuns u Judpakims.

[IIkamna 37€KTPOMAarHUTHBIX BOJIH. [I[ppuMeHeHne 3IeKTpOMarHuTHRIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paANOCBSI3U U TeNEBUAEHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckue yCTpPOHCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajap, paluonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Hemoncmpayuu.

O0pa3zoBaHue ¥ pacIpOCTPaHEHUE MONEPEUHBIX U MPOI0IBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nnrepdepenuuu v qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HaGmonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH H
4acTOTOW KoJieOaHuH.

Hccnenosanue CBONCTB AJIIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, HHTephepeHIIus.

Oo6nHapyxeHue HHPPaKPaCHOTO U YIbTPAPHOIECTOBOTO HU3ITYICHU.

Yuenuueckuit 3xcnepumenm, nabopamopnvie padbomaot, nPAKMUKYM.



N3yyeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHENHOE paclpOCTpaHEHUE CBETA B OAHOPOAHOM cpexe. Jlyu cBera.
To4yeuyHbI UICTOYHHK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUsA cBeTa. [locTpoeHne n300pakeHuid B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomiieHne cBeTa. 3aKOHBI IPEIOMIIEHUS CBETa. AOCOIIOTHBIN [TOKA3aTeNb
npeiaomiieHusl. OTHOCUTENBHBIN MTOKa3aTeb npesioMiieHHs. [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHHWE JUIMH BOJIH NPHU NEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueir B npusme. Jucnepcust cera. ClloXHBIA COCTaB OEJIOro CBETA.
[Ber.

[lonHoe BHyTpeHHEEe OTpakeHHe. [IpenenpHbIil yroa MojaHOTO BHYTPEHHETO
OTPa’KECHU.

CobOuparouue u pacceuBaromve JuH3bl. ToHkasg JsmH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBHUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(epuyYecKOd JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
IIOKa3aTelIs MPEIOMIICHUS.

dopMya TOHKOW JIMH3BL. Y BEIMYEHUE, JABAEMOE JIMH30M.

Xoxa myva, NMPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue nmpubopsl. Paspemaromnias crnoco6HocTh. [1a3 kak onTtuuyeckas
cUCTEMA.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHrepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMOJEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTep(EpPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. IIprMepsl KilacCHUECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YciloBue HaOII0ICHUS
IJIaBHBIX ~MAaKCHUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOro CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuuecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE IMPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.



Uccnenoanue npeaoMiieHUs CBETA.

HaOnronenue noaHoro BHyTpeHHEro oTpaxkeHus. Moiesib CBEeTOBO/Ia.

UccnenoBanne xoAa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMapaUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONWCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKoma, TEJIECKOIA.

HaGnronenue naTEepdepeHIny cBeTa.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuum ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBera.

Hab6nronenue nonsipuszaiuu cBera.

[TpumeHeHue MOASTPOUIOB JIJIs1 U3YUCHUS] MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenue nokazaresns npeoMeHUs CTeKIIa.

Uccnenoanne 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Toyyenue n300paxeHust B CUCTEME U3 INIOCKOTO 3epKajia v JTUH3HI.

[Tomy4yeHue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrnpoBaHue TEIECKOMMMYECKUX CHCTEM.

Habmronenune nudpakiuu, naTepdepeHIny U NoJIIpyu3aliy CBeTa.

N3ydenue nosusipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yuenune unTepPepeHIINm JIa3epHOTO U3ITyUYCHUsS Ha IBYX IIETISX.

Habntonenue nucnepcum.

Habnronenue u uccnenoBanue qudpakiimoOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa M3Iy4YEHUs CBETOJMOAA TIPU MOMOITU TUGPAKIIMOHHON
PELIETKHU.

Pa3nen 6. OcHOBBI cHIeIIHAJIBLHO TEOPUH OTHOCUTETHHOCTH.

'panuubl  NPUMEHMMOCTH  KJIACCHUYECKOM  MeXxaHuku.  lloctymnarel
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — wHTepBal.  lIpeoOpazoBanus  Jlopenna.
VYcnoue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMe/JICHHE
BPEMEHH M COKpAICHUE JTUHBI.

DHEPrus U UMITYJIbC PEASITUBUCTCKON YACTHUIIBI.

CBsI3b MacChl C SHEPruel U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MIOKOSI.



TexHruueckue yCTpOHMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

Y4yeHnueckuii 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHrie UMIyJIbCa W DHEPIHMM  PEISTHUBUCTCKUX — yacTHll (IO
dboTorpadusiM TPEKOB 3apSXKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapho-6011080ii Oyaausm.

PaBHOBecHOE TeruioBoe H3IydeHUE (U3IydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMemienus Buna. ['unotesa [lnanka o KBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®ororpdext. OnbiTel A. I'. CroneroBa. 3akonbsl poTrodddekra. YpaBHeHHe
OunmTerHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBeta (B UYAaCTHOCTH, JIaBJICHHUE CBeTa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U aOCOJIIOTHO OTpaxarollyro noBepxHocTh). Ombitel 1. H.
JleOenena.

BosHOBBIE cBOMCcTBa yacTthl. Bomubl ne bponnsa. /[nuna BonHs! ae bpois n
pa3Mepbl OOJAacTH JIOK&JIM3alUUW JBWXKyIIEWcs dacTuubl. KopmyckyispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneuuduka nsmepenuii B Mukpomupe. COOTHOIIEHUS HEONPEeIEHHOCTEN
['eitzenOepra.

TexHUYeCcKne YCTpPOMCTBA M TEXHOJOTHYECKHE TPOILECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJMO/I.

Hemoncmpayuu.

®oT03(dHeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

NccnegoBanne  3aBUCMMOCTHM  CONPOTUBIICHHS  MOJYIPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToano.

Conneunas 6arapes.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

HccnenoBanue goropesncropa.

N3mepenune nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus pororddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOAMO/I OT HAMPSKEHMUS.

Tema 2. @uzuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHass monenb aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornonieHue GOTOHOB MpU NEPEXOAE aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOi.



Bunbl ciektpoB. CieKTp YpOBHEHN 3HEPrUU aroMa BOAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeTa. Jlazep.

TexHH4eCcKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOILECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienue muHeyaThIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie padbomaoi, RPAKMUKYM.

Habumoienue nuHeiuaToro crexTpa.

HccnenoBanne criekTpa pa3pekeHHON0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anbga-pacnaj. DJIEKTPOHHBIM U TO3UTPOHHBIM OeTa-
pacman. [ amma-n3nydyeHue.

3aKOH pPaJAMOAKTHBHOIO pacmaza. PaanoakTWBHBIE HW30TONBI B IPHUPOJE.
CBolicTBa MOHU3HUPYIOLIErO0 H3JIy4YeHUs. BiusHuEe pagvOaKTUBHOCTH HA YKUBBIE
opranu3msl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

DHeprus CBsA3U HYKJIOHOB B siape. S aepHble cuibl. JledekT Maccel sapa.

SAnepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Metoapl perucTpaiuy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

QOyHIaMEHTAIBHBIE  B3aUMOACHCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
[Ipencrasnenne o CtannapTHor MoAenu. KBapk-rimt0oOHHAst MOJEb aAPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Monaenu. TéMmHas Matepusi U TEMHas
DHEPTHUS.

EnunctBO (hrznueckoit KapTUHBI MUpA.

TexHu4yeckue yCTpoMCTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, sepHBI  peakTop, TEPMOSICPHBIN peakTop, aTomHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadbopamopnuie pabomot, npaKmukKym.

HccnenoBanue TpekoB YyacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTIOJIB30BaHUEM JI03UMETPA.

N3yuenne norsiomuieHus 0eTa-4acTUl] aIFOMUHHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH.



Otansbl pa3BuTHs acTpoHoMuUU. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (PU3UKH [JIi OOBSICHEHUS MPHUPOIBI
KOCMUYECKHX 00BEKTOB.

Metoapl aCTpOHOMHYECKHX HccienoBaHU. (COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bupa 3Bé3anoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIMMOE
JIBU>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJiHIIA U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CreKTpaJIbHbIA KJ1acc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTH. BHYTpEeHHEEe CTpOeHHE
3BE37. COBpEMEHHBIC MPEJCTABICHHUS O MPOUCXOXKACHUHU U dBoonnn CoyHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilonokenume u auxenue CoJiHIa B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ua. Pazoeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe nzinyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxkue nabniooenus.

HaOnronenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIIOKEHHUH /I ONpeIeNICHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapus U SIPKUe
3BE3/BI.

Habnronenuss B Teneckon JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOILUICHUM.

Du3nYecKuil NPAKTUKYM.

Cnioco6bl u3MepeHus PU3NYeCKuX BETUYUH C MCIOJIB30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3NUYECKUX BEJTHYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETWYHMH, TPOBEpKAa MPEMIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszienax «YUEHUYECKHUU  DKCIICPUMEHT,
nabopaTtopHbIe pabOThI, MPAKTUKYM).

O06o0maromniee NOBTOpPEeHHUeE.



O060061enne U cucTeMaTu3anus CoAepKaHusl pa3AesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIMHAMUKAY», « DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBbHOCTH», «KBaHTOBas
¢uzuka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3uku U acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIBbHON M ATHYECKOH c(hepax AeSATeIbHOCTU YEJIOBEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE OIMCATEIbHOM,
CHUCTEeMATHU3UPYIOMIEeH, OOBSICHUTEIBHOM U  MPOTHOCTHYECKON  (QyHKUUH
(duznyeckoil Teopum, posib GU3NUECKON TeOpUU B (OPMUPOBAHUU NPEACTABICHUIN
0 Qu3nuecKol KapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnbie NOHAMUA, C6A3AHHBIE C USYUEHUECM MEM 0006 HAYYHO20
NnO3HaHuA: SBICHWE, HAY4YHBIH (akT, TUnore3a, (U3nYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: penieHUE CHUCTEMBI ypaBHEHUH. TpUrOHOMETpUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXI€CTBO. BEKTOpBI M MX MPOEKUMU HAa OCU KOOPAMHAT, CI0KEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUMA. [Ipu3Haku MogoOus TpPEyroJbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX (GUryp u 00bhEMa Tell.

Buonozua: >nekrpuueckue SBICHHUS B JKUBOM MpHpone, KojebaTelabHbIE
JNBWKEHUS B JKMBOM NIPUPOAE, 3SKOJOTMYECKHE PHCKHM IIPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYXKAroUlell  cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIUILIMHE, OINTHUYECKHE SIBICHHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJl1, MEXaHU3Mbl OOpa30BaHMsI KPUCTAJUIMYECKON pPEIETKH, CHEKTPaJIbHBIM
aHaJIN3.

I'eocpaghusa: wmarauTHple mNOMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
boToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUpPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
3JIEKTpoJBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeiay, 3JEKTPOJABUTATENb, pajaap, PaaHuONPUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meub, ynabTpa3BykoBass JUArHOCTUKA B TEXHUKE,



HpOCKHHOHHBIﬁ armapar, BOJIOKOHHAasd OIITHUKA, COJIHCYHAA 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbDI

JInyHOCTHBIE pe3yabTaTbl OCBOEHUS Y4yeOHoro mnpeamera «Pu3nuka»
JOJKHBI OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYarOUIMXCsl PyKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTALUM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKACHMIH, COOTBETCTBYIOIINX
TPaJIULMOHHBIM LEHHOCTSAM POCCHUHCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOIO
OIBITA W OIBITA JCSITEIBHOCTH B IIPOLIECCE pean3allid OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUS:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3UIMH  OOydYaloIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMpPUHATHE TPATUIUOHHBIX OOIIECYEIOBEYECKHX TIyMaHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBIECHUHM B 00pa30oBaTEIbHOU
OpraHH3alliy;

e yMEHHE B3aUMOJCHCTBOBATH C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHHUTapHOU 1 BOJIOHTEPCKOM 1E€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCIINTAHMS

e chOpPMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELLIEHUS,
OPUEHTUPYSACh HAa MOPaJIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOWYUBOTO Oy TyIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYAOBOI'0 BOCIIUTAHUS:



MHTEpPEC K pa3nuyHbIM chepam npopecCHOHATBLHON e TENIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOP Oyaylel npodeccuu u peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOINYIECCKOI0 BOCIIMTAaHUA

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEH Ccpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacIIMpPEHUE OMbITA EATEIBHOCTH 3KOJOTHMYECKOW HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTH HAYYHOI'0O NIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBaTh W aKTyaJlU3UpoOBaTh  IpoOiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIEAU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTH W IPOTUBOPEUMUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh TUIaH PEMICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITUXCSI
MaTepUAIBbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JECATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yabTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATHE PpabOTy B  YCIOBHUSX PeEalbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBnle ucciaenoBarebCKue 1eMCTBHA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOJIaMHU
(bu3nYecKoil HayKH;



BIAJCTh  HABBIKAMH  y4eOHO-UCCIIENIOBATEILCKOM M MPOEKTHOU
JEATEIBHOCTH B 00JacTu (U3UKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY ITIOMCKY METOJIOB peIICHHS 3a1ad  (PU3MIECKOTO
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €TI0
HHTEpIIpeTaluy, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallMsX, B TOM YHUCJIE MPU CO3JAHUU YUYEOHBIX MPOEKTOB B 00JaCTH
buznkuy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3ajady,
BBIJIBUTAaTh TUINOTE3y €€ PEIICHUs, HaXOJIUTh AapryMEeHThl JJIs
JIOKA3aTeNbCTBA CBOMX YTBEPKJICHUMW, 3aJ1aBaTh NapaMeTpbl U KPUTEPUU
penieHus;

AHAJIM3UPOBATh TMIOJIYYEHHBIE B XOJI€ PEIIEHUS 3aJa4d PE3yJIbTaThl,
KPUTUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTrHO3UPOBATh U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS TO (QU3NKE B MPAKTUYECKYIO 00JIaCTh
JKU3HEACATEIIbHOCTH,

yMEeTb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJCH, PE/IJIaraTh OPUTHHAIIbHBIC TTOIXObI U PEILICHMUS,;
CTaBUTH MPOOJIEMBI U 3a]1a4H, JIOMYCKAIOIINUE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora c undgopmanmueii:

BJIa/IeTh HaBbIKAMHU MOJyuyeHUs MH(poOpMauuu (PU3HUECKOTrO COJIEpKaHus
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITH IOMUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MHPOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCIIOJIb30BaTh CpeICTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHUs: WHGOpPMalWMKd M IEJeBOM ayJUTOpPHH, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKaTHBHBIC YHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBHUS:



OCYIIECTBISTh OOIIEHHE Ha YypoKax (U3UKK U BO BHEYPOUHOMH
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJb30BaTh  IPEUMYyINECTBA  KOMaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEN KaKI0TO WICHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JIE€ATEIBbHOCTH, OPraHW30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTaBJATH ILIAH
NEUCTBUM, paCIPENEIISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh KA4e€CTBO CBOETO BKJIAJa M KAXKIOIO0 y4aCTHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
VHULUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranmzanms:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  I[MO3HABATENBHYIO JEATEIbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
(bopMyaMpoBaTh COOCTBEHHBIE 33/]a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEUIEHUS PAaCUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH paboThl ¢ yYETOM HMEIOLUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclupsTh  paMKH ~ y4eOHOro  mpeaMera Ha  OCHOBE  JIMUHBIX
IIPEANIOYTEHUM;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, MOIUOHAJIbHbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHOM pediekcHr Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU Il OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHHBAaTh PUCKH M CBOECBPEMEHHO IMPHUHUMATH PEMIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MIPUHUMATH CeOsl, MOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

IpU3HABATh CBOE IIPaBO M MPABO JIPYTUX HA OIMIUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBbI T10
buzuke 71 YpOBHA CpPEAHEro o0O0mero oO0pa3oBaHHus Yy OOydYarOIIMXCS

COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN WHTEJIEKT, MIPEeIMOJIararoHii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMS, BKJIFOYAIOLIETO  CIIOCOOHOCTh ~ TIOHMMAaThb  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalnTHpPOBAThCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIeXy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYWUTHIBaTh €ro IMpU OCYLIECTBICHUH OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCS, NPOSBISATH HHTEpEC HU
paspemiaTh KOH(QIUKTHI.

ITPEAMETHBIE PE3VYJIbTATBI



K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3ynbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTD y 00YYarOIIUXCSl YMEHUM:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYyYHOUW KapTHHE MUPA,
3HAQUYEHHE OMHCATEIbHOM, CHCTEeMAaTH3UPYIOIIEeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOJenell (Qu3nYeckux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpIUalbHas CUCTeMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MaTEepHUAIbHAs TOYKA, PABHOYCKOPEHHOE JBHXKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmaiius, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYNPYTrOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTAIUIMYECKOI0) Teja, UACAbHBIN ra3, TOUSUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBus (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPUINUECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHITH MEXAaHUYECKUE TIPOIIECCHl U SBIICHHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JIBIXKEHUS, (POPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBIDKCHUS, TpeoOpazoBaHusi [anmuies Jyisi CKOPOCTH U TepeMelleHuUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTEINBHOCTH [l 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTUH,
YCJIOBUSI paBHOBECHS TBEPAOro Teja), MpPU HSTOM HCIOJIH30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeodpazoBanuii [ anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHl U SIBJICHUSI, UCTIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoONEKyIsipHOU GU3UKUA H
TepMOJMHAMHUKUA (CBA3b JAaBJEHUS HWJEAJbHOIO Tra3a CcO CpelHeu
KUHETUYECKOW JHEPIUel TEIUIOBOTO JBHXEHHS W KOHUECHTpPALMEU €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEAHEH KUHETUYECKOU
SHEPruel TEIMIOBOTO JABMXKCHHS €ro YacTHll, CBS3b JIABJICHUS UJEaTbHOIO
ra’a ¢ KOHLEHTpalUuMe MOJEKYJ H €ro TeMIepaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mEpBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCAX), MIPU 3TOM HCIOJIb30BATh
MaT€MaTUYeCKOe  BBIPAXKEHUE  3aKOHOB, yKa3blBaTh  YCIIOBHUS
NpUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanelipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBIICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI 3JIEKTPOJAMHAMUKU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, NPUHIUI CYNEPHO3ULUU DIIEKTPUUECKHUX
MOJIEH, MPU ATOM YKasbIBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyiona, a
TaK)Ke MPaKTUYECKH BaXKHBIE COOTHOIICHHUsS: 3aKOHbI OMma ISl ydyacTka
LHENMA W JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyisa—JleHna,
npasuiia Kupxroda, 3akonsr @apajes 1uist 31€KTPOIN3a);

ONMKCHIBATh (PUUYECKUE MPOILIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [IaBJIEHHWE, TNOTECHLUHUAJIbHAS »JHEPrus, KHHETHYECKas
JHEprusi, MEXaHUYecKasl dHeprus, padoTa CUJIbl, LEHTPOCTPEMUTEIILHOE
YCKOPEHHME, CWJIa TSKECTH, CUia YINPYTrOCTH, CHJIA TPEHUS, MOLIHOCTD,
DHEPrus B3aUMOJECUCTBHS Tena ¢ 3eMiI€dl BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyro gedopmanuu  MOpPYKUHBL, KOJUYECTBO TEILIOTHI,
abCcoyIIOTHAsI TeMIieparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSA
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO Ta3a, paboTa HAealIbHOTO Tasa,
OTHOCUTENbHAs BIAXKHOCTE Bo3ayxa, KIIJI waeanpbHOro TEmIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSKEHHOCTh AJIEKTPHUUECKOTO MOJIA,
HaMpsHKEHHOCTh MMOJIST TOYEYHOrO 3apsja WM 3apshKeHHOro Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, MOTEHLHUAI 3JIEKTPOCTATUYECKOTO TOJI,
pPa3HOCTh  NOTEHLUMAJIOB, JJEKTPOJABIXKyLIash CWJIa, CHJA  TOKa,
HaIpsHDKEHUE, MOIIMHOCTh TOKA, JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE ydyacTKa LENU C MOCJIEI0BaTEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS SJEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUsS  (PU3UYECKUX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBUKEHHE YacTULl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWXeHHUE, nuddysus, ucrnapeHue,
KHUIIEHUE U KOHJEHCALWs, [IJIABJIEHUE U KPUCTAJUIM3aLKsl, HAPABJIEHHOCTh
TEIUIONEepENaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOT O TPOBOIHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BEIMUMHBI OT
IpYro C  HUCIOJB30BAaHUEM TMPSAMBIX  U3MEPEHUN, TMpU  ITOM
KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3MYECKMX BEIUYUH B BUJE TIpapuKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEMIHOCTEN U3MEPEHUH, J1€JIaTh BBIBOJIBI IO PE3yJbTaTam
VICCIIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE M3MEpPEHHUs (U3MUECKUX BEIUYHUH, TPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbBHYIO YCTAHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE pE3yJNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0I01aTh MpaBmwila OE30MACHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAaHUN
B paMKax yd4eOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOW JESITENBHOCTH C HCHOJb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyecKoil MOJIENbIO: HA OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckol Mojenu, OTBeyarolied TpeOoBaHUAM 3a/ayu,
OpUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
($U3MYECKUX TEOpUd NPHU HCIOIb30BAHUM MATEMAaTUYECKUX METOJIOB
peuieHus 3a1ad, MNPpOBOJNUTH PACUEThl HA OCHOBAaHUU MMEIOIIMXCS JTAHHBIX,
aHAIM3UPOBAaTh pE3yJbTaTbl M KOPPEKTUPOBATH METOABI PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TPeOYIOIIHE NPUMEHEHUS 3HAaHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HKH, a TAaKKe MHTErpaluy 3HaHUN U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJICHUI C ONTOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOLECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBAThH MOCJIEICTBUS OBITOBOI M MPOU3BOJACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMH MPOIECCAMHU, C
MO3UIMI KOJOTHYEeCKON 0€30MaCHOCTH, MPEJCTABICHUN O palliOHAIEHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM HCHOJb30BAHUM JOCTUKEHUN
HAYKH W TEXHOJIOTUM U1 JAJIBHEUIIEro Ppa3BUTHUS UYEJIOBEUYECKOTO
00I11eCTBA;



OPUMEHSTh pa3IUYHbIe CTOCOObI paboThl ¢ MH(pOpManuen (HU3NIECKOro
COJEPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ITOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NPEIbsBICHUS yuyeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMAINH, CTPYKTYPUPOBAHUS U UHTEPIPETAIUH
uHbOpMAIlMK, TMOJYYEHHON U3 Pa3lUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UpPOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCA 3HAHWU, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U IIO3HABATEIIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B IpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIEI0BATENLCKUX paboT;

paboTarh B TIpYyIIE C HMCHOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH PAOOTy IPYMIbI, PALIMOHATIBHO PACIPEACIATh AESITEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenus B Il knacce mpenMeTHBIE Pe3yibTaThbl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

NOHMMATh pPOJb (QU3MKU B  SKOHOMHMYECKOH, TEXHOJOIMYECKOH,
COLIMAJIbHON M 3TUYECKON cdepax AeATeIbHOCTH YeJIOBeKa, POjb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJib ACTPOHOMHH B
NPAKTUYECKON  JICSITEIbHOCTH YeJIOBEKAa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKONW (YHKIMKA (PU3NUECKOW TEOopuu —
IIEKTPOJUHAMUKH, CIIEHHAIBHON TEOPUHM OTHOCHUTEIIBHOCTH, KBAHTOBOW
bu3uKy, posib Quanyeckord Teopur B (HOPMUPOBAHUM MPEICTABICHUN O
(bu3nUecKoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O0OLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
pa3nuyaTh YCJIOBHUS MPUMEHMMOCTH Mojened (QU3WYecKuX Teln U
IPOLECCOB  (SBJICHUH): OJHOPOJHOE DJJIEKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYeCKU MasTHUK,
UJCaNbHBIA TMPYKUHHBIA MASTHUK, TQPMOHUYECKUE BOJIHBI, HJI€AJbHBIMI
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO f]ipa U
KBaHTOBOM MOJIC/IM CBETA;

pa3iauuaTh yclIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (UIUYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TPOIECCH W SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS M 3aKOHBl JJICKTPOJMHAMUKU U
CHEIUaIbHOW  TEOPUHU  OTHOCUTENBHOCTH  (3aKOH  COXpPAaHEHHS
NIEKTPUUECKOro  3apsifa, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMArHUTHOM  WHAyKuuuM, npaBwio Jlenma, cBsa3p  DJIC
CAMOWHAYKIIMM B JJIEMEHTE OJJICKTPUUECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHe  OWHINTEHHA IS
dororddexra, mepBelii W BTOpOM mocTynatel bopa, mnpuHIMN
COOTHOILIEHHsI Heolpeaen€HHocTel ['eii3eHOepra, 3aKOHBI COXPaHEHUS
3apsI0BOTO ¥ MAacCOBOTO YHCEN M DHEPTUU B SACPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TMPOILECCHl U SIBJICHUS, HCIOJb3Yys BEJIWYUHBI:
HaAMPSHKEHHOCTD JIEKTPUIECKOTO TOJISI, TOTEHIIUAI DJICKTPOCTATUHIECKOTO
MOJISI, PAa3HOCTh TIOTCHIMAJIOB, JJICKTPOJABIDKYIIAS CHUIA, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS. CUJIAa CAMOMHIYKIIMM, HSHEPTrUs MAarHUTHOTO TOJIsS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMITYJIbC, TOJHAS DHEPTUs,
DHEPrus TIOKOS CBOOOJHOW YAaCTWIBI, DHEPTHsT W HMMIYJIbC (OTOHA,
MacCOBOE YHCIIO | 3apsil AIpa, SHEPTH CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (UBMUECKUX  SIBICHHIL:
AJIEKTPOMArHUTHAS MHIYKIIHSI, CAMOUHIYKIIMSI, pE30HAHC, UHTep(DEepeHITns
BOJH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddekrt), ambda- u Oera-pacnaisl
saep, raMMa-u3lydeHue sjuep, (pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIPEIENISITh HAIpaBICHUE WHIYKIIMA MAarHUTHOTO TIOJS MPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKUE ITOHATHS, TCOPUH H
3aKOHBI JIJIA aHalm3a M OOBACHEHWS (PU3NUECKUX IPOIECCOB,
MPOUCXOMSIUX B 3BE3/IaX, B 3BE3MHBIX CHUCTEMaX, B MEKTaJaKTUYECKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJIUTh HMCCIICIOBAHWE 3aBUCHMOCTCH (U3MYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TIPSAMBIX HW3MEPEHHM, TIPH O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
HNOTPEIIHOCTE  M3MEPEHHUH, JenaTb  BBIBOJBl IO  pe3yibTaTaM
UCCIIEI0BaHMS;

IPOBOJNUTH KOCBEHHBIE WM3MEPEHUA (PU3MUECKUX BEIUYMH, IPHU 3TOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ| W3MEPEHUs, OLCHUBATh A0COIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTH OMNBITHI IO MPOBEPKE MPEITIOKEHHONW THUIOTE3bI: TUIAaHUPOBATh
IKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpenoKEHHOU
TUIIOTE3bI;

OIHCHIBATh METO/IbI IOJyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOJiro1aTh TpaBWiia 0€30MacHOTO TPyJla MPU MPOBEIACHUN UCCIEAOBAHUMN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOW JESITENBHOCTH C HCMOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pematb pacy€THbIE 3aJayd C SIBHO 3aJJaHHOM W HEABHO 3aJaHHOMN
(Gu3MUEeCKO MOJIENbI0: Ha OCHOBAHMM AaHAJIM3a YCIOBUSA BBIOMPATh
dusznyeckue MoJend, OTBEYAroIIMe TpeOOBaHMSIM 3aladd, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUN
OpU  HCIOJb30BAaHUM MaTEeMaTHUYECKUX METOJOB pEIIeHUs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHM MMEIOIIMXCS IaHHBIX, aHAJIM3UPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YIETOM TMOTYyYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
pa3HbIX pa3ziesoB Kypca GU3MKH, a TAK)KE UHTETpalliy 3HAaHUN U3 ApYyTrux
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATh JIOTUYECKYIO
[ENOYKY PaCCy>KICHHUI C ONMOPOI Ha N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX W 3apyOexHBIX YUIEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUSI OBITOBOI U MPOU3BOJACTBEHHON
JESTEIIbHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MYECKHMH TMpoleccaMu, C
TO3UIIMI DKOJOTHYECKON 0€30MacCHOCTH, MPEACTABICHUN O palliOHATIEHOM
IPUPOJIOTIOIB30BAaHUH, @ TAK)KE PAa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUIM



HAyKH W TEXHOJIOTWHA JJisi JajJbHEHIIero pa3BUTUS UYEJIOBEYECKOTO
00I1IeCTBA;

NPUMEHATH Pa3iM4YHble CIOCOOBI paboThl ¢ MHPOpPMAIMEH (PU3NIECKOTO
COJEpKaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX  MH(POPMAIMOHHBIX
TEXHOJIOTUI, IPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE
TEXHOJIOTUM MJIsl TIOMCKa, TepepadOTKW U TPEAbABICHUA Y4YeOHOUW H
HAYYHO-TIONYJISIPHOM MH(pOPMAaILUU, CTPYKTYPHUPOBAHUSA M WHTEPIPETAIIN
uHbOpMaIlMK, TOJYYEHHONM U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OIEHHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alMOHHBIC u MO3HABATENbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B  MpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEOBATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COLHUAJIBHBIX poOJei,
IUTAHUPOBaTh pabOTy IPyMIbl, PAMOHAIBHO paclpeAessTh AesTEIbHOCTb
B HECTaHJAPTHBIX CUTYallUiX, aJIeKBAaTHO OIICHWBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiie nmpodeccnoHalbHON NesTENbHOCTH 1O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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>1 DusHHeCKHi MpakTHRYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazneny 16
bu6nunoreka [IOK
PezepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoasnsie | IlpakTudeckue (witcpp )
MPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
bubnuoreka [JOK
11 Marirroe roze 14 https://m.eds00.ru/39859¢f1
bubnnorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLHA 13 1 https://m.edso0.ru/39859%f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bu6mmoteka I[IOK
2.1 MexaHudeckue KoiaeOanus 10 https://m.edsoo.ru/39859¢f1
bu6mmoteka I[IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15 https://m.edso0.ru/39859f1
23 MexaHu4YeCcKHe U JJIEKTPOMAarHUTHBIE 10 1 bubmuorexa [LIOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6mmoteka [IOK
24 Onruica 25 1 https://m.edso0.ru/39859ef1
Hroro mo pasnery 60
Pa3zaen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bubnunoreka [IOK
31 Octoer CTO > 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5
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Pasgen 4. KBAHTOBASI ®PU3UKA
. bub6mmoreka [IOK
41 KopryckynapHo-BONHOBOH fyanHsm 15 https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
4.2 Pusuia aroma > https://m.edso0.ru/39859¢f1
43 ®u3KKa aTOMHOTO s11pa U DJIEMEHTAPHBIX 5 bubnuorexa [IOK
' JaCTHI https://m.edso00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DeMEeHTHI ACTPOHOMUH U aCTPO(PU3UKI 12 httos://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUSUUYECKHUMN MPAKTUKYM
. bubmuoreka [JOK
61 Dusiieckiit MPAKTHKYM 16 16 https://m.edsoo.ru/39859f1
Wroro mo paznery 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJAEPIKAHMS U OIIbITa 15 bubnnorexa [IOK
' NEeSATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3yuenuu kypca ¢pusuxu 10 — 11 kiaccos
Hroro mo pazneny 15
bu6nmorexa [IOK
P 10
S3CPBHOE BpeMA https://m.edso0.ru/39859%f1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoabnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 ®dusnka — pyHr1aMeHTaIbHAast HAyKa O 1 bubnuoreka [LIOK
pUpo/Ie https.//m.edsoo.ru/1beef346
5 Hayunslii METO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
UCCIeTOBaHMs (PU3MUECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOPHsI B IpoOIEcce
3 H03Ha11;)1/151 MIPUPOIBI pHa6JHop eHHue u 1 bubmorexa LHOK
PHPOEL. A https://m.edso0.ru/34c49931
JKCIIEPUMEHT B (pusmke
4 CriocoObl 3MepeHHst PU3NIECKUX 1 bubnnoreka [IOK
BEIINYHH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIbHAS
) MOTPEIIHOCTH U3MEPEHUH (PU3NUECKUX 1 brbsmorexa HOK
P p https://m.edsoo.ru/7f18fda3
BEJTUYHH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bu6mmoreka [LIOK
COBPEMEHHOIN HAYYHOU KapTUHBI MUDA, https://m.edsoo.ru/eabbdedl
B IIPAKTUUYECKOMN JACSITEIBHOCTH JFO/ICH
Mexannueckoe aBmkeHne. CucreMa
7 otcueta. OTHOCUTEIIBFHOCTD 1 bu6nunoreka [IOK
MEXaHU4eCKoro ABwkeHus. [Ipsimas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4yu MEXaHUKH
8 Paanyc-BekTop MaTepruaibHOM TOUKH, 1 bubnuoteka [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
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€ro INpoCKIKUH Ha OCHU KOOpAMUHAT.

Tpaektopus. [lepememienue. CKOpocTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NpsAMOJIMHEITHOE
nsuxenue. ['paduueckoe onucanue

bubnuorexa [JOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edso0.ru/89ba7190
JIBYDKEHUS

10 CnoxxeHue rnepeMenieHui U CKOpOCTEN. bubnuorexa [JOK
Pewmenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBHKEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnnoreka [IOK
[IpsmonuHeiHOE TBUKEHHE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHHUEM
I'padmueckoe onucanwue

12 MPSMOJIMHENHOTO JIBUKEHUS C Bubmorexa ITOK

https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue

13 CBOOOIHOTO ITaJECHU. 3aBUCUMOCTD bu6mmoteka [IOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX rpaduku

1 JIBmxeHue Tena, OpoieHHOro Mo bu6mmoteka [IOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonmHeliHoe nBuxeHne. /[Buxxenne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepnoa u yactora. bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LeHTpocTpeMUTENBHOE U MTOJHOE
YCKOpEHUe
16 IIpoBepounas paboTa o Teme bubmorexa LIOK

https://m.edsoo.ru/1242f32e



https://m.edsoo.ru/30a108a5
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"Kunemarnka"

Iepsbiit 3akoH HpioToHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bubnuorexa [JOK

17
[Tpuniun otHocutenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCTEMbI OTCUETA
18 Cuia. PaBHonelicTByromas cuia. bubnunoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3aumopeiictBue tein. TpeTuit 3aKkoH bubnnoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
IIpuHumn cynepno3unuu cui. Pemenne
20 3211;[311];21 1| yI/II-[MSHeHI/Ig 3aKOHOB bubmmorexa [IOK
P https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOT'O TSTOTEHUSI.
21 OKBUBAJIEHTHOCTH I'PAaBUTALIMOHHON U bubmmorexa [JOK
N p https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
99 Cuia TSDKeCTU M YCKOPEHHE bubnmnoreka [IOK
CBOOOHOTO MaJeHUs https://m.eds00.ru/22757f26
JIBu>keHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [IepBas bubnnoreka [IOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bu6nunoreka [IOK
24 . I'yka. B
Cuna ynpyrocth. 3axon T'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BusbI cun bubnuotexa [JOK
25 TpeHus. J{BH>KEHHE B )KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBbI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2ch29676
26 Hasnenue. [ mapocrarnueckoe but6mmoreka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOJIFOTHO TBEPI0€ TEJIO. bubnnoreka [IOK
27 [TocTymarenbHOE 1 BpamareabHOe bubnnoreka [IOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
o8 MOMEHT CHUJTIBI OTHOCUTEIBHO OCH bubnmoreka [[OK
BpauieHus. [lneqo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBEpAOMYy Teny. LleHnTp TsbkecTu Tena. bu6mmoteka [LIOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecus
bu6mmoteka [IOK
30 Penterre sanart https://m.edsoo.ru/dclcaacO
31 [IpoBepounas pabora o reme bubnnoreka [IOK
"lunamuka. CtaTuka TBepAOro rena' https://m.edsoo.ru/9f5a574c
NMnynsc maTepuasbHOM TOYKH,
32 CUCTEMBI MaTEepUaJIbHBIX TOUYEK. L{eHTp bubnuotexa [JOK
Macc CUCTEMBI MaTEPUAIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BMKEHUU LIEHTpa Macc
NMnynbc cuitbl 1 ”3BMEHEHHE UMITYJIbCa
33 Tena.y 3aK0H COXpaHCHUS I/IMHYJ‘II)Cya. bubnnorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMXKEHUE
MoMeHT uMITysibca MaTe€pUAIbHON
34 To4ku. [IpencraBnenue o coxpaHeHUH bu6mmoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPaIbHBIX https://m.edso0.ru/d6532eb9
TOJISIX
bubnmnoreka [IOK
3 CHICHHE Satas https://m.edso;.lru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubmuorexa [JOK

nepemenieHuu. ['papuyueckoe

https://m.edso00.ru/913974c7
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IIpeICTaBIEHUE PAOOThI CUJIIBL.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6nmoreka [IOK

37 U3MEHEHUN KUHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHMaNbHbBIE U HEMTOTEHIIMAIbHEIE
38 cuisbl. [loTennuansaas sueprusi. Bropas buGnnorexa [IOK
) prus. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMuUeckast CKOpocThb. CBsI3b
a00THI HENOTEHIMAJIBHBIX CUJI C
39 flsMeHeHHeM MEXAHUYECKOI dHEPIrUUu bubnmorexa [JOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTUH
Viupyrue u HEyIIpyrue CTOIKHOBEHUS.
40 v Z}ZII;GHI/IG Eey If }J/'IFJ'II/I JUIA UIEATBLHOM bubmaorexa LIOK
p pHY https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 ITpoBepounas pabora o Teme "3aKOHbI bubmuoreka [LIOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
PaszBuTHe nipesicTaBIeHu 0 IPUPOIE
P PP bu6mmoteka [IOK
42 TernoTel. OcHOBHBIE nooxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUXKEHME
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TeJI. XapaKkTep ABKEHUA U buGnnorexa [IOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMOJEMCTBYS YACTULL BENECTBA
Macca u pa3mepsl MOJIEKYII (ATOMOB).
44 KonnqecEBo Bep €CTBa 1’}I]oc(Tos{HHas3 bubmorexa LHOK
m ' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBecHE. bubnuoteka [IOK
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IlIxana enbcus

https://m.edso0.ru/0070d493

46 Pemrenue 3amau bubsmorexa [IOK
a https://m.edsoo.ru/1531aba5
. bu6nmoreka [IOK
47 n T
FICAILHBIH 123, & A30BBIC 3AKOHRT https://m.edsoo.ru/1deb2367
48 VYpaBHenue MenieneeBa-KnaneiipoHa. bubnnoreka [IOK
Pemrenue 3amau https://m.edsoo.ru/8d12c328
49 AOcomroTHas TeMIeparypa. 3aKoH bubnuorexa [JOK
JansToHa https.//m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bu6mmoteka [IOK
IOCTOSIHHEIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'pacduaeckoe mipescTaBieHne
51 Hfof[) OILIECCOB: E3(I:Te Ma, 130X0pa bubmorexa [IOK
pont ’ PM, pa, https://m.eds00.ru/1344327b
n3o0apa
bu6mmoteka [IOK
2 MKT
> Ocnosroe ypasHemnne https://m.edso0.ru/c8094721
bu6mmoteka [IOK
P
53 ClICHHe a1t https://m.edsoo0.ru/10265a05
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeHe KUHETUYECKON YHepruei https://m.edsoo.ru/c38af875
MOCTYNATENLHOTO TEIUIOBOTO ABMKECHUS
€€ yacTuil
55 O06001enre 1 cucTeMaTH3aIHsI SHAHU I bubnmnoreka [IOK
o teMe "OcHoBsl MKT" https://m.edso0.ru/09d12fd8
56 ITpoBepounas pabdora o Teme "OCHOBBI bubmuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckas cucrema. 3ajlaHue bu6nunoteka [IOK
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BHEIIHUX ycyioBui st T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTPHI.
[TapameTpsl T/I cuctemMbl Kak cpeHUe
3HAYCHUS BEIUYHH, OIMCHIBAIOIINX €&
Ha MUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HynesBoe Hauano TepMOgUHAMUKI.

bubnuorexa [JOK
58 CamornpounsBosbHas penakcanus T
MOTIPOHIBOIIBHAZ Pel it 11 https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uieanbHOro rasa B
59 TepMOJAMHAMUKE. Y CJIOBUS bubmorexa [IOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJICTTN
60 VYpaBaenue Meneneepa-Knaneiipona u bubnuorexa [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue 11t BHyTpEHHEN SHEPTUH
61 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5cac15
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMoauHaMuKe. Borancinenue paboTbl bubmuoreka [LIOK
no rpaduky mporecca Ha pV- https://m.edso0.ru/741d5738
rarpaMmme
Tennomnepenada kak cnoco0 U3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cuctemsr 6e3 bubamorexa [TOK
yIp P https://m.edso0.ru/3d734561
COBEpILICHUS PabOThI
64 KoHnBeknusi, TemnonpoBogHOCTb, bu6mmoreka [IOK
M3JIy4eHne https://m.edsoo.ru/157b54cd
65 KomuuectBo TeminoThl. TennoéMKoCTh but6mmoreka [JOK

Teaa. YaelnbHas U MOJIApHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BELIIECTBA. Y IeJIbHAsI
TEIIOTa CTOPAHMS TOTLJINBA

Pacuér konmmuecTBa TEIIOTHI IPH bubnmoreka [JOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 aguadbaTHOM mporiecce. bubnnoreka [IOK
[TepBolii 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
KonunuecTBo TeminoTel U paboTta Kak
68 Mepbl U3MCHECHHSI BHYTPEHHEH YHEPTHH bubmmorexa [IOK
p yIp P https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3aK0H TepMOIUHAMUKH 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
nporieccoB. Heobparumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX POIIECCOB
20 [TpuHIUIIBI NEHCTBUS TETUIOBBIX bu6mmoteka [IOK
mammH. KITJJ https://m.edsoo0.ru/2e945513
7 Makcumanbaoe 3HadeHne KITJI. Ik bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6nunoreka [IOK
72 P
CHICHAC SaMat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI
73 HCIIOJIb30BAaHMS TEIUIOBBIX JIBUTATEIIEH. bubnuorexa [JOK
TernmoBoe 3arpa3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6nunoreka [IOK
74 P
CHICHAC sa1at https://m.edso0.ru/c8c70432
O00011IeHIE U CUCTEMATH3ALINS 3HAHUN
" bubmmnorexa LIOK
75 o Teme "TepmoanHamuka. Temnossie

Maruye!"

https://m.edsoo.ru/28d62b3f
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[TpoBepounas paboTa 1o teme

bubnuorexa [IOK

76
"TepmonuHamuka. TermoBbie MAIMHBL" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue ¥ KOHAECHCALIUS.
77 I/Icf[a egne U KureHue. Y neapHas Bubmaorexa ITOK
P ' https://m.edso0.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
HaceliieHHbIe ¥ HEHACHIIICHHBIC MAPhI.
KauecTBennas 3aBUCHUMOCTE INIOTHOCTH
M JaBJIEHHUS HACBLIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(I))CTL oT bubmorexa LIOK
N PaTYpEL, https://m.edsoo0.ru/f5c17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHMOCTh TEMITEPaTyPhl KUIICHUS OT
ABIIEHUS B )KUIKOCTH
79 BrnaxxnocTh Bo3iyxa. AGCONIOTHAS U bubnnorexa [IOK
OTHOCHTEJIbHAS BIaXKHOCTH https://m.edsoo.ru/30ebbb79
bu6mmoteka [IOK
80 Pemrenne 3amau
o https://m.edsoo0.ru/18e95ff3
TBépnoe Teno. Kpucrammnueckue u
81 amop¢Hble Tena. AHU30TPOIUS CBONCTB brbsmorexa HOK
P ) R https://m.edso0.ru/20a88a03
KPHUCTAJJIOB
I1naBneHue U KpUCTAILIA3ALASL.
P bu6mmoteka [IOK
82 VaennHas TemiaoTa ILIaBIECHUS.
https://m.edsoo.ru/6ee91e9f
Cybmumarust
edopmanuu TBEPIOTO TEIA.
Aedop P bubmuorexa [JOK
83 Pactsixenue u cxatue. Casur. Monynb
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmarinit
TemnmoBoe pacmMpeHue KUJIKOCTEN U
" bubmuotexa [IOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIIOBBIX

KoJieOaHui HacCTull BEIICCTBa

https://m.edsoo.ru/7ba5edf2
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85 [TpeoOpa3oBanue sHEPrUM B (pa30BHIX bu6mmoteka [LIOK
rnepexojax https://m.edso0.ru/97a0672f

bu6nmoreka [IOK

86 v 0

PABHEHHE TEILIOBOTO baanca https://m.edsoo.ru/ab1521fb
bu6nmoteka [IOK

87 P

CHICHHE sajad https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.

88 Kanunnsipuele saBienus. JlaBnenue nomg bubmuorexa [IOK
HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunakoctu. Dopmyna Jlamiaca
O06o001IeHre 1 CUCTeMaTU3aIHs SHAHU I

89 1o TeMe "ArperaTHble COCTOSTHHUS bubmorexa [IOK

P " https://m.edso0.ru/0b52575¢
BemecTBa. Pa3oBbIe EPEXO/IbI
[IpoBepounas pabora mo Teme
90 "ir efaTHr,Ie (?OCTOSIHI/ISI BEIllECTBA bubmmorexa [IOK
P | B ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buma bubnmnoreka [IOK
AJIEKTPUYECKUX 3apsaaoB. [[poBoIHUKH, https://m.edsoo.ru/1aff445f
JUDJIEKTPUKU U TIOTYTIPOBOTHUKH
DneMeHTapHBIN TEKTPUUECKUN 3apsiI.

92 3aKOH COXpaHEHMS DIEKTPUUECKOTO bubmorexa [TOK

https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aunmoneiicteue 3apsiaoB. Toueunbie bubmuotexa [IOK
3apsanbl. 3akoH Kynona https://m.eds00.ru/445b7746

but6mmoreka [JOK

9 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nojie. Ero aeiictBue Ha

bubnuorexa [IOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37IEKTPHUUECKOro MOJIA.

9% [Tpo6usrii 3apsia. Jlunuu bu6mmoteka [LIOK
HanpsHKEHHOCTHU JIEKTPUUYECKOTO TOJISL. https://m.edsoo.ru/3dac6957
OAHOPOIHOE NEKTPUIECKOE 110JIE
[ToreHunanbHOCTH

97 ANEKTPOCTATUYECKOT0 NoJisl. PasHOCTh brbsmorexa HOK

P ‘ https://m.eds00.ru/80021447
MIOTEHILIMAJIOB U HAIPSDKEHUE
[loTenunanpHas 3Heprus 3apsaa B
98 aneKTpocTatuyeckom noiue. [lorenuan bubmorexa LHOK
' https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HaNPsHKEHHOCTH TOJIS U

99 a3HOCTH EOT@H HajioB JIs bubmorexa LIOK
P H g https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 IIpuHuumn cynepno3uuuu bubnnoreka [IOK
IIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c

bu6nunoreka [IOK

101 P

CHICHHC saAat https://m.edso0.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone bubnnoreka [IOK
PaBHOMEPHO 3apsKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEpPHO 3apsiKEHHOTO MO

103 00béMy mapa. [lone paBHOMepHO bubmmorexa [TOK

. . https://m.edsoo.ru/f7a665ee
3apsKEHHON O€CKOHEUHOM TIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM bubmuoreka [LIOK
roJje. Y CjaoBUe PaBHOBECHS 3apsJI0B https://m.edso0.ru/32405eab

105 JINDIIEKTPUKU U TIOJIYIIPOBOJHUKH B bu6muoreka [IOK

OJICKTPOCTATUYCCKOM II0JIE

https://m.edso0.ru/060ebab5
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Konpaencarop. DneKTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubsmorexa [IOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCAaTopa
[TapamniensHOE COeTMHEHNE bubnmoreka [[OK
107
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEIUHEHNUE bubnuortexa [JOK
KOHJIEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKEHHOTO KOHIEHCaTopa brbmmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bu6mmoteka [IOK
110 Pemenwne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>KeHUME 3apsyKEHHOM YaCTULIBI B bubnuortexa [JOK
OJIHOPOJITHOM JIEKTPUUYECKOM MOJIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3anau
113 O06o06meHne u cucTeMaTU3aIus 3HAaHUH bubmuorexa [JOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 ITpoBepounas pabora o reme bubnnoreka [IOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CITOBUS
115 CYILIECTBOBAHUS TIOCTOSIHHOTO brbsmorexa HOK
ym https://m.eds00.ru/233311b5
AIEKTPUIECKOTO TOKA
but6mmoreka [JOK
11 n .H
6 crowmin Toka. Hanpsbkerie n 3/1C https://m.edso00.ru/0839a115
117 3akon OMa 1St y9acTKa IeTIH. bubnmnoreka [IOK
DIEeKTpUYECKOE CONPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoreka [IOK

OAHOPOJAHOI'O MPOBOAHHKA OT €TO

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TIJ1I0Iaax MOICpeuYHOro
CCUCHUA

y,[[eJ'IBHOC COIIPOTUBJICHUE BEIICCTBA.

bubnuorexa [JOK

11
o Pemenue 3anau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapAILIETBLHOE, bub6nmoreka [IOK
CMEIIIAaHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUYECKUX bubnnoreka [IOK
ueneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubnuorexa [JOK
122 P
CHICHHE 3aAat https://m.edso0.ru/3881b469
123 PaGora snexTpuueckoro Toka. 3akoH bubnuortexa [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoteka [IOK
124 | Pewenne sazat https://m.eds00.ru/6761bfOf
MOMHOCTB ANEKTPUUECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BRIACIACMAs Ha bubmmorexa [IOK
B » BRI https://m.edso0.ru/99750a6f
pesucrope
bu6mmoteka [IOK
12 P
6 CHICHAC sa/tat https://m.edsoo.ru/eb72fc24
197 O/1C 1 BHyTpEHHEE CONIPOTUBIIEHHE bubnnoreka [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 15t TOJTHOM (3aMKHYTOM ) bubnmnoreka [IOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bu6nunoreka [IOK
129 Pemenme saxas https://m.eds00.ru/3580b679
bu6nunoreka [IOK
1 M
30 OIHOCT HCTOUHIKA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bu6muoreka [IOK
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https://m.edsoo0.ru/546f5632

132 Konpaencarop B 11enu mocToOSHHOTO TOKa bubmmorexa LOK
A pBI https://m.eds00.ru/35368f3e
bubnuorexa [JOK
1 P
33 CHICHIE safad https://m.eds00.ru/4410cef0
134 Pemenue 3amay mo teme "IlocTostHHBIN bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3ama4 o treme "[locTostHHBIN bubnuortexa [JOK
AJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amaq mo teme "IlocTostHHBIN bubnuoreka [IOK
ANEKTpUYECKUi TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre 1 CUCTeMaTU3aIHs SHAHU I
137 1o Teme "[1oCTOSHHBIN AIIeKTPUISCKUi bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 [IpoBepounas paborta o reme bubnnoreka [IOK
"ITocTOSIHHBIN 3NIEKTPUUECKU TOK" https://m.edso0.ru/1885ddf1
DnekTpruyeckasi MpoOBOAUMOCTD
139 aBJ'II:EI)HHX BemefTB QILJ'IGKT WYECKUi bubmorexa HOK
P ’ P https://m.edsoo.ru/da794295
TOK B MeTa/tax. CBepXIpoOBOUMOCTh
DNEeKTPUUECKU TOK B pacTBOpax U
140 aCITUIaBax AICKTPOJIUTOB. 3aKOHBI bubmmorexa [IOK
P P ) https://m.edsoo.ru/4b423491
Ddapagest 1S SIEKTPOIN3a
bubnunorexa [IOK
141 i !
DTEKTPHYECKHHt TOK B rasax. [Liasma https://m.edso00.ru/92d92f76
142 DNEKTPUUECKUN TOK B BAKyyMe. bu6mmoreka [IOK
Bakyymusbie npuOopbl https://m.edso0.ru/2E+160
143 DNEKTPUUECKUH TOK B bu6mmoreka [IOK

TTOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoIHUKOBBIE TPUOOPHI

bu6nmoreka [IOK
https://m.edso0.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKa U HapsKEHUS
B 1K TOCTOSTHHOT'O TOKA IIPHU TOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO C U(POBOIA
nabopatopueli o ¢pusuke. [Ipumeps
U3MepeHus: GU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMITHIOTEPHBIX TaTIYHUKOB"

bu6nmoreka [IOK
https://m.edso00.ru/5643ea56

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUSI
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopocTH"

bu6mmoteka [IOK
https://m.edsoo.ru/f6292f5f

147

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenune yCKOpeHHUsl IpU
IPSIMOJINHEHHOM paBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH"
w "MccnenoBanue 3aBUCUMOCTH TyTH
OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
nBYOKEeHUN"

bu6mmoteka [IOK
https://m.edso0.ru/6960b6ef

148

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yckopeHusi CBOOOIHOTO
najgeHus’ wim "M3ydenne qBrKxeHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

bu6nunoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKUil MPAKTUKYM I10 TEME
"N3y4yenue qBUKEHHS Teja 1o
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

bu6nunoteka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "HccnenoBanue
3aBUCHUMOCTH 1€pHO/1a OOpaIlleHHs
KOHHYECKOTO MasITHHKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJIIBI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mockoctu" win "IIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHHUS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €ro Macchl'”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIOLIUX B IPY>KUHE U
PE3UHOBOM 00pa3sle, OT ux
nepopmanuun” win "U3ydyenue
JIBUKEHMSI CUCTEMBI TEJl, CBA3AHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
Om0K"

bu6nunoreka [IOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenune ko3 uuneHTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3aBucuMocTtd FTp(N)" mnmn
"HccnenoBanue qBUKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" Win
"N3yuyenue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

bu6nunoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCKUi PAKTUKYM 10 TEME

bu6nunoteka [IOK
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"HccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TeJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT cui yrnpyroctu"
niu "M3ydyeHne ycroiuuBoCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
ornopsr"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TopMO3HOMY yTu'" ninm "U3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY IyTH"'

bubmuorexa [IOK
https://m.edsoo.ru/856fb28e

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOrO Ipolecca
(peKOMEHI0BaHO MUCIOIb30BAHNE
1ndpoBoii TadopaTopun)" win
"N3y4eHne n30X0pHOTo mpouecca” uin
"N3yuenue n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUS"

bu6mmoteka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue ynenbHON TEMI0EMKOCTH "
unu "UccnenoBanue nporecca

but6mmoreka [JOK
https://m.edsoo.ru/2f2faabl
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OCTBIBaHHMS BelecTBa" WU
"UccnenoBanue aquabaTHOTO
npouecca" uwim "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
HcTapeHus KUJIKOCTeN" uiun
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abcoMOTHON BIAXKHOCTH
BO3/lyXa U OLIEHKA Macchl IapoB B
nomenieHun". M3mepenue

K03 dULIIEeHTa TOBEPXHOCTHOTIO
HaTSDKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsSHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIY4eHHS CBETOAMO A" HIIH
"N3yueHue npoTekaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOH/IEHCaTOpoB"

bu6mmoteka [IOK
https://m.edsoo.ru/ec424377

159

®u3nuecKuil MPaKTUKYM 110 TEME
"HccnengoBaHue CMEIAaHHOTO

bu6nunoteka [IOK
https://m.edsoo.ru/2b179d98
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COCAMHEHUS PE3UCTOPOB" MU
"N3mepeHue y1enbHOro CONPOTUBIEHUS
npoBoaHukoB" wiu "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpsHKEHUs AJIs JIaMIIbl HaKaJIuBaHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue snexrpoiunsa" uim
"U3mepeHue 3apsiaa 0JHOBAJICHTHOTO
noHa" uin "MccienoBanue

bubmuorexa [IOK

160
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPhl" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepPUCTUKH auoaa"
PesepBubiil ypok. O000IIEHIE U
161 CI/ICTIe)MaTI/IBZII;)I/ISI 3HAHUH 10 TEME Bubmaorexa [OK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurblit ypok. O0001IEHHE 1
162 CI/ICTEM&TI/ISZI_II)I/IH 3HAHUH 10 TEME Bubmaorexa [IOK
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHeIi ypok. O000IIIEHHE U
163 CI/ICTEM&TI/ISZP Ws1 3HAHUI 10 TEME Bubmuoreia [JOK
" B | https://m.edso0.ru/0f9752ac
CraTtuka TBep0ro Tena
PesepsHrlil ypok. O000IIIEHHE U
164 CHCTIe)MaTHSZEHﬂ 3HAHUHI IO TEME Bubmzorexa LIOK
" " https://m.edso0.ru/6c0df9cc
3aKOHBI COXpaHEHHSI B MEXaHHUKE
PesepBHrlit ypok. O6001IeHNE 1
165 CHCTEMAaTHU3allsl 3HAaHHUH 110 TeMe but6mmoreka [JOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM
Teopuu”

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001ICHNE U

. bu6nmoteka [IOK
166 CHUCTEMATH3AalNA 3HAHUH I10 TEME 1
" " https://m.edsoo.ru/0bcc77cl
Tepmoaunamuka. TenaoBbie MallIUHBI
PesepBHbIil ypok. O6006111IeHIE 1
167 CUCTEMAaTH3alMsl 3HAaHUH 110 TEME 1 bu6mmoteka [LIOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
da3o0Bble nIEpeEX0bl"
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTI;MaTm:EHﬂ 3HaH1/n;1Jl 10 TEME 1 bubnnorexa [IOK
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBubiii ypok. O0001IEHIE U
P P . bubnuortexa [JOK
169 CHCTEMATH3aIMs 3HAHUM [10 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCcTOSTHHBIH IIEKTPUICCKHI TOK
Pesepsubiil ypok. O000IIEHNE U
170 CI/ICTEM&TI/ISZI_II)I/ISI 3HaHI/II;Iu o TeMme "Toku 1 Bubmorexa ITOK
| https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBLIEE KOJIMYECTBO YACOB IIO 170 16

I[TPOTPAMME
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB U IPOBOJTHUKOB C TOKOM 1 bubmorexa HOK
poBoA ' https://m.edso0.ru/487a8593
MarnutHoe nojie. ['unore3a Ammepa
BekTop MarHMTHOM MHIYKIIUH.
2 ITpun plxm CYIIEPITO3U Ifl/}ll MI;FHI/ITHBIX 1 bubmorexa [IOK
P “H YHep B . https://m.edsoo.ru/4clabcch
nosiei. JInHum MarHUTHOM MHAYKUMU
3 MarsauTHOE 110J1€ IPOBOJHHUKA C 1 bubnuorexa [JOK
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJICHUE U 1 bubnnoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ha
bu6mmoreka [IOK
) Pemenue 3ana 1
HHeHHE salat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [LIOK
DneKTpOnu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIleHUE U
7 MOAyJib. JIBH>KEHHE 3apsSKEHHON 1 bubmuoreka [IOK
YacTULBI B OTHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
oJie
bu6nunoreka [IOK
8 P 1
CHICHHC saAat https://m.edso0.ru/504e98¢c7
b K
9 Pa6ora cwel Jlopenia 1 nomorexa O

https://m.edsoo.ru/d518be4b
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bu6nmoreka [IOK

10 Pewerre sazad https://m.eds00.ru/93617bd9
Ma O€ I10JIE B BEILIECTBE.
11 e FHZI;I;FH;;(HB iama- ;B bubmorexa HOK
pp > 18P https://m.eds00.ru/30ff9608
JIMaMarHeTUKH
OcHOBHbBIE CBOMCTBA
12 dbeppomarnerukoB. [IpumeneHue bubsmorexa [IOK
pp P https://m.edso0.ru/0b58190a
(dheppomMarHeTHKOB
13 Pemenue 3aga4d mo teMe "Marautaoe bu6mmoteka [IOK
rosne" https://m.edsoo0.ru/5b55¢307
14 Pemenue 3amau mo teme "MarautHoe bubnuorexa [JOK
nosne" https://m.edsoo.ru/41c4ae8a
SIBneHue IIEKTPOMArHUTHOU
15 HH nn. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
FYRIHH. P https://m.edsoo.ru/b3efalcl
WHAYKIIUU
bu6nunoteka [IOK
16 SAC nHyKumH https://m.eds00.ru/48150bd8
17 3aKO0H 3JIEKTPOMArHUTHON MHTYKIIUH bubnmnoreka [IOK
QPapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anextpuueckoe nosue. Toku bubmuoreka [LIOK
dyko https://m.edsoo.ru/15abe140
19 OJC uHayKIUU B JBUKYIIUXCA bubmuotexa [IOK
ITPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmoreka [JOK
20 Pemenne 3anas https://m.edsoo.ru/4dfda618
bu6nunoreka [IOK
21 Hpasmiio Jlerma https://m.edsoo.ru/bbc22726
22 NunykruBHocTh. Karymka bubmmoreka LIOK
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HHAYKTUBHOCTHU B LICIIA ITOCTOSAHHOT'O

https://m.edsoo.ru/621eae9d

TOKa
23 SBnenne camounaykuuu. I/C bubnuorexa [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOT'O TOJISI KATYILIKH C bubnnoreka [IOK
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11l
bub6nmoreka [IOK
25 P
CHICHHAC 3a/1at https://m.eds00.ru/88f69d2b
26 O06001IeHNEe U CUCTEMATU3ALIHS bubnuorexa [JOK
3HAHUM 110 TeMe "DIeKTpouHaMuKa" https://m.edsoo.ru/76484025
97 [IpoBepounas paboTa o reme bubnuortexa [JOK
"OnexTponuHamuka" https://m.edsoo.ru/8ae09b98
Komnebarennuas cuctema. CBOOOIHBIE
28 kosaeOanus. ['apmonnyeckue bubmmorexa [JOK
-1 ap https://m.edsoo.ru/7c1db385
KoeOaHus
29 Kunemarnueckoe U TUHAMHUYECKOE bu6nunoteka [IOK
OIMCaHUeE KoJIe0aTENbHBIX IBIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BoBos
JTAHAMHYECKOTO OIHCAHUS
30 rapMOHHMYECKHUX KOJIEOaHUH U3 UX bubmorexa HOK
P https://m.edso0.ru/e3c99692
IHEPTEeTHYECKOTO U KHHEMATHYIECKOTO
OIMCAaHHUS
bu6nunoreka [IOK
31 A I
MILTHTY 1@ 1 asa KoneOamHit https://m.edsoo.ru/7a0c439a
[Tepuron u yactoTta KoneOaHUH.
32 [Tepron manbsix cBOOOIHBIX bu6nunoreka [IOK

KoJeOaHui MaTeMaTUYECKOTO
MasTHHKA. [lepro cBOOO HBIX

https://m.edsoo.ru/e0399319
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KoJ1e0aHui MPY>KUHHOTO MasiTHUKA

3aryxaromue KonedaHusl. bu6mmoteka [LIOK
33
Breinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
bubnuorexa [IOK
4 A
3 BTOKO/ICOaHMS https://m.edsoo.ru/6add2644
bubnuorexa [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHdepeHius "Mexanudeckue
36 K(f)ﬂe6aHI/I}(Ib BpM ;,IKaJILHHX bubmorexa LHOK
"y https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIUS
37 3HaHW 10 TeMe "MexaHnuecKkue bubnnorexa [IOK
" https://m.edsoo.ru/eb84182f
Konebanus
DJeKTpOMarHuTHbIE KOJIeOaHusI. bubnnoreka [IOK
38 .
KonebartenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmymna Tomcona. CBsA3b aMILTATY/IbI
39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0M bubmaorexa [IOK
https://m.edsoo0.ru/093f9af1
CWJIBI TOKA B KOJI€OATEIIBHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUH B bubnuorexa [JOK
ueaIbHOM K0JIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromnue 3I1eKTPOMarHuTHEIE
41 Kon}:(;aHpII]jf Brem p €HHEIE bubnmotexa LIOK
’ yxA https://m.edso0.ru/5e668619
ANEKTPOMArHUTHBIEC KOeOaHus
[Iepemennslit TOk. Pesucrop n
42 KOHJIEHCATOP B LIEMH IEPEMEHHOTO bubmmorexa [OK
A pBH P https://m.eds00.ru/84836152
TOKa
43 Karymka nHIYKTUBHOCTH B LIEU bubmmoreka LIOK
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INEPEMEHHOT'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMma 1151 3JIEKTPUUECKOM LIenn

bubnuorexa [JOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoniHocTh IEPEMEHHOI0 TOKA.
45 AMII:IL:'II/IT ,Z[HOCpI/I IEUCTBYIOIEE Bubmiorexa LIOK
y y https://m.edsoo.ru/lcacéc4c
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS
46 Pe3oHanc B 2ieKTpUYECKON 1enn Brbmmorexa [JOK
P H https://m.edso0.ru/087506df
bu6mmoteka [IOK
47 P
CHICHHAC 3a/1at https://m.edsoo.ru/al16836a4
Nneansubii TpanchopMaTop.
48 HﬂonsBo CTBg ne(be paqa Hp Bubmiorexa LIOK
p g > T1epeA . https://m.edso00.ru/f97418ae
MOTpeOJICHUE ATEKTPUICCKOU SHEPTUN
DKOJIOrM4eCKHe PUCKU TPpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp TIBT J:. I/ICHOJ‘IB30EI:)aHI/I}I ’ Bubmoreia IJOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B IOBCETHEBHOM
JKU3HU
bu6nunoteka [IOK
50 P
CHICHHE 3aAat https://m.edsoo.ru/ee6677ed
bu6nunoreka [IOK
51 P
CHICHHE 3aAat https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3ALIUS
52 3HAHUH 110 TeMe "DIEKTPOMATrHUTHEIE Bubmrorexa LIOK
" P https://m.edso0.ru/401024a9
KoJIe0aHus
53 MexaHW4eCKue BOJIHBI. but6mmoreka [JOK
XapakTepuCTUKN MEXaHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUUYECKHUX BOJIH bubnuoteka [IOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKTEepPUCTUKHU 3BYKa bubmorexa LIOK
yi. Aapaicrep e https://m.eds00.ru/13806f09
56 Wudpassyk u ynbrpassyk. LllymoBoe bubnnoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
> Pemenne sanat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHHIE BOJIHBI. bubnnorexa [IOK
N3nydyeHue 3neKTpOMAarHUuTHHIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus EKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
CBolicTBa AIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxasna 31eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHEeHHE 3TIEKTPOMArHUTHBIX brbsmorexa HOK
p P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TelleBUaeHusd. Pagromokamnus. bu6nunoteka [IOK
ONEeKTPOMarHuTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f1f8
OKpY>Karollen CpeJibl
62 ITpoBepounas pabora o reme bubnnoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aK0H IPSIMOJIMHEWHOTO bubnuorexa [JOK
pacnpocTpaHEHHUs CBETA https://m.edso0.ru/f9566406
Pemenue 3anay Ha npUMEHEHNE
64 3aKOHa MPSMOJIMHEHHOT0 bubmmorexa [TOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHs CBETa
65 OTtpaxenue cBeta. [Imockoe 3epkano. bubnmnoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 IIpenomnenue cBera. AGCONIOTHBIN U bubmmoreka LIOK
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OTHOCHUTEJIbHBIN IIOKa3aTellb
npenomieHus. [loaHoe BHyTpeHHEe
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOI'O BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6nmoteka [IOK

67
SAROHOB OTPANCHHS 1 TIPEHOMICHIA https://m.edso0.ru/49d830a9
cBeTa
Xop nyudeit B npusme. Jucnepcus
. bubnuorexa [JOK
68 cBerta. CII0KHBIH cocTaB OeJIoro CBeTa.
https://m.edsoo.ru/d8elc3be
IiBer
69 JIunzel. DoKycHOE pacCTOSHHUE U bubnnoreka [IOK
OIITHYECKAs CHJIA JIMH3bI https://m.edso0.ru/60441359
70 [TocTpoenne n300pakeHni B TNH3AX U bubnuoreka [LIOK
UX CUCTEMaX. YBEIINUYEHHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha HOCTpOEHUE
71 1300 amer?ﬁ O aellzlmx C Bubmorexa IIOK
p ’ i https://m.edso0.ru/5a868f09
MOMOIIIBIO JINH3
72 I'na3 xak onTuyeckas cucreMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. ITpenennl
73 i} I/IMGHI/IMOJCI:TI/I FC(I))M);[T HYECKOM Bubmorexa IIOK
P p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKOpOCTh CBETa U METOIbI €€ bubmuotexa [IOK
A3MEPEHHUS https://m.edsoo.ru/f32aab06
bu6nunoreka [IOK
75
Jlucriepeust caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHbIe HCTOYHUKH. Y CIIOBUSI

77 HaOII0ICHUSI MAKCUMYMOB 1 bubnnorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHUMYMOB
bu6nmoreka [IOK
8 Pewerre sazad https://m.edsoc?ru/3061de2b
bu6nmoreka [IOK
& lpumenenne nxrepdeperin https://m.edsoc?ru/668edb08
bu6mmoteka [IOK
80 Jludppatcuis ceera https://m.edsoﬁu/lZedO4b5
81 HudpaximonHas pemérka. Y cioBue bubnuoreka [LIOK
HaOII0/IeHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6nunoreka [IOK
82 Pemenme saxas https://m.edsogru/d580411a
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [LIOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
84 Pemenme saxas https://m.edsoc?ru/c56c8158
85 CBeToBbI€ SIBJICHUS B IPUPOJIE brbsmorexa HOK
https://m.edso0.ru/0b36363d
86 O06o001IeHre U CHCTeMaTH3 AU bubmuorexa [JOK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 [IpoBepounas pabora o Teme bubmuoreka [LIOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH
88 KJIACCHYCCKOM MEXaHUKHU. 3aKOHBI but6mmoreka [JOK
3JIEKTPOAMHAMUKY U IIPUHLIAIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 Iloctynatel cienuantbHON TEOPUU bubmmoreka LIOK
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OTHOCUTCIIBPHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [Ipeobpazosanus Jlopenna.
YcnoBue NpUYUHHOCTH.

bu6nmoteka [IOK

90
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH M COKpAIllEHUE
JUTUHBI
01 OHeprus 1 UMILYJIbC PEISITUBUCTCKON bubnnorexa [IOK
YaCTHUILbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HUMITYJIECOM PEISITUBUCTCKOM YaCTHUIIBI bubmmorexa [JOK
' https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBECHOE TEIJIOBOE U3IIyUYCHUE bubmorexa [IOK
i https://m.edsoo.ru/f54035a5
bu6mmoteka [IOK
4 B
o 3axon emermenHs Buxa https://m.edso0.ru/1c5ff752
05 ['umoresza M. I1nanka o KkBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 C)
HEPIA H HMITYLC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®orosrdpdext. OnbiTe A. T bu6mmoreka [IOK
CroneroBa. 3akoHbl (poTodPdexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITeHA 7151
98 doroapdexra. "KpacHas rpanuma” bubmmorexa LIOK
0P paHL https://m.edsoo.ru/01ef4556
dhotordpdexra
99 Hanenue ceeta. OnwiTh [1. H. but6mmoreka [JOK
JleGenena https://m.eds00.ru/64b4f966
100 BoitHOBEIE CBOICTBA YaCTHI] but6mmoreka [JOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
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https://m.edsoo.ru/f59cfcec

Bounbl ge bpoitns. JliinHa BoHbI e

bubnuorexa [JOK

101 bpotit i pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH JIBUKYIIEHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyalli3M bubsmorexa [IOK
PHyCKyIp a4 https://m.edsoo.ru/8ccab62a
103 Judpakius 21eKTPOHOB Ha bubnunoreka [IOK
KpHUCTaJIax https://m.edsoo.ru/30dbal8c
C i .
108 | Covmenson neompestrbmmoonet Buaorecs LIOK
. pet https://m.edso0.ru/65783dec
['eitzenbepra
bubnuorexa [JOK
105 P
CIICHHC rpadiieckiX 3a1a https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
1 P
06 CLICHHE pacHCTHbIX Sanat https://m.edsoo.ru/ee9b3182
[TpoBepounas pabora o Temam:
107 "OPCHOIB)H CTOI')' "KopnyckynsipHo- bubmorexa HOK
. S PHyCkyIBip https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OnBITHI IO HCCTIEIOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mojenb aToma bubmmorexa [IOK
: P https://m.edso0.ru/312b750a
Pesepdopna
bu6nunoreka [IOK
109 Hoctyxatst bopa https://m.edsoo.ru/404dfa%a
110 Buasl ciektpoB. CriekTp ypoBHEH bubmuotexa [IOK
SHEPTUH aTOMa BOJOpPOAA https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYX/IEHHOE bubmuoreka [LIOK
U3JIy4YEHHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubmmoreka LIOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
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https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsn u
MaccoBO€ 4UCIo sapa. M30Tomsl.
PannoaktuBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOoH paJu0aKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nyuyeHus. Bnusaue
PaIMOaKTUBHOCTH HA KUBbIE
opranusmsl. Jlozumerpust

bu6mmoteka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SAnepublie cunbl. Jledext Macce sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [Ipobaemsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKUE ACTIEKThI Pa3BUTHSA
SIIEPHOM SHEPTETUKH

bubnuorexa [JOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u
HCCIIEA0BAHMS YIEMEHTAPHBIX YACTHII.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapKk-TirooHHast MOJIENb
aZlpOHOB

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas Martepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUpa

bu6nunoreka [IOK
https://m.edsoo.ru/c026fd37

118

OTanel Pa3sBUTHUA aCTPOHOMUMU.

but6mmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHHUE ACTPpOHOMUH

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

bubnuorexa [JOK

119
00BEKTOB. METOIBI ACTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBL, PAJHOTEIECKOIEI buGnnorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 38é3nn0ro Heba. Co3Besnus,
121 sIpDKHE 3BE3]bI, IJIAHETHI, UX BUAUMOE bubmaorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBYDKEHUE
Conneynas cuctema. ComHIle.
122 ConHe4Hast akTUBHOCTE. MICTOUHHK bubmmorexa [JOK
. https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, UX OCHOBHBIE
123 xa aJ:(Te UCTUKU. [[narpamma bubmorexa HOK
\ Parctep . P " https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TIaBHOH MOCIEI0BATEILHOCTH bubmorexa HOK
A 8 https://m.edsoo.ru/b3ch766¢
BnyTtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE NPEACTABIEHUS O bubnnoreka [IOK
MIPOMCXO0XKACHUH U 3Boaronnu ConHia https://m.edsoo.ru/d09da494
M 3BE3]1. DTalbl )KU3HU 3BE3]
Mneunsiii [Iyre — Hama ["anakTuka.
126 Turel ranaktuk. YEpHbIE OBIPHI B bubmmorexa [JOK
P AbIP https://m.edsoo.ru/7cd10a0a
SJIpax TaJaKTUK
127 Bcenennas. Pacuupenue Beenennoi. bubnmnoreka [IOK

3akon Xabb6mna. Teopus bomnbiioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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B3pbIBA. PenuxroBoe H3JIIYyYCHUC

128

MacmtaGHast cTpykTypa Beenennoi.
Meraranaktuka

bubnuorexa [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npoOaemMbl aCTpOHOMUH

bubnuorexa [IOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanue MaroiuTHOTO OIS
MMOCTOSSHHBIX MarHUTOB' MJIK
"UccaenoBaHue CBOICTB
(heppoMarseTukoB" MU
"UccneqoBanue AeHCTBUI
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

bubnuorexa [JOK
https://m.edsoo.ru/67361aef

131

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue cuiiel AMriepa wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuibl ToKa" WK
"OnpeneneHne MarHUTHON MHAYKIIUN
Ha OCHOBE U3MepeHus cuiibl Amrepa”

bu6mmoteka [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHUTHOM MHAYKIMH'" WIIN
"Onpenenenne HHIYKIUA BUXPEBOTO
MarHuTHOro nosis"

https://m.edsoo.ru/c36658da

133

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHAykiuu" win "Coopka Moenu
AJIEKTPOMArHUTHOTO reHeparopa”

but6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

134

Pu3HYECKUl IPAKTUKYM I10 TEME

bu6nunoteka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepeHue neprojia CBOOOIHBIX
KOJIeOaHUH HUTSIHOTO ¥ TIPY>KUHHOTO
MAasTHUKOB"

https://m.edsoo.ru/5d159d35

Du3nYECKUi MPAKTUKYM I10 TEME

" bu6nmoreka [IOK

135 nls}%;(:ipHaj;B;:::Hii?‘mH B https://m.edsoo.ru/a28026bd
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue NepeMeHHOro ToKa
yepes M0cye10BaTelbHO COSMHEHHBIE

136 KOHJIEHCaTop, KaTyIIKy U pe3uctop"” BHGJ_IHOTeKa HOK
i "HccesoBasme paGoTsI https://m.edsoo.ru/89dc2d90
HCTOYHUKOB CBETA B LIENIH
[IEPEMEHHOTI0 TOKa"
dusnueckuil MpakTUKyM 1O TeMe

137 "N3yueHue napaMmeTpoB 3ByKOBOM bubmorexa [IOK
. https://m.edsoo.ru/b100661a
@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue rnokazaTens mpesioMIIeHuUs

8 ot o
M300pakeHUS B CUCTEME U3 TUIOCKOTO T '
3epKaya U JUH3bI"
Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnmenqoBanne 3aBUCHMOCTH

139 (OKYCHOTO pacCcTOSIHUS OT BELIECTBA bu6mmoreka [IOK
(Ha mpuUMepe KUAKUX JIMH3)" UITH https://m.edsoo.ru/b879fb3f
"N3mepenue (OKyCHOTO pacCTOSHUS
paccenBarONMX JIUH3"

140 Du3rYecKuil IPaKTUKYM 110 TEME bu6muoreka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

UHTEp(EPEHITNHN U TIOJISAPU3AITTI
cBeta"

141

Du3NYECKU MPAKTUKYM 10 TEME
"OnpenesieHue UMIYJIbCa U SHEPTUHU
PENSATUBUCTCKUX YacTull (1o
dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHI[ B MArHUTHOM I10J1¢)"

bubnuorexa [IOK
https://m.edsoo.ru/63756¢47

142

Ou3nyecKuil MpakTUKyM IO TEME
"U3mepenue nocrosinHou [linanka Ha
ocHOBe uccienoBanus Gorodrpdexra”
unmu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/] OT
HarnpspKkeHus "

bu6mmoteka [IOK
https://m.edsoo.ru/ebh916f82

143

®Ou3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3pekeHHOT0 aTOMAapHOTO BOJOPOAA
1 U3MepeHue nocrosiHHon Punbdepra"

bu6mmoteka [IOK
https://m.edsoo.ru/ec651eb8

144

Du3nUeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue painiOaKTUBHOTO
(doHa c ucoab30BaHUEM J03UMeTpa"
nin "M3ydenue nornomenus oera-
YacTHUI alfOMUHHEM "

bu6mmoteka [IOK
https://m.edsoo.ru/c3dabebe

145

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
WCTIOIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHUS HeOEeCHBIX 00HEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE

but6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3ausi CeBEpHOTO MOMyIIapus 1
spkue 3BE37b1" miu "HaOmonenus B
Teseckon JIyHbl, IIaHeT, TYMaHHOCTE!
U 3BE3IHBIX CKOIUIEHUN"

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Ponb pu3nku u acTpoHOMUU B

. . bubnmoreka [JOK
146 SKOHOMMYCCKOH, TEXHOJIOTUUECKOM,
N N https://m.edsoo.ru/ad6ddeed
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEILHOCTH YEJIOBEKA
O00011IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib u MecTo pu3uKH 1 bubnnorexa [IOK
ACTPOHOMUH B COBPEMEHHOM Hay4YHOH https://m.edsoo.ru/18f19f7c
KapTUHE MUpa
O00011IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb ¢u3nueckoil Teopuu B
OPMHUPOBAHUH TIPEJICTABICHUAN O
148 ingnqeimﬁ Ka TEIHC MHpa, MECTO bubmmorexa LIOK
o ap Pa https://m.edso0.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHpA B O0IIEM
pSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPECTABICHUN O IPUPOJIE
149 O06o00611eHre U cucTeMaTH3aIs bubnmnoreka [IOK
3HaHui o Teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHne U cucTeMaTH3aIHs bub6muoreka [IOK
3HaHui 1mo teme "Kuaemaruka" https://m.edsoo.ru/4e31b507
O06o00meHre B cuCTeMaTH3aIUS bubmuorexa [JOK
151 A n "
3HaHu# 1o teme "JluHamuka https://m.edsoo.ru/2dfbafc5
O06o0061IeHre U cucTeMaTH3alus
o " bu6nunoteka [IOK
152 3HaHui 1o reme "CraTuka TBEpI0ro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
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O06001IeHEe 1 cuCTEMaTU3alIUA

153 3HaHU# 0 TeMe "3aKOHEI COXPaHEHUS Brbmmorexa [JOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O000I11IeHNE U CUCTEMATU3AIUS
. " bu6nmoreka [IOK
154 3HaHui 1mo TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPUHN
O0001IeHNEe U CHCTEMATH3AIIS
155 3HaHui no reme "TepmoanHaMuka Bubmaorexa [IOK
F,) ' https://m.eds00.ru/c63f7¢10
TermoBrie MAaITMHEI
O0001IeHE ¥ CUCTEMAaTH3aLIHS
156 3HaHU# Mo TeMe "ArperaTHbie bubnnoreka [IOK
coctosguus BelectBa. Da3oBrie https://m.edsoo.ru/1d36b5b1
nepexozs"”
O0001IeHNE U CUCTEMATH3AIUSA
157 3HAHUH 110 TeMe "DINEKTPUIECKOE bubmmorexa [IOK
" https://m.edsoo.ru/3bf0def9
1oJIe
O0001IeHEe B CHCTEMATH3AIU
158 3HaHu# o Teme "IlocToOSHHBII Bubmoreia [JOK
N " https://m.edso0.ru/71453ee6
ANEKTPUYECKUIN TOK
O00011IeHE B CHCTEMATH3aIUsA
. " bu6nunoteka [IOK
159 3HaHUM 10 TeMe "TOKH B pa3IuYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubmuotexa [IOK
3HaHUH o Teme "MarauTHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBublit ypok. O00011I€HIE U
161 CI/ICTIe)MaTme}:p WS 3HAHHUH 110 TEME bubmorexa [IOK
" B " https://m.edso0.ru/053e2248
DNeKTpOMarHuTHAs UHAYKITUS
162 PezepHblil ypok. O60011eHIE U bubmmoreka LIOK



https://m.edsoo.ru/32a4d1a0
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cUCTEMATH3AIIMs 3HAHUH 110 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

163 CHCTEMATHU3AIHI 3HAHUH 10 TEME Bubmmoreka LIOK
" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIEC KOJICOaHHUS
PesepBHelil ypok. O000IICHHE 1
CHUCTeMaTHU3aIvs 3HaHUK 110 TeMe bubnuorexa [JOK
164 "
MexaHu4eCKHE U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusblil ypok. O000IIEHNE 1
P P . bubnuortexa [JOK
165 cucTeMaTH3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
Ormruka
PesepBusblil ypok. O000IMIEHNE 1
166 CI/ICTI;MaTmZp WSt 3HaHI/II;III 10 TEME Brbmoreia [JOK
I https://m.edsoo.ru/5beclc65
"Ocuosbl CTO"
PesepBusblil ypok. O0001IEHNE 1
167 CHCleMaTmZp WS 3HAHUH 10 TEME Bubmiorexa LIOK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckynsipHo-BOTHOBOH qyanu3m
PesepBublil ypok. O000mIEHNE U
168 CI/ICleMaTI/ISZ.]p WSl 3HAHUI 10 TEME Bubmoreia IJOK
" 1 " https://m.edso0.ru/1f511654
dusuka atoma
PeseprubIil ypok. O6001eHIE 1
169 CHUCTeMaTH3aIvs 3HAHUH 110 TEMe bubmuorexa [JOK
"®u3uka aTOMHOTO AApa U https://m.edso00.ru/905¢c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepsuEIil ypok. O0001IIEHNE 1
P P N bubmuotexa [IOK
170 CHCTEMAaTH3alMs 3HAHUH [10 TEME

"OnemMeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

170

16







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMbBI10 KJIACC

Kon
NMpPOBEPAEMOro
pe3yiabTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeILHOM NPOrpaMMBbI CpeIHero oouero oopa3oBanus

JleMOHCTpHpOBATh HA MPHUMEPAX POJb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HW3YUYEHHBIX (PH3UYECKUX MOJIEIICH:
MaTepHaibHas TOUKa, MHepIHalbHas CUCTeMa 0TCYETa, aOCOTIOTHO TBEPAOE
TEJIO, UJICATIbHBIN T'a3; MOAEIN CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPABIX TEN,
TOYCYUHBIN JICKTPUUSCKHUH 3apsi — MPH PEIICHUH (PU3NUYSCKHUX 3a1a4

10.3

PacnioznaBath ¢u3nveckue sBJIeHUs (POLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpPHH  CTPOCHHS
BEIIECTBA W JJIEKTPOAUHAMHUKH: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSMOJIMHEHHOE JIBHOKCHHE, CBOOOJHOE TaJeHUe TeJ, JBIKECHHUE TI0
OKPYXKHOCTH, HWHEpLus, B3aumojeiictBue Tten; auddys3us, OpoyHOBCKOE
JIBIDKCHHE, CTPOCHUE KHIAKOCTEH M TBEPIBIX TENl, K3MECHECHHE 00bEMa Tei
IpU  HarpeBaHWU (OXJIAKIEHWH), TEIUIOBOE paBHOBECHE, WCIApCHHE,
KoHAcHCcCanus, I1JIaBJICHUC, KpI/ICTaJIJII/I?;aIII/IH, KHUIICHHUEC, BJIA)KHOCTDb Bo3nyxa,
IIOBBIIIICHHUEC OABJICHUSA I'a3a HpI/I €ro HarpeBaHI/II/I B 3aKpI)ITOM cocyﬂe, CBA3b
MEK]ly apaMeTpaMH COCTOSIHUS T'a3a B MU30IPOLECCAx; JICKTPU3ALUS TEN,
B3aMMO/ICVICTBUE 3aps/IOB

10.4

OnuceiBaTh MEXaHUYECKOE ABM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEIUUYUHBI:
KOOPJAMHATA, YTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHIUAIbHAs DJHEPIUs,
MexaHu4yeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPABWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs] M EOUHMIIBI, HAXOJUTh (DOPMYIIbI, CBSA3BIBAIOIINE JIAHHYIO
(Gu3HYECKYIO BEIMYUHY C IPYTUMH BETMUNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI MU TEIJIOBBIE SIBJICHUS,
UCIIONB3Ys (PU3UYECKUE BEIIMUMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KHHETHYeCKas SHEPTHUs Xa0THYECKOTO JIBIKECHUS MOJICKYII,
CpPEHEKBaJpaTUYHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOd(HUIIMEHT IMOJIE3HOTO IEHCTBUSA
TEIJIOBOTO JABUTATENs; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DMU3MUECKUN
CMBICTT UCHOJB3YEMBIX BEITHYHUH, UX OOO3HAUYCHUS M €IUHUIIbI, HAXOIUTh
(dbopMyIbI, CBSI3BIBAIONIUE MaHHYIO (U3MUYECKYI0 BEIUYHHY C JPYTUMHU
BEJIMYUHAM

10.6

OnuceiBaTh ~ W3yYEHHbIE  JJIEKTPUUECKHME  CBOMCTBA  BEIleCTBA U
AIIEKTPUYECKHUE SBICHUS (MPOLIECCHI), UCHOB3YS (PU3MUECKUE BETMYHHBIL:




JNEKTPUYECKUN  3apsl, JJIEKTPUYECKOE II0J€, HANpPsKEHHOCTh IO,
MIOTEHIIAAJ, PA3HOCTh IMOTCHIIMAJIOB; IIPH ONMCAHUU NPABUIBHO TPAKTOBATh
(bu3n4ecKkuil CMbIC UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U €UHULIBL;
yKa3bpIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIHYMHY C
JPYTHUMH BEJIMYMHAMUA

10.7

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHUS, UCTIONB3YS (PU3NUYECKUE
3aKOHbl M TPUHIUIIBL 3aKOH BcemupHoro tsaroteHus, [, I u III 3akonsbI
HrproToHa, 3aK0H COXpaHEHHS MEXaHUYECKOW SHEpruH, 3aKOH COXPaHEHUS
UMITYyJIbCA, MPUHLHUI  CYNEPHO3UIMH CHJI, NPHUHLUI  PaBHONPABUS
WHEPLUUATBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUUYECKYIO TEOPHUIO
CTPOEHMSI BEIIECTBA, IAa30BbIE 3aKOHBI, CBSI3b CpPEAHEM KHHETUYECKOU
SHEPruu TEIUIOBOIO JIBUJKEHUS MOJEKYJ] C aOCONIOTHOW TeMIlepaTypou,
NEpBBIH 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIO
3apsiia, 3akoH KynoHa; mpH 3TOM pa3inuyarh CIOBECHYIO (HOPMYITHUPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIpAXEHUE W YCIOBUS (TpaHHIIbI, 00IacTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHLMUIBI JCHCTBUS MallUH, NpUOOPOB H
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyaThb  yCJIOBUS HUX  0€30IacCHOr0
HCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

10.9

Brimoaaare OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘~I€CKI/IX SIBJIEHUU U
IMPOUECCOB C UCITIOJB30BAHUECM ITPAMBIX U KOCBCHHBIX H3M€peHHfI; IIpu 5TOM
(dbopMynmpoBath mpobiemy (3agady) ¥ TUIIOTE3y YIeOHOTO IKCIECPUMEHTA,
coOMpaTh YCTAHOBKY U3 IMPEIJIOKEHHOTO 000PYI0BaHHUS, IIPOBOIUTE OITBIT
1 GOpMyIUPOBAThH BBIBOABI

10.10

Ocy1iecTBIATh NMpsIMbIE U KOCBEHHbIE U3MEPEHUs] (PU3NYECKUX BEIWYMH;
P 3TOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEW U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIy (PU3WYECKUMHU  BEIHYMHAMHU C
WCTIONB30BAHUEM TPSAMBIX HW3MEPEHHMH; TIPU OSTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCUpOBaTh  pe3yJabTaThl  MOJYYECHHOM  3aBUCUMOCTH
(bU3UYECKUX BEIWMYMH B BUJE TaOMHIl W TpadUKOB, JENaTh BBIBOJBI IO
pe3yiabTaTaM HCCIeA0BAHUS

10.12

CobmroiaTh mpaBuiia 6€30MacHOTo TpyAa MpU MPOBEISHUU UCCIICJOBAHUI B
pamMkax  y4eOHOTO  DKCIEpPUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKONM |
HpOCKTHOI\/JI ACATCIIBHOCTU C UCITIOJIB30BAHHUEM U3MEPHUTCIIbHBIX YCTpOi/JICTB )51
J1a00paTOpHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3amauyu C SIBHO 3a/JlaHHON (PU3UYECKONW MOJETBIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI M MIPUHIIMITBI; HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4d BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3UUYECKUE BETUUUHBI
u GopMynbl, HEOOXOOUMBIE mJisi €€ pelIeHUs, MPOBOAUTH PACUETHI U
OILICHUBATh PEATBLHOCTh OTYYEHHOTO 3HAUEHUS (PU3UIECKON BEIIMIMHBI

10.14

Pewarp KaueCTBEHHbIE 3a/1a4u: BBICTPauBAaTh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO IIEMOYKY PACCYKJAEHUW C OMOpOW Ha M3YYCHHbBIC




3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘IGCKI/IC SIBJICHUA

10.15

Hcnonb3oBaTe  NpU  pELIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHWCKA, CTPYKTYPHPOBAaHHUA,
UHTEPOpPETAllMd W TPEACTABICHUS Y4eOHOW U HAYYHO-TIOMYJISAPHOU
uHbOpMalUY, TOJYYEHHOW |3 PA3JIMYHBIX WCTOYHHKOB; KPUTHYECKU
aHAJTM3UPOBATH OTYYaEMYI0 HH(POPMAIHIO

10.16

[IpuBoUTE MpUMEpPHI BKJIaJ]a POCCUMCKHUX U 3apyO0eKHbBIX YIEHBIX-(PU3NKOB
B pa3BUTHE HAyKH, OOBICHEHHWE WPOIECCOB OKPYKAIOIIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJOTUN

10.17

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS 1O (U3HMKE B MOBCEAHEBHOMN JKU3HU
s obecriedeHusi 0€30MacHOCTH MpH  OOpalleHuH C npudopamMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JIi COXPAHEHHUS 3A0POBbS M COOJIIOJCHUS
HOPM 3KOJIOTHYECKOT0 IOBECHHUS B OKPYXKAIOLIEH cpee

10.18

PaGorate B rpymme C BBIIOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATH Pa0OTy TPYIIBI, PAMOHAIBHO PACIPESISITh 00sI3aHHOCTH U
IUIAHUPOBATh JEATEIIbBHOCTh B HECTAHAAPTHBIX CHUTYalUSAX, aJEKBAaTHO
OLICHMBATh BKJAaJ KaXJOr0 W3 YYACTHUKOB TPyHIbl B PEIICHUE
paccmarpuBaeMoii mpoOIeMbl

11 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOM NPOrPaMMbI CPeHEro 001ero o0pa3oBanusi

JleMoHCTpHUpOBaTh Ha MpPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTUH, B IMPAKTUYECKOM IEATEIBHOCTU JIIOAEH, LEIOCTHOCTH M
€IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TpPaHHUIBl NPUMEHEHHS HW3YYEHHBIX (U3NYECKUX MOJIeNeH:
TOYEYHBIM DJIJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIEJIb aTOMHOT'0 Si/ipa MPH peleHNH PU3NIecKuX 3a1a4

11.3

PacriosHaBath u3nyeckue sBieHHus (TIPOLECCH) M OOBSICHATH MX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKM W KBAaHTOBOM (DM3MKH: DIEKTpHYECKas
POBOMMOCTbD, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS, ICHCTBHE
MarHUTHOT'O TIOJSE HAa TMPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsif,
AIIEKTPOMArHUTHBIC KoJsieOaHus u BOJIHBI, PSMOJIMHEHHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, MpPEIOMICHHEe, HWHTep(epeHIws,
mupakuus U NoJspu3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
abdekr (poroaddexT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEeKTpa  aToMa  BOJOPOJA,  ©CTECTBEHHAas W HCKYCCTBCHHAs




PaaAuOaKTUBHOCTDb

114

OnuceiBaTh U3y4EHHbIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb Ppa3IMYHBIX Cpea) U
AJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLECCHI), HCIONB3YS  (PpU3UUECKUe
BEJIMYUHBI: JIEKTPUUYECKUH 3apsill, CUJIa TOKA, EKTPUUECKOE HaNpsKEHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOcTh mnoreHuuanos, OJIC, pabora
TOKa, HHAYKIMS MarHUTHOrO IIois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTDH KATYILKH, SHEPTHsl 3JIEKTPUUYECKOIO U MAarHUTHOIO IIOJIEH,
NepUoJl U YacTora KosieOaHWi B KojeOaTeJbHOM KOHTYpE, 3aps]l U cuiia
TOKAa B TIpOLECCEe TapMOHMYECKHX 3JEKTPOMArHUTHBIX KOJICOaHUH,
(OKyCcHOE pacCTOSIHHE U ONTHUYECKas CHia JIMH3BI, MPH OMHCAHUH
MPAaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOJIb3YyEeMBIX BEIUYHH, HX
0003HaYCHHUS M EAMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOLINE JaHHYIO
(U3NYECKYI0 BEIMUYHUHY C IPYTUMHU BEIMYMHAMU

115

OnuchiBaTh HM3YYCHHBIC KBAHTOBBIE SIBJICHHS W TMPOIECCHI, HCIOIB3YS
(u3HUecKre BEIHMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JTHHA BOJIHBI
M 4YacToTa CBETa, DHEPrusi M HMMITYyJbC (POTOHA, MEPHOA TOIypacHasa,
SHEPTUsl CBSA3M ATOMHBIX S/Iep; MPU ONMUCAHWUU TMPABWIBHO TPaKTOBATh
(bu3MUYECKUN CMBICI HCTIONb3yEeMbIX BEIMYUH, UX 0003HAUYCHHUS U €AUHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIUYHHY C
JPYTUMHU BETMYMHAMU, BBIYUCISATH 3HAYCHHE (PU3NYECKON BETMYUHBI

11.6

Ananu3upoBaTh (GU3NYECKHE IPOLIECCH U SBJICHU, UCIIONb3Ys (PU3NUECKUe
3aKOHBl W NPUHLUMNBL 3akoH OMa, 3aKOHBI IIOCJIENOBAaTEIBHOIO U
napajyieIbHOr0 COSMHEHUs IPOBOAHUKOB, 3akoH /[xoyns — JleHua, 3akoH
ANEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJMHEWHOTO PaCIpOCTpaHEHUS
CBEeTa, 3aKOHBbl OTPAKEHUSI CBETA, 3aKOHBI NPEJIOMJICHUSI CBETA, YpaBHEHUE
OiHmTetHa g (oTtodddekra, 3aKOH COXpaHEHUS DHEPruH, 3aKOH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOTo 3apsjia, 3aKOH
COXPAaHEHHs MacCOBOTO YHUCIA, NMOCTylarsl bopa, 3aKOH paguOaKTHMBHOIO
pacriaza; Hpu 3TOM pa3ivyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpa)XKEHHWE U ycjoBuUs  (TpaHUIBl,  00JacTH)
IIPUMEHUMOCTH

11.7

OnpenensaTh HampaBleHHE BEKTOpa HWHAYKIUM  MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

11.8

CrpouTh M ONMUCHIBATH U300paKEHHE, CO3/1aBAEMOE IIOCKUM 3€pKalioM,
TOHKOH JIMH301

11.9

BBIIOMHATE IKCHEPUMEHTHI 0 HCCIENIOBAHUIO (DM3MUECKUX SIBICHUUA U
IIPOLIECCOB C MCIIOJIb30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUI; IIPU ITOM
¢dbopmynHupoBath mpobieMy (3aady) U THIOTE3y y4eOHOTo SKCIEepHMEHTa,
coOHMpaTh YCTaHOBKY U3 MPEUIOKEHHOI0 000pYyJ0BaHUS, MPOBOAUTE OIIBIT
1 GOpMYyITUPOBATEH BHIBOIBI

11.10

OCYIHGCTBJ'ISITB IpsAMBIC U KOCBCHHBIC N3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH,
IIpnu 3TOM BBI6I/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUS U HUCIIOJIb30BATH




WU3BECTHBIE METO/IbI OIIEHKHU MOTPEIIHOCTEN U3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3UYECKMX BEIMYMH C MCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh
pe3yabTaThl IMOJNYYCHHON 3aBUCHMOCTH (PU3MUYECKMX BEIMYUH B BHIC
TaOIML ¥ rpauKOB, JeJIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIIEIOBAHHS

11.12

Cobnronats mpaBuiia 0€30MacHOTO TPY/AA MPH MPOBEJCHUN UCCIICAOBAHUH B
paMkKax  y4eOHOrOo  JKCIEPHUMEHTa, y4eOHO-HCCIIEOBATEILCKON U
MIPOEKTHOM JIeATEIHHOCTHU C HCIIOIH30BAHIUEM N3MEPUTEIBHBIX YCTPOUCTB U
J1a00paTOpHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKON MOJEIbIO,
UCTONB3ysl (PU3UUECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/la4¥ BBIOUPATh (PU3UUECKYI0 MOJCIb, BBICTATh (PHU3UUECKHE BEIUMYUHBI
u (opMynbl, HEOOXOAMMBIE UIA €€ peIlIeHUs, NPOBOIUTH PACUETHI M
OLIEHUBATh PEATHHOCTH NOJIYYCHHOTO 3HAYCHUST (PH3UUECKON BEIIMINHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYCCKH
HCTIPOTUBOPCUUBYHO LICIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha MH3YUYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA

11.15

Hcnonp3oBaTh  MpH  peHIEHWHM  y4eOHBIX  3aJa4  COBPEMEHHBIC
WHPOPMAIMOHHBIE ~ TEXHOJOTMH Ui TOWCKA, CTPYKTYPHPOBAaHHSA,
UHTEpIpeTalMy M MpEeACTaBICHUS y4yeOHOW U  Hay4yHO-NOIYJISIPHOU
nHbOpMAIMY, TOJIYYEHHOW W3 pa3IUYHBIX HWCTOYHHUKOB; KPUTUYECKU
aHAJIM3UPOBAThH [10JIy4aeMYI0 HH(OpMaIUIO

11.16

OOBSCHATh TPUHLMUIIBI JIEWCTBHS MAIllMH, NPHOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3iuvarh yCJIOBUSA HX OE30MaCHOTO WCIOJIb30BAHUS B
MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTE MpHUMeEpHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYyKH, B OOBSCHEHHME NPOILIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (PU3HKE B NMOBCEAHEBHON YKU3HU
s obecriedeHusi O€30MacHOCTH MpH  oOpalleHMH ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBaMH, JUIsI COXpPAHEHUS 370pPOBbsS U COOJIOICHUS
HOPM 9KOJIOTHYECKOI'0 TIOBEICHUS B OKPYXKAOILEH cpeie

11.19

PaGotare B rpymie C BBIIOJHEHHWEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
TUTAHUPOBATh pabOTy TPYMIBI, PAIMOHAIBHO PACHpPENesITh 00sS3aHHOCTH U
IUIaHUPOBATh ACATCIIBHOCTh B HECTAHJAPTHBIX CUTyalUAX, aACKBATHO
OIICHMBATh BKJIaJ KaXJOro M3 YYaCTHUKOB TIPyHIbl B PCHICHUC
paccMaTpuBaeMoi MpoOIEMBI




IPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pa3aesia IJIECMECHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKRAHUSA

OU3NKA U METO/IbI HAYYHOI'O ITO3HAHUA

11

®usuka — Hayka o npupone. Haydnsle meTomabl
MO3HAHUS OKpYXarwuiero Mupa. Poiib s3xkcriepumenTa
M TEOpUH B MPOLECCE TMO3HAHUSA MPUPOIBL
DKcrepuMeHT B (pusuke

12

MognenupoBanue bu3nUecKux SIBJICHU u
npoueccoB. Hayuneie rumores3bl.  Dusndeckue
3aKOHBl W TEOpPUH. [paHUIBI NPUMEHHMOCTH
¢u3n4YecKnX 3aKOHOB. [IpHHIMIT COOTBETCTBUSL
Pome w wmecro ¢m3uku B dopmupoBaHuH
COBPEMEHHOH  Hay4HOW  KapTHHBl  MHpa, B
NPaKTHYECKOH AeATeTbHOCTH JIFOCH

MEXAHHUKA

KMHEMATHUKA

211

MexaHnyeckoe  JBUIKEHUE. OTHOCUTENBHOCTh
MexaHuueckoro jBmwkeHusa. Cucrema otcuéra.
Tpaekropus

212

[lepemenienne, CKOpOCTb  (CpemHsIsl  CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) U YCKOPEHHE MaTepUaIbHON
TOYKH, UX MPOCKOHNU HAa OCH CHCTCMbI KOOpAWHAT.
CrnosxeHue nepemMeIeHni 1 cI0KeHNue CKOpOCTeN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPSMOJIMHEHHOE
nBikeHue. ['paguku  3aBUCUMOCTM  KOOpJMHAT,
CKOPOCTH, YCKOPEHHs, MYTH U IEpPEeMEIICHUs
MaTepUalIbHON TOYKU OT BpEMEHU

214

CBobonHOe mageHue. Y CKopeHHe CBOOOIHOTO
naICHUsI

2.15

KpuBomuneirinoe JIBUKCHHUE. PaBrOMEpHOE
JIBIDKEHUE MaTepPUAIbHOM TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMuTenbHOE yCKOpEHUe

2.16

TexHu4eckne ycTpoMCTBa: CHHUIOMETD, JBHKECHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IIEpeJayu

2.1.7

[TpakTuyeckue paboTsl. V3MepeHne MrHOBEHHOM
ckopoctu. HMccaenoBaHne COOTHOIIECHUS MEKIY




My TSIMH, MIPOWICHHBIMU TEIOM 3a
MIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKH BPEMEHH
IIpU PAaBHOYCKOPEHHOM JBMKEHUU C HadaJIbHOU
CKOpPOCTBIO, paBHOM Hymw0. M3ydeHune [BUKEHHUS
LIapUKa B BS3KOM JKUIAKOCTU. M3ydeHue NBUKCHUS
Tena, OpOIIEHHOTO TOPU3OHTAITEHO

2.2

TUHAMUKA

221

[Ipunuun  otHocutenvHocTH [anunes.  Ilepssiid
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHuun cynepnosunuuu cui

2.2.3

Bropoii 3akon HeroToHa 1151 MaTepraibHOM TOUKHU B
nHeprmanbHoit cucteme orcuéra (MCO). Tpernii
3akoH Hpl0TOHA /U1 MaTepUaIbHBIX TOUEK

224

3akOH BceMHMpHOro TsroreHus. Cuna TSDKECTH.
IlepBas kocmuyeckas ckopocTb. Bec tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuiia TpeHUS
CKOJIB)KEHUSI M CHia TpeHHus Nokos. Kospduuumenrt
TpeHus. Cuiia CONpOTUBIICHUS NIPU JBIXKEHUM Tella
B XKMAKOCTH HJIK Ira3e

2.2.7

[MocrymarenbHOe W BpamiateabHOE  JIBUKCHUE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT Ccuiabl OTHOCHUTEIBLHO OCH BpalliCHUs.

[Ineqo cunel. YcnoBus paBHOBECHS TBEPIOIO TEa B
NCO

2.2.9

Texuuueckue YCTpOﬁCTBaZ MNOJIIMITHUKH, IBUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. WM3yuenue JBUMIKEHUS
Opycka Mo HaKJIOHHOM TUIOCKOCTH TOJ JeHCTBHEM
HECKOJIBKUX cui. MccnenoBaHue 3aBUCHUMOCTH CHII
yIPYrOCTH, BO3HHUKAKOIUX B JIehopMUpyeMOit
MPYXUHE ¥ PE3MHOBOM 00pasIle, OT BEIMYUHBI UX
nepopmanuu. VMcenenoanue ycioBuil paBHOBECHS
TBEPJOIO TEJIa, UMEIOLIETO OCh BPALCHUS

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NmMmnynsc ~ MarepuanpHOM  TOYKH, CUCTEMBI
MaTepuaibHbIX TOYeK. IMITyJIbC CUIIBI U U3MEHEHUE
HMITYJIbCa TeJa

2.3.2

3akoH coxpaHeHus umiyiabca B MCO. PeaktuBHOE
JBUDKEHUE

2.3.3

PaGora cuel
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MomHoCcTh CHIIEI

2.3.5

Kunernueckass 5SHeprus MaTepUaJIbHOM  TOYKH.
TeopeMao KMHETUYECKOU SHEPTUU

2.3.6

[Torennmansuas sHeprus. [loTeHnuanpHas dHEPrus
yIpyro nehOpMHUPOBAHHOK MIPYKUHBI.
[MoTennmanpHas SHEPTUs TeNa BOJIM3H TOBEPXHOCTH
3emimn

2.3.7

[loreHnuanpHble U HEMOTEHLUANbHbIE cUibl. CBA3b
pabOThl HENOTEHIMAJIbHBIX CHJI C HW3MEHEHHUEM
MEXaHUYECKON DSHEpPruuM CHUCTEMBbl Tell. 3aKOH
COXpPaHEHMsI MEXaHUYECKOM sHeprun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuuyeckue  yCTpOMCTBA:  JIBJKEHHE  PAKET,
BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

2.3.10

[IpakTuueckue padoTsl. 3ydeHne cBs3M CKOPOCTEi
Tel NpU Heynpyrom ynape. McciaempoBanue cBA3U
paboThl CHIBI C HW3MEHEHHEM MEXaHUYeCKOU
SHEpPruu Teia

3 MOJIEKVYJIAPHASA ®U3UKA 1 TEPMOJINHAMUKA

OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUU
OcHOBHbIE MOJIOXKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBHIKEHHE.
Huddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUSA
4acTHIl BEIIECTBA
Mogenu CTpOe€HMS Tra3oB, XKHUIKOCTEM M TBEPIBIX

3.1.2 TeI W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
ITHUX MOJeIIeH

313 Macca MOJIEKYJI. Konunuectso BELIECTBA.
[TocTostHHas ABoraapo

31 314 TenoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenscus
Mogenby uaeanpHOro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UAEATBHOTO
rasa
AOcomoTHasT Temmeparypa Kak Mepa CpeaHeu

3.16 KMHETUYECKOM  SHEpruM  TEMJOBOTO  JIBUKEHUS
yactuil raza. [llkana remneparyp KensBuna

317 VYpaBuenune Knaneilpona — MenaeneeBa. 3akoH
HanbToHa

318 I"azoBbIe 3ak0HBI. M30mpoLIECCHI B HI€ATBHOM rase ¢

NOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMaA,




M30X0pa, n300apa

3.1.9

TexHuueckue ycTpoiicTBa: TepMOMETp, GapoMeTp

3.1.10

[IpakTnueckue padoTsl. MI3mMepeHne maccsl Bo3ayxa
B KJIAacCHOM KomHarte. MccienoBanue 3aBUCHUMOCTH
MEXIy M[apaMeTpaMu COCTOSHUS Ppa3peKeHHOIro
rasza

3.2

oC

HOBbI TEPMOJIMHAMUWKHN

321

TepMmoarHamuueckas cucreMa. BuyrpeHHss
SHEPrus TePMOJIMHAMUYECKON CHCTEMBI M CITOCOObI
€€ U3MECHECHUA

3.2.2

KomnuyectBo Temnotel u  paborta. BuyTpeHHss
SHEPrusl OJJHOATOMHOI'O UJEAJILHOTO Ta3a

3.2.3

Buast TeIJIOTNepeIavuu: TEIJIONPOBOAHOCTb,
KOHBEKIIMA, H3IydyeHue. TermmoéMKOCTh  Tena.
VaenpHas  TEIIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TeIUIoNepeaaye

3.24

IlepBbi  3akoH TepmoanHaMuKu. IIpumMeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLECCAM.
I'paduueckas nHTEpHIpeTaIis pabOTHI raza

3.2.5

TemnoBeile  Mamwmubl.  [IpuHnunel  aeicTBUsS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpQUIMEeHT MOoJIe3HOTO
nevictBus (nanee — KIIJ1) TeruioBoit mammasl. [y
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomumHamuku. HeoOpatumocTtsb
IIPOLECCOB B MpUpoAe. TerioBble JBUTaTENM.
DKOJIOTHYECKHUE TTPOOIEMBI TEMII0IHEPTETHKU

3.2.7

TexHu4eckue yCcTpoNCTBa: IBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED

3.2.8

[Ipaktnueckne pabotel. M3MepeHue  yaenbHOMN
TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BbBIE ITEPEXO/IbI

33.1

[TapooOpazoBanrne u KoHIeHcanus. lcmapeHue u
KATICHWEe. YJeNbHas TeIioTa IapooOpa3oBaHUsL.
3aBUCHMOCTh TeMIIepaTypbl KUTICHUS OT 1aBICHUS

3.3.2

AOCOTIOTHAS ¥ OTHOCUTENIbHAS BIAXKHOCTH BO3/1yXa.
Hacsiennsiit nap

3.3.3

Teépnoe Tteno. Kpucrammuueckue u amopdHbie
Tena. AHM30TPOIHS CBOWCTB KpUCTAILIOB. JKuakue
Kkpuctayabsl. COBpeMEHHbBIE MaTEpHAIIbI

3.34

[lnaBnenue m xkpuctauzauus. Y AelibHasi TEMIOTa




miasnenus. Cyonumanus

3.35 YpaBHeHHe TerIoBoro Odananca
TexHnuueckue YCTPOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOTyYCHHS
e COBPEMEHHBIX  MaTepHajoB, B TOM  4YHCJE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH
337 [Ipaktuyeckne paboTsl. M3MmepeHHe BIAKHOCTU
BO3/yXa
4 DJIEKTPOJMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpuzanusi Tesl. DIeKTpuyeckuit 3apsa. JlBa
o BUJIA DJIEKTPHUYECKHX 3aPsII0B
41.2 [IpoBOAHMKY, TUAIEKTPUKU U TTOTYIIPOBOAHUKH
413 3aK0H COXpaHEHUS JIEKTPUUECKOT0 3apsaa
414 B3anmopeiictBue 3apsanoB. 3akon Kynona
DneKTpudecKoe ToJje. Hanpsoxénnoctsb
415 JJeKTpudecKoro mnoisd. IIpuHnun cynepnosunuu.
JIvHUY HANIPSHKEHHOCTH AJIEKTPHUYECKOTO OIS
416 Pabora CHJI ANIEKTPOCTATUYECKOTO HOJISL.
o [Torenmman. Pa3HOCTh MOTEHIINATIOB
41 [IpoBomHUKM U [AWANEKTPUKH B  MOCTOSHHOM
4.1.7 3JIEKTPUYECKOM ToJie. Jwuanexrpuueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTh. KoHaeHcartop. neKTpoEMKOCTb
418 IJIOCKOTO KOHJAEHCAaTopa. OHEprusi 3apsKEHHOT'O
KOHJIEHcaTopa
TexHuueckue YCTpOMCTBA: DJIEKTPOCKOII,
419 JNEKTPOMETP, AIIEKTPOCTATUYECKas 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTuyeckue paboTHI. H3mepenue
o DIIEKTPOEMKOCTH KOHIEHCATOPA
[TOCTOSHHBIN SJIEKTPUUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJAX
YcnoBus CYLIECTBOBaHUS MOCTOSTHHOTO
421 3JEKTPUYECKOTO ToKa. McTounnku Toka. Cuna Toka.
[TocTossHHBIN TOK
4.2 422 Hanpspokenne. 3akon Oma 1 ydacTka Henu
493 DNEKTpUIecKoe CONPOTHBIICHHUE. VY nensHOE
COIIPOTHBIIEHUE BEILIECTBA
424 [locnenoBarenbHOe, mapalieibHOE, CMEIIaHHOE

COCIUHCHUEC ITPOBOJHUKOB




4.2.5

PaGora snextpuueckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOHIHOCTB OJICKTPUYCCKOI'O TOKa

4.2.7

anekTpoaBwxkymas cwia (mamee — OJC) wu
BHYTPCHHEE CONPOTUBJICHUE HCTOYHHKA TOKA.
3aKoH Oma i IIOJIHOM (3aMKHYTOH)
anekTprueckoil enu. Kopotkoe 3aMbIkaHue

428

DNEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB.
3aBUCUMOCTh ~ CONPOTHUBIICHHS  METaUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

OnexkTpuueckuid TOK B  Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[MonmynpoBoanuku. CoOcTBeHHass W MpUMECHas
MIPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa P-N
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DNEKTPUYCCKHMA TOK B AJIEKTPOJIUTAX.
DNEeKTPOUTHYECKAs! JUCCOLMAIIHS. DICKTPOIIU3

4212

DneKTpuyecKkuii TOK B razax. CamMoCTOSATEIbHBIN U
HECAMOCTOSITENIBHBIN  pa3psid. PasznuuHble  THIIBI
CaMOCTOSITENILHOTO pa3psiaa. Monxus. [1nazma

4213

TexHu4eckue ycTpoMCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MICTOYHUKHM TOKA, IEKTPOHArPEeBaTEIIbHBIC
npubopHl, IJEKTPOOCBETUTENBHbIE pudopBI,
TEPMOMETDP CONPOTUBIICHUS, BAaKyyMHBIH JHUOI,
TEPMUCTOPBI u ¢boTope3ucTopsl,
ITOJIYITPOBOTHUKOBBINM JIMOJI, TaJIbBAHUKA

4.2.14

[Ipaktuueckue pabotbl. M3yueHune cmelIaHHOTO
COEZIMHEHUS PE3UCTOPOB.

Wsmepenne OJIC  ucTOUHMKA TOKAa M €TI0
BHYTPEHHETO COIIPOTHUBIICHUS. HaGmonenune
UIEKTPOJIN3a

11 KIIACC

Kon

pa3aena

4

Konnposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI COEPKAHUS

OJIEKTPOJJMHAMUKA

4.3

MATHUTHOE ITOJIE. 2JIEKTPOMAI'HUTHAA MHAYKLWA

43.1

IlocTosiHHEBIE MAarHUTEL B3aumoeiicteue

INOCTOAHHBIX MaroHnuToOB




MaruauTtHOe noJjie. BeKTop MarHUTHON MHAYKIUU.
[Ipunmun cynepno3unuu. JIMHUM MarHUTHOM

4.3.2 UHAYKIMU. KapTuHa TMHUHA MarHuTHON UHIYKUIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MaruuTtHoe 1oJie MpoBOJHUKA ¢ TokoM. KapTuna
JUHUA TOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA U

4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKHA C
TokoM. OmnweiT  Opcrena.  BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM

4.3.4 Cuta Amriepa, e€ MOJTyJIb U HallpaBJIeHUE
Cuna JlopeHna, €€ MoAyJdb MW HampaBJICHHE.

4.3.5 JIBr>keHue 3apsiKEHHOM YacTHUIbl B OJHOPOIHOM
MarauTHoOM noje. PaGora cuibl Jlopenma

4.3.6 SIBieHMe AIIEeKTPOMArHUTHOU UHAYKIHH

4.3.7 [ToTok BEeKTOpa MarHUTHOM MHIYKLIMA

438 OAC wuHaykuuu. 3aKkoH  3JIEKTPOMArHUTHOM

e uuayKiuu Papasiest

Buxpesoe anexrpudeckoe nozie. C nHayKIuu B

439 MIPOBOJIHUKE, JBIDKYILEMCSl IOCTYINaTeIbHO B
OJIHOPOJHOM MAarHUTHOM TIOJIe

4.3.10 [IpaBuso Jlenna

4311 NunyktuBHOCTh. SBnenue camounaykuuu. IJC

o CaMOUHTYKI[HH

4.3.12 DHeprusi MarHUTHOTO TOJIST KaTYIIKU C TOKOM

4.3.13 ONEKTPOMarHuTHOE I0JIe
TexHuueckue yCcTpoMCTBa: MOCTOSSHHBIE MAarHUTHI,

4.3.14 3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb, YCKOPUTEIHN
3JIEMEHTAPHBIX YACTHII, MHAYKIIHOHHAS TIeYb
[IpakTnueckue pabotbl. M3ydyeHne MarHuTHOTO
MOJIsl KaTylmku ¢ TOKoM. MccnenoBanue OeriCTBUS

4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBICHUS  DJIEKTPOMArHUTHOMN
WHIYKIIAU

5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU S

KonebarenbHast cuctema. CBOOOAHBIE KOJIEOaHUSI.

5.11 I'apmonunueckue kosnebanus. Ilepuon, wactorta,

51 aMIIuTy1a ¥ daza KojeOaHuit
5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTHUECKUI MasTHUK
513 VYpaBHeHue TapMOHHUYECKHX KoJIeOaHuH.

Kunematnueckoeu JUHAMHNYCCKOC OIIKMCAaHUC




K0J1€0aTeIbHOI0 JABHIKCHUA

5.14

[IpeBpamenue »HEpruM IpH  TapMOHUYECKUX
konebanusax. CBA3b  aMIUIUTYABl  KoJeOaHHA
MCXO/HOM BEJIMYHMHBI C aMIUTUTYAaMU KojeOaHui
€€ CKOPOCTHU U yCKOPEHUS

5.15

KonebatenbHblii KOHTYp. CBoOoHbIe
9JIGKTPOMArHUTHBIE KOJEOaHWsT B  HACATBHOM
KonebaTeIbHOM  KOHTYpe. AHAIOTHUS  MEXITy
MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMU
kosnebanusmu. ®opmyna Tomcona

5.1.6

3aKOH COXpaHCHHs OSHEPIMH B  HUJICAITBHOM
Kosie0aTeIbHOM KOHTYpE

5.1.7

BeinyxieHHble MeXaHU4ecKue KoJieOaHusl.
Pesonanc. Pe3onaHcHas KpuBas. BbIHYyXIEHHBIE
JIEKTPOMAarHUTHbIE KOJIeOaHUsL.

5.1.8

[lepemennsblit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIH
TOK.

5.1.9

MoIlHOCTh MNEPEMCHHOI'O TOKaA. AMHJ’II/ITYI[HOC n
ﬂeﬁCTBYIOHlee 3HAYCHHC CUJIbl TOKA U HAIIPSIKCHUA

5.1.10

Tpancopmarop. IlpousBoacrtBo, mnepenaua u
notpedaeHue IIEKTPUUECKON SHEPIUH.
OKOJIOTUYECKME  PUCKH  IpPU  MPOU3BOJACTBE
JIEKTPUYECKON DHEPIUM. KynsTypa
VICITOJIB30BAHUs JIEKTPOIHEPTUU B IIOBCEIHEBHOMN
KU3HU

5.111

TexHuueckue YCTpOMCTBa: celicmorpad,
JJIEKTPUYECKNN 3BOHOK, JINHUU dJIEKTpONepead

5.1.12

[pakTrueckue paboTHI. Uccnenosanue
3aBHCHUMOCTH MEPHOA MAJIbIX KOJIeOaHUH rpy3a Ha
HUTHU OT JUIMHBI HUTM W Macchl TIpy3a.
HccnenoBanne NepeMEHHOro TOKa B IEMU U3
HIOCJIEJOBATEIbHO COETMHEHHBIX KOHJIEHCAaTopa,
KaTyIIK{ B PE3UCTOPa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, YCJI0BHA
501 pacipocTpaHeHHSI. [epuon. CkopocThb
o pacipocTpaHeHUs U JITMHA BOJIHEL. [lomepeunbie u
IPOaAOJBbHBIC BOJHBL
529 Wutepdepenist u  mudpakius MEXaHUIECKUX
BOJIH
593 3Byk. CkopocTs 3ByKa. [ poMkocTh 3ByKa. BricoTa

toHa. TemOp 3ByKa




5.24

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI HU3JIy4EHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BEeKTOpoB E, B 1 v B 31I€KTpOMarHuTHON BOJIHE B

BaKyyMe

525

CpoiicTBa 3JME€KTPOMAarHUTHBIX BOJH: OTpaKE€HUeE,
TIpesioMIIEHHE, MoJIIpU3aIus, mudpaxius,
untepdepeniusi. CKOPOCTb ANEKTPOMATHUTHBIX
BOJIH

5.2.6

[[lxana »1€KTPOMAarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHbI paanocCBiaA3n u TCIICBUACHMUA.
Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHHE
OKpY>Karollen cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B
TEXHUKE W MEIMIMHE, panap, paguoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TesedoH, CBU-neup

5.3

OIITUKA

531

[IpsimonuHeitHOe  pacmpocTpaHeHHE  CBeTa B
oaHopoaHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBera. 3aKOHbl OTPaKEHUS CBETA.
[MTocTpoenne n300pakeHHii B IIIOCKOM 3epKaie

5.3.3

[Ipenomnenue cBera. 3aKOHbI IPEJIOMIICHHUS CBETA.
AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

5.34

[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHbIN
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaXKEHUS

5.35

I[I/ICHepCI/ISI cBeta. CI0XKHBIM cocTaB 0eI0ro cBeTa.

Iger

5.3.6

Colwuparoniue W pacceuBarolIue JTUH3BL TOHKas
nuH3a. DOKyCHOE pacCTOsIHUE U ONTHYECKasi CHIla
TOHKOM JuH3bL. [locTpoenne wn300paxkeHuil B
cOOMpaloIMX U pacceuBaroIux JuH3ax. Popmyna
TOHKOM JTWH3EL. YBeIW4eHHE, JaBaeMOe JTHH30H

5.3.7

[Ipenensr IIPUMEHUMOCTHU reOMETPUYECKON
OIITUKH

5.3.8

NuTtepdepennus creta. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOr01eHUS MaKCUMYyMOB 51
MHUHUMYMOB B WHTEP(PEPEHIMOHHON KapTUHE OT
JIBYX CHH(A3HBIX KOTEPEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus cera. Judpakmmonnas peméTka.
YcnoBue HaOMIOIEHUS TTIABHBIX MAaKCUMYMOB TIPH
MajJeHU  MOHOXPOMAaTHYECKOro  CBeTa  Ha




T (HPAKITMOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceera
Texnuueckue YCTPOMCTBA: OYKH, aIyna,
5311 ¢doroamnmapar, IIPOEKLIOHHBIN anmapar,
o MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKA,
TU(ppaKLUOHHAs peléTKa, HOISPOU
[Ipaktuyeckne paboTsl. M3mepenue mnokaszarens
5312 MIPEJIOMIICHHS. HccnenoBanue CBOWCTB

n300pakeHni B MH3ax. Habmonenune nucnepcun
cBeTa

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['panuisl IIPUMEHUMOCTH KJIACCUYECKOU
MexaHukd. [locTynarsl TeOpUM OTHOCUTENBHOCTH:
WHBAapUAaHTHOCTb MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHIITEHHA

6.2

OTHOCHTEIBLHOCTD OIHOBPCMCHHOCTH.
3aMCIIJIeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBL

6.3

DHEprusi ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs13p  Maccbl € DB3HEPrUed U UMITYJIBCOM
CBOOOJIHOM YacCTHUIIBI. DHEPIrusl MOKOsSI CBOOOIHOM
YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

711

®oronbl. dopmyna Ilnanka cBs3uM  dHEpPruu
¢oToHAa € ero 4actoToW. DHEpPrusi U HMIIYJIbC
¢dbotoHa

7.1.2

OTkpeiTHE U UccaenoBanue Gpotodppexra. OnbIThI
A.I'. CroneroBa. 3akoHs! hoToddhdexTa

7.13

VYpaBHenne OWHmrTenHa Uit QoTodpdexTa.
«Kpacnas rpanuna» goroaddexra

714

Jasnenue ceeta. OnbiThl [1.H. JIeGenena

7.1.5

XHUMHUYECKOE JIENCTBUE CBETA

7.1.6

Texunueckue YCTPOKCTBA: ($OTO3IEMEHT,
(dboTomatuuk, conHeuHas 6aTtapesi, CBETOIHO/T

7.2

CTPOEHUE ATOMA

721

Mognens aroma Tomcona. OnbiTel Pesepdopaa no
HCCIIEIOBaHUIO CTpOeHMs aroma. [Inanerapnas
MOJIEJIb aTOMa

7.2.2

[Toctynarer bopa. WM3nydyeHne u mOromeHue
(OTOHOB MpHU NEPEXOoJe aToMa C OJHOTO YPOBHs
SHepruu Ha napyroi. Buael cnextpoB. Croektp




YPOBHEH HEPTUU aTOMa BOAOPO.Ia

7.2.3

BonHoBsie cBoiicTBa yactul. Bosnbl e bporis.
KopmyckymnsipHo-BonmHOBOH nyanu3M. udpaxius
3JIEKTPOHOB HA KpUCTAaJIIaxX

724

CrnoHTaHHO€ ¥ BBIHYXKJIEHHOE  HU3IIyu€HUE.
YCcTpoicTBO U PUHLIKIT Pa0OTHI Jiazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPaIbHBIM aHAJIN3
(criekTpockoI), Jiazep, KBAHTOBBII KOMIIBIOTED

7.2.6

[pakTnueckue paboTHI. HaGmonenue
JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A/1PO

7.3.1

Meronbl HaOII0IeHUS u perucrpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpsiThe paguoakTHBHOCTH. OnbIThl Pesepdopaa
[0 ONPEACICHHI0 COCTaBa  PaIHMOAKTHBHOIO
usnydeHus. CpoiictBa anb(a-, Oera-, ramma-
I/I3J1y‘-ICHI/IH. BJ'H/I?[HI/IG paI[I/IOB.KTI/IBHOCTI/I Ha XUBBIC
OpraHM3MbI

7.3.3

OtkpbiTHE TpOTOHa U HelTpoHa. HyknoHHas
monenb snapa ['eitsenbepra — MBanenko. 3apsia
snpa. MaccoBoe uncio sapa. M3oromsl

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIM U TMO3UTPOHHBIH
Oera-pacma. [Mamma-uznyyenue. 3aKoH
pPaZANOaKTUBHOIO pacraja

7.3.5

DHeprus CBA3U HYKJIOHOB B si/jpe. SIepHbIE CUJIIBI.
JHedexT macchl sipa

7.3.6

Snepusle peakuuu. JleneHne u CUHTE3 A1ep

7.3.7

Snepubiii  peakrop. TepMoOsAIepHBIM  CHUHTES.
[IpoGneMbl 1 MEePCHEKTUBBI SACPHON IHEPIETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU

7.3.8

OnemeHTapHble YacTUllbl. OTKpPHITHE MO3UTPOHA.
@DyHIaMEHTAIbHBIE B3aUMOJECHCTBHS

7.3.9

Texnuueckne ycTpoilcTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6oMba

7.3.10

[Ipaktuyeckue paboThl. MccienoBanue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3nus, sipkue 3BE3NBI,
IJIAHETHhI, UX BUJANMOC JIBUXXCHUC

8.2

Conneynas cucrema. [limaHeTbl 3eMHOM TpyNIIBL.
[InaHeTbI-TUraHTBl U UX CIIYTHUKH, KapJIUKOBBIC




mwraneTsl. Manble Tena COTHEYHON CUCTEMEI

8.3

Conane, ¢orochepa u armocdepa. ComHeqHas
AKTUBHOCTDH

8.4

Hctounuk sHeprun CoJiHIa U 3BE3]

8.5

3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTD, paauyc, TeMIlepaTypa, X
B3aMMOCBsI3b. J[MarpamMmma «CreKkTpaabHbIN Kiacc —
CBETUMOCTDY. 3BE3 LI [JIAaBHOU
MOCJIENOBATENILHOCTH. 3aBHCHMOCTb «Macca —
CBETHUMOCTDY JISE 3BE3 TJIaBHOM
IOCIICIOBATECILHOCTHU

8.6

Buyrpennee crpoenue 3BE3n. CoBpEMEHHBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIOIHIH
CoiHna ¥ 3B€31. OTambl )KU3HU 3BE3]

8.7

Mneunsiit Ilyte — Hama 'anaktuka. CnupanbHas
cTpykrypa ['anaktuku, pactnpeneneHue 3BE3 1, rasa
n nbud. Ilonoxenune m naBwxkenue ConHuoa B
lanakrtuke. [Tnockas u cepruyeckasi MOICUCTEMBI
lanmakTuku

8.8

Tunsl ramakTuk. PaguoranakTMKd W KBas3apbl.
UYeEpHble IBIPHI B sIApax ralakTUK

8.9

Bcenennas. Pacuimpenue Bceenennoil.  3akoH
Xabb6na. Pa3zberanue ramaktuk. Bo3pact u paauyc
Bcenennoii, Teopusi bosbiioro B3pbiBa. Mojenb
«ropsiuer BeeneHHol». PennkroBoe n3nydeHne

8.10

MacmrabHast CTPYKTYypa Bcenennon.
MeraranakTuka. Hepeménneie po0sIeMbI
aCTPOHOMMHU




INPOBEPSEMBIE HA EI'D 10 ®PU3UKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHNsl K NPeAMETHBIM pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpPeIHEro 0011ero
o0pa3oBaHus

1

CdopMupoBaHHOCT, YMEHUI pacro3HaBaTh (PU3UUECKHE SBICHUS

(mpo1iecchbl) U OOBICHITH UX HA OCHOBE U3yUYEHHBIX 3aKOHOB

BJ'IaI[CHI/Ie OCHOBOIIOJararomyuMmn (1)I/ISI/ILICCKI/IMI/I IIOHATHAMUA n

BEJIMYMHAMU, XapaKTEPU3YIOIIUMU (PU3NUECKHE POLIECCHI

ChopMupoBaHHOCTH YMEHHH TPUMEHSTH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHOM bu3uku U TEPMOIMHAMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBOW (pM3MKM Uil aHan3a U OOBSICHEHUS
SBJICHUM MHKpPOMHpA, MaKpOMHpa U MeraMmupa, pa3jiuydaTb yCIOBHS
(rpanuubl, 001acTH) NPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB, TOHUMATh
BceoOIui xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
UCTOJb30BaHUSI YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (U3UUECKUE
IIPOLECCH,  WCIIOJIb3Yy  OCHOBHBIE  TIOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

C(l)OpMHpOBaHHOCTB YMCHUA pPa3jin4aTb YCJIOBHA TIPUMCHHUMOCTHU

Mojiesniel (pU3NUEeCKHX Tell U MPOIIECCOB (SIBICHMIA)

ChopMHpPOBAaHHOCT, yMEHHS peIIaTh pPACUETHBIE 3a7a4d C SIBHO
3aJJaHHOM W HESIBHO 3aJJaHHOW (PU3NYECKOM MOJIENbI0: Ha OCHOBAaHUU
aHanM3a YCIOBUS BbIOMpaTh (HU3UYECKHE MOJAENH, OTBEYAIOIINe
TpeOOBAHUSAM 3a/1a4, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
W moctynarsl  (QU3UYECKUX  TEOPUH  TNpPU  HUCIOJH30BAHUHU
MaTE€MaTUYeCKNX METOJOB PEIICHMs 3aJay, MPOBOAUTH Pacy€Thl Ha
OCHOBaHMM MMEIOLIUXCS JAHHBIX, AHAJIU3UpPOBaTh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOAbl  PEIICHUS C€ y4ETOM  TOTYYCHHBIX

pe3yabTaToOB

Pemarp xadyecTBeHHBIE 3a7aud, TPeOyrOIIMe MPUMEHEHHs 3HAHUU U3
pasHBIX Pa3AeNoB INKOJIBHOTO Kypca (DU3UKH, a TaKKe WHTETpaliu
3HAHUM W3 JIPYTUX MPEIMETOB E€CTECTBEHHOHAYYHOTO  IUKJIA!
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY PACCYXIECHUM C OMOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘ICCKI/IG SIBJICHU S




Bnanenune OCHOBHBIMH METOAAMH Hay4HOI0 MIO3HAHHS,
UCTIONB3yeMbIMU B  (U3UKE: TPOBOIUTH IMpPSIMble M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJIBHBIH CIIOCOO
MU3MEpPEHUS U UCIOJB3Ysl W3BECTHBIE METOJbl OLEHKH IOTPEIIHOCTEN
U3MEPEHUH, IMPOBOAUTH MCCIEJOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH C UCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTy4eHHBIE PE3YJbTaThl, UCIONB3YS (DU3UYECKHE TEOPUHU, 3aKOHBI U
HOHATUS, U JIeJIaTh BBIBOABI; COOJIIOATh MpaBuiia 0€30IacHOTO TpyJa
IPU IPOBEAECHUU MCCIEIOBAHUN B PaMKax y4eOHOIo HKCIEpUMEHTa U
y4EOHO-HUCCIIEOBATENIbCKON  JEATEIBHOCTH € HCIOJIb30BAHUEM
IU(PPOBBIX ~ HM3MEPUTENBHBIX  YCTPOMCTB M J1a0OpaTOpPHOTO

000opynoBaHUs

CdopMUpOBaHHOCTh ~ YMEHUH  aHAIM3UPOBATH W OIICHHUBATH
MOCIICACTBHSI OBITOBOM ¥ MPOM3BOJICTBEHHOU JIEATEIBHOCTH YEIOBEKa,
CBSI3aHHOM ¢ (PU3MYECKMMM TPOILIECCAMH, C TO3UIUNA IKOJOTHUECKOU
0e30IMacHOCTH; MIpEACTABICHUI 0 paloHaIbHOM
MPUPOAOIOIB30BAHUHM, &  TaKKe  Pa3yMHOM  HCHOJIb30BAHHU
JOCTMKCHUN HAayKH W TEXHOJOIMH [JIs JajJbHEHIIEro pa3BUTHUA

YeJI0BEUECKOro O0IIecTBa

OBnazeHue pa3iauuHbIMH crocobamu  paboTel ¢ uH(OpMaIHeit
(Gu3NYECKOro  COAEpKaHMSI €  MCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOIHM; pa3BUTHE YMEHUH KpPUTHUECKOTO

aHaJin3a 1 OUCHKH TOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I
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ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHSATH  OCHOBOIIOJIATaOIINE
ACTPOHOMHUYECKHE TIOHSATHS, TEOPHU M 3aKOHBI MJisi aHaiM3a Hu
00BsiCHEHUST (PU3NYECKUX MPOIECCOB, MPOUCXOMASIINX Ha 3BE3/aX, B
3BE3IHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKOH cpeae; JBHUKEHUS

HeOECHBIX TeJI, BOJIFOLIMH 3BE31 U Beenennoit




HEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IPOBEPSAEMBIX HA EI'D

O PU3UKE

Kon Kon
pa3ieja  3JeMeHT IIpoBepsieMblii 3JIEMEHT COePKAHUS
/TeMbl a
1 MEXAHUKA
1.1 KNMHEMATHUKA
111 Mexannueckoe ABukeHUE. OTHOCHTEIIBHOCTh  MEXaHUYECKOIO
o nBrkennsa. Cucrema orcyéra
MarepuasbHas TOUKA.
7 TpacKTOpHI
Eé& pamryc-BeKkTop:
Fle)= (e ) ple ) 2(e),
TpaeKTOopIIA,
IepeMelleHNe: ? o
1.1.2 =7 = o5 ' ‘
Ar=r(ty)-r(t)=r,—n= ¥
=(Ax. Ay, A),
yTE.
CIoKeHIe nepemememli'l:
A =40 + A,
CkopocTh MaTepUaIbHONU TOUKHU:
_ AF —
Uu=—o =T, ={U1_.U1_.U__].
.&.r :I-r_l:l :
Ax , . .
v, =—| =X/, aHaNOIIYHO v, =V, U_=Z,.
AL, Y = =
1.13 ’
CroxeHIle ckopocTeil: o, =0, + 0, .
Brruucnenue nepeMenieHus 1 myTH MaTEPUAIbHON TOUKHU TIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy 3aBUCUMOCTH
Ux(t)
- _ AU ~
VeKopeHIe MaTepHalIbHOI TOYKI: d = — =0 = [a,. L
1.14 At o
t—0
ﬂu [ Yor r r
a, =—= =(uv,)'. aHAMOIIMHO a, = (v, |', a.=(v.)"
X m Xy L ] ¢ ¥ = L

Ar—0




PaBHOMEpPHOE IPSAMOJIIMHEWMHOE JBUYKEHHUE:

x(t) = xg + Vput

1.15
Uy (t) — vg, = const
PaBHOyCKOpEeHHOE PSIMOJIMHEHHOE ABHKEHUE:
at”
x(t)=x,+u, t+-=
v (t)=u, +at
1.1.6 a, = const
UE.T - L’ﬁx = EHI [IJ _Il]
v, +U
A+t
HPII JBIDKEHINI B OTHOM HAIIPABIICHHI IIVIE S = T
CBobOojHOe mazieHne. Y cCKopeHrne CBOOOTHOTO TIaICHUS.
Vi o
g
Yo o
(9] Xo ‘:—
JIBr>keHue Tesia, OpOIIeHHOro MO YIJIOM 0. K TOPU30HTY:
[3‘{:‘} =X, +U,t=x +tU,cosa-t
P . 2
117 J'(T}ZJ',:,+UC,1I+—§J =J',:,+Uc,51n0.-f——gr
: 2 2
v, (t)=uv, =uv,cosu
v (t)=uv, +gt=y,sina— gt
g.=0
g, =—8= con st
1.1.8 KpuBonnHeliHOe ABMXkeHuE. J[BIKEHUE MaTEPUAIBHOM TOYKH 110




1.2

OKPY>KHOCTH.
VYrioBas v IUHENHAA CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JIBUYKEHUH TOUKH 110 OKPY>KHOCTH

2m )
W = — = LTIV
T
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKH:
v? 5
auc = ? = w°R

. [lonnHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

Teépaoe Teno. [locTynarenbHoe U BpallaTeIbHOE IBUKEHUE

1.1.9 .
TBEPOrO TeNa
JANHAMUKA
121 Nuepumaneuble cucteMbl otcuérta. IlepBwiidi 3axkoH HbroToHa.
ITpuaumn otHOcuTENbHOCTH ["anumest
Macca tena. IInoTHOCTB BelllecTBa:
1.2.2 o= m
V
Cuna. [TpuHIIUT CyNIEpIIO3UIIMH CUJT:
1.2.3 N * *
FpaBHo,aeﬁCTB = Fl + F2+' "
Bropoii 3akon HeroTona: qyist MarepuanbHoil Touku B MCO
F, = ma,
1.2.4 -7
Ap = FAt
pu
F = const
——{
‘r'iz Fy
1.2.5 Tpertnii 3akoH HpIOTOHA [1s1 MaTEpUATIBHBIX TOYEK:
Fip = —Fp
3aKOH BCEMHUPHOTO  TATOTEHHUS: CWJIbl TPUTSHKEHUS  MEXIY
TOYEYHBIMU MacCaMU PaBHbI
mim,
F=¢G
1.2.6 R2

Cuna tsoxectu. LleHTp TshkecTH Tena. 3aBUCHMOCTD CHJTBI TSDKECTH OT

BBICOTHI h Haa MMOBCPXHOCTBHIO MIJIAHETHI PaANyCOM RO:




1.3

1.2.7

1.2.8

1.2.9

13.1

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Ep = uN

Cuia TPCHUS IIOKOA:

Koadduument tpenuns

[laBienue:

CTATUKA

—

F

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalCHUsA:

IM| = FI, tae | — rmeyo cusl

-

F
OTHOCHUTEIILHO OCH, Mpoxonsmeil depe3 Touky O MNepreHIUKYISIPHO

pHCYHKY

1.3.2

]_IeHTp Macc Teia. I_IeHTp MacC CUCTCMbI MATCPUAJIBHBIX TOYCK:

- myr, + mpry+...
Tm =

m; + my+...

B onHOpOgHOM TTOJIE TSAXKECTH

(g = const)
LIEHTP MacC TeJIa COBIAJIAET C €r0 UEHTPOM TKECTH

133

VYcnous paBHoBecus TBEporo tena B MCO:
[M+M,+..=0
\[}:"1 +F,+...=0

3axoHn [lackansg




o

JaBnenue B )xuaKocTH, mokosiieics B UCO:
P =P+ pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO U KUAKOCTh ImokosaTcs B UCO, To

FApx = ngBbITeCH

VcaoBue niaaBaHus TEl

1.4

3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKHU:

p=mv

I/IMHy.]'ILC CHUCTCMBI TCII:
p=p1t+p+..

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + p2+- . ) = FlBHeI_lIHAt + FZBHeLUHAt+' .

B MCO , ecnin

Ap = A(py +po+...) =0

, €CITH

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁ;(;

PabGora cuiibl Ha MajTloM NEpEeMCIICHUN:

A=|ﬁ|-|ﬁf|-c05 a=F -Ax
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o F

D
MOoONIHOCTh CHIIBI:

€CJIM 32 BpeMs

At
paboTa CHIIbl U3MEHSAETCS Ha , TO MOLITHOCTb CHJIBI
A4

P=—o0 =F-vu-coso
ﬂr Ar—=

1.4.6

1.4.7

Kunernueckast sHEprus MaTeprUaIbHON TOUKHU:

mv 1%
EKI/IH =5 By

2 2m

2 2

3aK0OH M3MCHCHHUS KHHECTUYCCKOU SHEPTHUU CUCTEMbI MAaTCPHUAJIbHBIX

toyek: B UCO AExun = Al + A2 + ...

[TorenmanpHas 3HEprus:
JUTSl TOTEHLIMAJIBHBIX CUJT

A12 = E1n0TeHu - EZHOTeHu_= AEl‘[OTeHLI

IloTenumnanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B OJHOPOAHOM IIOJIC
TAXKCCTHU .

EHOTeHu = mgh

[TorennuanbsHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kx?
EHOTeHu = T

148

3aKoH U3MEHEHUS U COXpaHCHUA MeXaHU4eCKOou OHEPTHUU:
Euex = Exam * Enorern.
B ITCO AEyex = Ascex menoresm. cums
B IICO AE,.x = 0, eCIIH Azcex menoresm. cux = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

151

lapmonnueckue koneGaHUS MaTepUAIbHON TOYKH. AMIUIUTYAA U

(1)3.33. koyieOanuii. KuneMatnieckoe OnmucaHue:




2.1

w(f) = Asin( et +o, ).
v (6} =x.

a(=(v,), =) =a +0'x=0,
IJIe X - CMEILICHHUE U3 PAaBHOBECHSL.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHUT, YTO
E, = —kx.

DHepreTuyeckoe ONUCaHUE (3aKOH COXPAHEHUS MEXaHUYECKOU

SHEPTHH):

CBs13b AMIUINTYIbI Konebanui CMCIICHU A MaTCpHaHBHOﬁ TOYKH C

aMIUTUTY/IaMH KoJieOaHui €€ CKOPOCTH M YCKOPEHUSI:

U =04, @ =04

1.5.2

153

154
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ITepnona u yacTora KoJeOaHUI:

[Tepuoa ManbIx cBOOOAHBIX KOJIEOAHWIT MATEMAaTHUYECKOTO MasiTHUKA:

T=2.‘[\{I
E

Ilepron cBOOOHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k

Boinyxxnennsie konebanus. Pezonanc. PezonancHast kpuast

[Tonepeunsle u npoosbHbIE BONHBL. CKOPOCTh pacHpOCTpaHEHUS U

JJINHA BOJIHBI:

WNnuTtepdepennus u nudpakuus BOIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ©U3UKA




2.1.1

2.1.2
2.1.3
2.14
2.15

2.16

2.1.7

2.1.8

2.19
2.1.1

Mogenu cTpoeHusl Ta30B, XKUIKOCTeH W TBEpABIX Ten. IlycTh
TEPMOJMHAMHYECKAsT CUCTeMa (Tel0) COCTOUT W3 N OJMHAKOBBIX

MOJICKYIIL. Torma KoIM4uecTBO BEIIECTBA

N m
vV=—=—
Ny
rjae
Ny
— 4Kciio ABOTajipo, M — Macca CUCTEMBI (Tena),
U

— MOJIsIpHaA Macca BCIICCTBA

TemoBoe JBUKEHHUE AaTOMOB M MOJIEKYJI BEIIECTBA

BzanmopeiicTBrie yacTHIL BEIeCTBa

Huddysus. BpoyHoBckoe ABHKEHHE

Monens npeansHoro raza 8 MKT

CBsi3b MEXIy [JaBJICHUEM HW CpEIHEW KUHETHYECKON 3SHeprueit

MMOCTYHATCJIbHOI'0 TCILJIOBOTO ABHIXKCHUS MOJICKYJI HMACAJIBLHOI'O rasa

(ocnoBHOe ypaBHeHue MKT):

my') 2 —
2 3

I -

p—lm,nF—E
i 3

I
I
P
iy

rie MmO — Macca OJTHOH MOJICKYJIBI,

N

n=—

V
- KOHIICHTPAIIUS MOJICKYJI

AbcomoTHas Temnepatypa: T =t+273K

CBs13p Temmeparypbl raza co CpeAHEed KHHETHYECKOH >3Hepruen
IIOCTYIATEIBHOIO TEIJIOBOIO ABUKEHUS €r0 MOJIEKYJI:

f 2
£ =Im‘“‘ﬂ =§k]‘“
L 2

2

VYpasuenue p = nkT

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:




( Vpaprerse Merreeesa — Kareipora
| BEIpeUKeHHE U1 BHY TP HHEH SHEPTHH
VpaBueHne MeHzeneeBa — KianelipoHa (IpHMeHHMEIE
3aIIICH):
pRT

pV=%RT = vRT = NKT, p=E-

BripaxeHile 1715 BHyTpeHHeil 3HepIiil 0JHO0aTOMHOTO ILlIea

rasa (IpIMeHIMEbIe JOPMET 3aIIICH):

U=3vRT =2 Nkr =2 RT =ve T =3 p1
2 2 2 2

2.11

211

2.1.1

3aKoH Z[aJ'ILTOHa A JaBJICHHA CMCECHU Pa3pCiKCHHBIX I'a30B:

p=p+pt..

H3onporiecchbl B pa3peKeHHOM Ta3e ¢ MOCTOSIHHBIM YHCIOM MOJIEKYJ
N (C IIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA V):
u3zotepma (T = const): pV = const ,

nzoxopa (V = const):

1%
—_— — t
T—COTI.S

uzobapa (p = const):

= const

N <

I'pacmueckoe npencraBieHue n3omnpoueccos Ha pV-, pT-u VT-
JHarpamMmax.

OO0BEeIMHEHHBIN Ta30BbIA 3aK0H:

pvV .
T = cons

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.
HaCI)IHIeHHI)Ie W HCHACBIIICHHBIC I1aphbI. KadecTBeHHasT 3aBHCHMOCTH

INIOTHOCTU W MOABJICHUA HACBIIICHHOI'O I1apa OT TEMIICPATYpPhBI, UX

HE3aBHUCHUMOCTH OT 00BhEMA HACBIIIIEHHOTO Tapa




BrnaxnocTs Bo3ayxa.

OTHOCHTENbHAS BIAXKHOCTb:

2.1.1
d) _ pnapa(T) _ pnapa(T)
4 pHaCbIH.[l'[apa (T) pHacmLunapa (T)
21.1 W3meHeHne arperatHpIX COCTOSIHMM BEIIECTBA: HCHApeHUE U
5 KOHJICHCAIIHSI, KUTICHUE YKHJIKOCTU
2.1.1 W3meHeHne arperatHbIX COCTOSIHMM BEIIECTBA: IUIABICHUE U
6 KpHUCTaILTU3aus
211
; [Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax
2.2 TEPMOJUHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpennss sueprus
293 Tennonepenaua kak crnoco0® M3MEHEHHs] BHYTPEHHEW »Hepruu 0e3
o coBepiieHus paboThl. KOHBEKIHSI, TETUIONPOBOIHOCTb, U3ITyUdSHUE
KosnuecTBO TEMIOTHI.
294 VY aenbHas TEIIOEMKOCTH BEIIECTBA C:
Q = cmAT
VY aeneHas TeruioTa mapooodpaszoBanus L: Q = Lm.
2.2.5 VenbHas TermoTa miasiaeHus A Q = Am.
VY aenbHas TETIUIOTa cropaHus Torumea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
2.2.6 A =phv
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha PV-guarpamme
[IepBrIii 3aKOH TEPMOANHAMUKH
Q12 = AUsz + A1, = (U = Uy) + Ay,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nporiecchbl
2.2.9 [Tpunnumne! aeicTBus Ternosix MamuH. KIT/I:




Oreary Orarp Orare

Makcumanbnoe 3nauenue KIII. Iukin Kapno:

22.1 o Ty — T 1 T..
0 max M = Nyggee = T =1-=
HATD HATD
291 VYpaBHeHHE TEIIOBOTO OanaHca:
1 Q1 +Q;+0Q3+...=0
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
DnekTpu3anusl Tell U €€ NPOsABICHMS. DJIeKTpUueckuil 3apsa. JlBa
3.11 BUJA 3apsAa. OJIEMEHTapHbIA JJIEKTPUYECKHM 3apsii. 3aKkoH
COXPaHEHHUS AIEKTPUUYECKOTO 3apsiia
B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTHIO
€
3.1.2
F=k|q1|-|q: _ 1 . |q1|"‘?:
g’ dmeg, 1°
3.1.3 Dnekrpuueckoe mojie. Ero gelicTBre Ha SJIEKTPUICCKHE 3aPsibl
Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIS:
) F
qnpo61—1b1171
[Tose ToueuHoro 3apsna:
3.14 — L
E, = kr2
OJTHOPOJHOE TIOJIE:
E = const.
KapTune! 11HMA HanpsHKEHHOCTH 3TUX MTOJIEN
[loTeHIMaTBbHOCTD AIEKTPOCTATUYECKOTO MOJIS.
Pa3HoCTh MOTEHIIMAIOB U HATIPSIKEHHE:
3.15

A1z = q(¢P1 — P2) = —qAd = qU.




[ToreHmmanpHast HEPTHS 3apsa B JJIEKTPOCTATUUECKOM TI0JIE:
W =q¢

A=—-AW

IloTennman SJICKTPOCTATHUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs3b HaHpH)KéHHOCTI/I nojist MW PAasHOCTU MOTCHUUAIOB  JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uuy SJIEKTPUUECKUX MOJICH:

3.1.6 E:E1+E2+...,¢:¢1+¢2+...

IIpoBOIHUKY B 3JIE€KTPOCTATHUECKOM IIOJIE.
317 VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOJHHUKA

Et=0
, BHYTPU Y Ha ITIOBEPXHOCTHU IIPOBOJHHUKA (p = CONSt

[[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHYCCKOM IIOJIC. HI/ISHeKTpI/I‘-ICCKaH

3.1.8
HpOHI/IHaeMOCTb BCIICCTBA €
Konzencarop. DIeKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U
3.1.9 )
3J‘IeKTpoeMKOCTB IIJIOCKOT'O KOHHCHC&TOpa:
EEAR)
=——=¢&C
d 0
HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:
q=q. + QZ+---1U1 = U2 =---'Cnapa1m - Cl + Cz+
3.1.1 HOCHCZ[OBaTeHLHOe COCANUHCHUC KOHACHCATOPOB:
0
U=U +U L1k,
= U1 2...,q1:q2=..., = - T..
Cnocn Cl CZ
3HeprI/IH 3ap$I)KeHHOFO KOHHCHC&TOpa:
3.1.1 .
qu CU q
1 M/C =" ——

2 2 2C




3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cwuia Toka:

ITocrosunserii Tok: | = const

Jiig moctosiHHOTO TOKa ( = It

3.2.2

3.2.3

VYcnoBus cymecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akon Oma 1 ydyacTKa Lenu:

I_U
"R

3.24

3.25

SHCKTpI/I‘leCKoe COIIPOTUBJICHHC. 3aBHCUMOCTh COIIPOTUBJICHUA
OAHOPOJHOI0 IMPOBOAHHMKA OT €Ir0 MJIMHBI M CCUYCHMHA. Y aeneHOE

COIIPOTUBJICHHEC BCUICCTBA.

R:pg

Ucrounuku Toka. J]C ucrounuka Toka:

_ ACTOpOHHl/IXCI/IJ]

E =
q

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akoH Oma Juis oJIHOM (3aMKHYTOM) ayiekTpuueckoi nenu: E = IR +

Ir, oTkyna

E.r
—— R

3.2.7

[TapamiensHOE COEIMHEHNUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHCﬂOBaTCJ’ILHOe COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=.,
Rnom = R1 + R2+ .-




3.3

Pabota snektpuueckoro toka: A = [UL.

3akoH [[xoynsa — Jlenna:

Q = I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOIHOCTD 3JIEKTPUYECKOTO TOKA:
A4
P=—010 =1U
Az Ar—0
TemnoBas MOLTHOCTS, BBIJENIEMAst HA PE3UCTOPE:
2
2 U -
329 P=T R:E =JU
MOoIHOCTh HCTOYHUKA TOKA!
A4
_ CT. CHIT _
v
Ar—0
CB00OO/HBIE HOCUTENU 3JEKTPUYECKUX 3apsoB B IPOBOJHUKAX.
3.21 MexaHu3mMbl TPOBOJAMMOCTH TBEPABIX METAJIOB, pPacTBOPOB U
0 pacIuiaBoB JJIEKTPOJIUTOB, ra3os. [TonynpoBoHUKH.
[TonynpoBOIHUKOBBIN 110/
MATHUTHOE I1OJIE
MexaHuueckoe B3aUMOJEHCTBUE MAarHuToB. Mar"murHoe modie.
Bexrop marauTHONM MHAYKIMH. [I[pUHIMT Cynepro3uMm MarHuTHBIX
MOJIEH:
3.3.1 B =B; + B,+..
JIvaMM MHAYKUMKM MarHuTHoro nois. KapTtuHa nvHMM MHAYKIUN
MarHMTHOTO IMOJI TOJOCOBOIO M IOJKOBOOOPA3HOrO MOCTOSIHHBIX
MarHuToB
OneiT Opcrena. MarHuTHOe mojie NMpOBOAHMKA C TOKOM. KaprtuHa
3.3.2 JIMHUN MHAYKIUNA MarHUTHOTO TOJISL IJTMHHOTO NPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KAaTYIIKHU C TOKOM
Cuita AMniepa, e€ HanpaBJICHUE U BEJIMYNHA:
F, = IBlsina
3.3.3 , rIe o — yroja Mex1y HallpaBJIEHUEM IIPOBOJHUKA U BEKTOPOM

-

B




3.4

Cuna JlopeHiia, €€ HanpaBJIE€HUE U BEIUYMHA:

Fnop =1 q | vBsina
TJI€ 0. — YroJ MEXIY BEKTOpamMu

>

3.34 v
u
B
. JIBroKeHue 3apsoKeHHOW YacTHITBI B OJJHOPOAHOM MAarHUTHOM IT0JIE
DJIEKTPOMATHUTHAA MHAYKIA
IToToK BEKTOpa MarHUTHOM UHAYKIIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue anekTpoMariuTHON UHAYKIMHU. DC nHayknuu

3aKOH AMeKTpoMarHuTHOW nHaykuuu dapases:
3.4.3 E — _ﬁ_qj =@

Af f
Af—i0
v{g\ﬂilr‘
[
( - )
DJ1C MHAYKIUK B TIPSAMOM TIPOBOIHHUKE JUTHHOM |, IBHXKYIIIEMCs O
CKOPOCTBIO
v

3.4.4 R

B OJIHOPOJHOM MarHUTHOM MoJe B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B u HOpMaibio
n
K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv
; €CIIN
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+

TO
| E; |= Blv

[IpaBuio Jlenna

3.4.6

NHAYKTUBHOCT:

L_CD
T

, umu © = LI
Camounaykuus. 31C caMOUHIYKIIUY:

A
E. =— EL =—1II
—0

3.4.7

9Hepr1/151 MAarduMTHOI'O ITOJIA KaTyIIKU € TOKOM:

W_LI2
FTo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

351

Koneb6arenbHblit KoHTYp. CBOOOAHBIE JIEKTPOMArHUTHbBIE KOJIeOaHHs

B UACAJIbHOM KOHe6aTeJII)HOM KOHType:
[ q(t)=q,..sin( et +,)

]fffﬁ] =g, =, cos( ot +q) =1 cos(cr + )

®opmyna Tomcona:

T =2nVLC
, OTKyJIa
2m 1
w=—=—
T LC

CBs3b AMIUIMTYBI 3apsAaa KOHACHCATOpa C aMHHHTYHOﬁ CHJIBI TOKa
npu CBO60}1HI)IX OJICKTPOMArdHuTHBIX KOJICOAHHIX B nacajibHOM

Ko0JIe0aTeIbHOM KOHTYpC:

1

_ T max
'gm.m_
L€}




3.6

3aKOH COXpaHEeHUsI SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 BriHyX1I€HHBIC 2JICKTPOMarHUTHBIC KoJieOaHus. PesoHnaHc

[lepemennbiii  Tok. IIpow3BoacTBO, mnepemaya W MoTpebieHUE

JJIEKTPUYECKON SHEPTUU
U ol o

+ = e = e — const.
2 2 2 2

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. B3aumMHas opueHTanus

355 BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
E1lBlc

358 [Ikana 31eKTpOMarHuTHLIX BOJH. [IprMeHeHne 31eKTpOMarHUTHBIX

BOJIH B TEXHHKE U OBITY

OIITUKA
36.1 [IpssMonMHENHOE pacIpOCTPAaHEHHE CBETa B OJHOPOJHOM Cpene.

Toueunslii ucrounuk. Jlyu ceera

3aKOHBI OTPAKEHUS CBETA.

a=f
3.6.2
olp
T7777 777777

3.6.3 [TocTpoeHne N300paKeHHH B INTOCKOM 3epKajie

3aKOHbBI IPEJIOMJIICHUS CBETA.

[Ipenomiienue cBera:

nqySina = n,sinf.

3.6.4 AOGCOIOTHBIN NTOKa3aTeNb MPEIOMIICHUS:

Cc

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENb TPETOMICHUS:
ng 1M

nOTH -

1 V2




3.6.5

XoJ1 1y4deit B Ipu3Me.

\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHHE YaCTOT U COOTHOIIEHHE OJIMH BOJIH HOpU HODCPEXOALC
MOHOXPOMATHUYCCKOI'O CBE€Ta qepes I'paHUully pasaciia ABYX

OIITUYCCKUX CPCU:

ny<n Hy

ny

Oty

Ilonnoe BHYTPCHHEC OTPAKCHUC.

[IpenenpHBI yro MOJIHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru ny

3.6.6

3.6.7

CO6I/IpaIOH_II/IC H pacCCCUBAOIIMC JIMH3BI. Tounkas nauH3a. CDOKYCHOG

PaCCTOAHHEC U OIITHUYCCKAsA CUJia TOHKOM JIMH3HI:

®opmyiia TOHKOM JIMH3bL:

=
ST

Ly
d

YBenuueHue, JaBaeMoe JTUH30M:

=

h_If]
H d

H F

F\ h
f

e
B ciydae pacceuBaromiei JIMH3bL:

3.6.8




4.1

1
DO=F =—0,
D

T =

h |fl 1

H d

Xoa nyya, MPONICAIIErO JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €&
IJIaBHOW omTuueckoi ocu. [locTtpoeHne wu300paKeHUW TOYKH U

OTpe3Ka TPSMON B COOMPAIONINX M PACCEHBAIOIIMX JIMH3aX M HX

cucTeMax
36. dotoanmapaT Kak onTH4eckui mpubop. I['ma3z kak onTuyeckas
o cucremMa
WNntepdepentiuss  cBera. KorepeHTHble UCTOYHHKHU. Y CIOBUA
HAOJMIOACHNST MaKCUMyMOB M MHHHMYMOB B HHTEp(EepeHINOHHON
KapTUHE OT JBYX CHUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB:
A
3.6. MAKCIIMYMBI — A=2m =, m= 0,£1,£2 3.,
A
MITHIIMYMET — .-l*-.={2m+l_]:, m=0,+1,+2 +3 .
Hudpakuus ceera. Judpaxkimonnas pemerka. Y cioBUe HaOIIOIeHUS
TJIABHBIX MaKCUMyMOB npu HOPMaJIbHOM NaJeHUuU
MOHOXPOMAaTHYECKOIO CBETa C JJIMHOM BOJHBI A Ha PEHETKy C
3.6.1 .
nepuozom d:
1
dsing, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.1
5 Jucnepcus ceera
KBAHTOBASA ®U3MKA
KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M
411 I'mnoteza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®ortonsl. JHeprus GpoToHa:
E=h hc
1 p
4.1.2

Nmnynbse ¢poToHa:




4.1.3

®otordpdext. Onbitel A.I'. CtoneroBa. 3akoHbl poTod3ddexra

VYpaBuenue Diinmreiina i porodddexra:

ECI)OTOHa = ABbIxoja + EKHHmaxr

rae,
hc
Ecl)OTOHa =hv = 7r
4.1.4
hc
ABbeo,aa = hv}cp = /1_
Kp
2
mv max
Evunmax = a5 = €Uz
[laBiieHue cBera.
4.1.5 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXAIOLIYH0 MOBEPXHOCTh M Ha
TOJTHOCTBIO TOTJIOMIAOIIYIO TTOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Inanerapnas moniens aToma
[Toctrynartsl bopa. M3ny4yenue u norsiouieHre GOTOHOB IIPU MEPEXOE
aToMa C OJHOTO YPOBHS SHEPTUH HA JPYTOM:
he
4.2.2 hvmn = = |‘En _Em|
Y
JInnenyaTele CIIEKTPBI.
CrnexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
4.2.3
—13,63B
E =———, n=1,23,
-
4.3 OU3NUKA ATOMHOI'O SA/IPA
131 Hyxnonnass moxens simpa [eitsenGepra — MBanenko. 3apsia siapa.
o MaccoBoe uncio siapa. M3otormsl
PannoakTBHOCTD.
Anbda-pacnan:
4.3.2

A A4 14
ZX—7Y+,He

bera-pacnan.




DNeKTpOHHBIN B-pacnan;
A A 0 -
X7 Y + je+v,

[TosutponusIii B-pacnan;
A A 0=, .,
X7 + JE TV,
l'amma-u3nydenue
3aKOH paIi0aKTUBHOTO pacnajia:
-t
N(t) = Ny % 2T

4.3.3
[lyctb M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4 Snepusle peakuuu. JleneHne U CUHTE3 sAep




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Guzuka: 10-i kaace: 6a30BbIN U yIITyOaeHHBIN ypoBeHb / Msxkuies [7.41.,
byxosues b.b., Corckuii. H.H. mox pen. IlapdentseBoit H.A., 3natrenbcTBO
«IIpocsemieHue»

» ®usuka: 11-if kmacc: 6a30BbIi U yrayOaeHHbINH ypoBeHb / Msikumies ..,
byxosues b.b., Yapyrun B.M. nox pexn. [lappentreBoit H.A., U3narenscTBO

«IIpocsemienne»

METO/IUYECKHUE MATEPUAJIbBI IJ151 YYUTEJIA

» «M3narensctBO I'Oopnosa JI.A., Jleromuna C.B. CoopHuK 3a/1a4 110 pU3HKE:
ruapocraruka. 7—11 kmacesl. M.: BAKO.

* T'opnosa JI.A., Jleromuna C.B. CO0pHUK KOMOMHUPOBAHHBIX 33]1a4 1O (U3HKE.
10-11 knaccsl. M.: BAKO.

* T'opnosa JI.A. CoopHuk 3ama4 1o gusuke: snexkrpoctatuka. 10-11 kmacce. M.:
BAKO

* TectoBbie 3aanus N0 pu3MKe B pucyHkax u yeprexax. 10-11 kmaccst / Cocr.

JLLA. T'opsioBa. M.: BAKO



N PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

« http://nsportal.ru - conmaneHas ceTh paOOTHUKOB 00pa30BaHHUSL.
http://markx.narod.ru/pic/ - ¢usuka B mkore.

* http://festival.1september.ru/articles/ - hecTuBaNb IETarOrNISCKUX HICH
«OTKPBITBIHA YPOK».

* http://lwww.fizika.ru/ - caiit mis yunresnei GU3NKA ¥ UX YUCHUKOB.

* http://www.physics.ru/ - maTepuaisl o Gpu3MKe.

* http://www. ege.edu.ru - uadopmarronHsli mopran EI'D.

« http://school - collection.edu.ru / - enunas komekius LIOPoB
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