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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢wu3uke Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUU W TpeOOBaHUU K pe3ysIbTaTaM OCBOCHMS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmbl, mpejactaBieHHbIx B OI'OC COO, a
Takke ¢ yuétoM (enepanbHO paboueil mporpamMmbl BocnuTaHus U KoHnenuuu
npenoaaBanus yaeoHoro mpeamera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ @depepanuu, — peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTENIbHbBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOT0 mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTO TPOIecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCH.
[Iporpamma mo ¢Qusuke Aa€T TpenCTaBlICHUE O IENAX, COACpNKaHUHU, O0OIIen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOLIUMXCS CpeACTBAMU
y4yeOHoro npeamera « Pu3nkay Ha yriiyOJIEHHOM ypOBHE.

Nzydyenne kypca ¢u3uku yriayOGnEHHOTO YPOBHS MO3BOJISIET pEaln30BaTh
3aj1au Npo¢eCcCUOHATbHON OPUEHTALlMU, HANpPaBJIECHO HA CO3/IaHUE YCIOBUH AJis
IPOSBJIICHUS] CBOUX MHTEJUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOyyJaronumcsi, KOTOpble HEOOXOAMMBI JUIsl MPOAOKEHUS O0Opa3oBaHHS B
opranm3anusx MNpodecCHOHATBLHOTO0 OOpa30BaHMs MO Pa3IMYHBIM  (HU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nporpamme mno (¢u3MKe ONpeAeNsrOTCcs IJIaHUPYEMble Pe3yibTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CpPEJHEro o01ero o0pa3oBaHusi: JIMYHOCTHBIE,
METanpeJMeTHbe, MpeaMeTHble (Ha  yrayOonéHHom  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOW Il pa3padOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolluXcsi, OCBOMBLIMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero oOpa3oBaHus Ha
yIriyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o Qpu3uKe BKIFOYAET:

IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha yriyOaéHHOM
YPOBHE, B TOM UYHCJI€ NPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHUs;

cozepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma no ¢u3nke HMEET NPUMEPHBIA XapakTep M MOXET ObITh
UCIIOJI30BaHA YUYUTENSAMU (PU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[IporpamMma o ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
MPENIOCTaBISET BO3MOXHOCTH [UJISl peaju3allid  Pa3IMYHBIX METOJIUYECKHX
MOJIXO/IOB K TMpernojiaBaHvio (U3MKU Ha YriayOJI€HHOM YPOBHE MpH YCIOBUU
coXpaHeHus1 00s13aTeIbHOM YaCTH CoJlep KaHus Kypca.



®duzrka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xaromiemM mupe. HIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIIUI
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, TTOCKOJIBKY (PH3UYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONPENeIwIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B c@epe DSHEPreTHKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIy4YEHUsI HOBBIX MATEpPHUAJIOB C 3aJaHHBIMH CBOWCTBaMU. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJIag B (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOUN
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMHUpPOBAHWE YMEHUN MPUMEHSATh HAYy4YHBIN
METOJ] TO3HAHUS TTPU BHITIOJIHEHUU UMU YUEOHBIX UCCIICIOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopa3oBaHus MOJIOKEH
pAIl uael, KOTOPbIE MOKHO PACCMATpPUBATh KaK MPUHIIUIIBI €M0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUHU C HEW KypcC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HUKHU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW MaTepuayn Kypca (pusuku
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT MCIOJIb30BAHUE
T'YMAaHUTAPHOTO TOTEHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMHU U SKOJIOTMYECKUMHU MPOOTIEMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO ypOBHS
MPEIOIAaracT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTHYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBarorcs Ha
yYpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHUS DJIIEMEHTOB
COJICp’KaHMS, TOCBAIIEHHBIX JKOJIOTHUYECKUM IMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0JieM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME coJiepkKaHUsl MPOTPaMMBbI 10 (GU3UKE JOJKHO OBITh MOCTPOEHO Ha
MPUHIUANAX CUCTEMHO-ACSATEILHOCTHOTO moaxonaa. s guiuku peanuzanus 3TUX
MPUHITUIIOB 0a3UPyeTCsl HAa MCTOIB30BAHUH CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIOIIEro (Qakropa ydeOHoro mpomecca. s yrmyOnéHHOTO
YPOBHS — D3TO CHUCTEMAa CAaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTAIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHHUH HOBOTO
Martepuaia, JabopaTopHbie paOOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3auuMud (U3MYECKOro MpakTUKyma. B mepBom ciyuae
MPAKTUKYM TpoBoAuTCs 100 B KoHie 10 u 11 kmaccos, 160 mocie mepBoro u
BTOPOTO TIONYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mox pabotamu
PaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE MCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000MEHHOTO BUa O€3 TOMIAaroBO MHCTPYKIIUH.

B mporpamme mo (¢usuke cucTeMa yYEHHUYECKOrOo HKCIEPUMEHTa,
7a00paTOpHBIX padOT W MpaKTUKyMma MpeACTaBlieHa eIMHbIM mnepeyHeM. Bridop
TEMaTUKH JJIA 3TUX BHJIOB YUCHHUYECKUX MPAKTHYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMHU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypOYHOTrO
IUTAHUPOBAaHUSI W OCHaleHus KaOuHera ¢usuku. [Ipu sTom obecneymBaeTcs
OBJIaJICHUE OOYyYaOIIUMHUCS YMEHUSMU TMPOBOAUTH TPsIMbIE W KOCBEHHbBIE
WU3MEPCHHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DH3WYCCKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKCHHBIX THITOTE3.

Bonbimoe BHUMaHWE yACNAETCS PEIMICHWI0 PACUETHBIX M KAYECTBEHHBIX
3anau. [lpu »aToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJla4é C SBHO
3aIaHHOM M HESIBHO 33JlaHHOW (PM3MUYECKOU MOJIENbI0, TTO3BOJISIIOUINE MPUMEHSTD
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeiia Kypca, Tak Hu
WHTETPUPYs MPUMEHECHHUE 3HAHUI M3 pa3HBIX pa3aenoB. /(s KaueCTBEHHBIX 3a1a4
PUOPUTETOM SBIISIFOTCS 3aJaHUsI Ha OOBSICHEHUE/TIPEJCKA3aHUE MPOTCKAHUS
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH KU3HH, TpeOyrolue BpIOopa
(bU3HYECKOM MOJICIH ISl CUTYAIlMH MMPAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIeYeHHIO Y4YeOHOro mporecca Kypc (U3MKH YriyOaEéHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa30BaHMs JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabwHera. B kabuHeTe (GU3WMKM JOHKHO OBITH HEOOXOIUMOE
JabopaTopHoe 000pyJAOBaHUE I BBIMOJHEHMS YKa3aHHBIX B MporpamMme Mo
(u3KMKEe YYEHUUYECKUX ONBITOB, JIA0OPATOPHBIX pPabOT M pabOT MpakTHKyma, a
TaKXXe JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opmupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAaHOBKY
MEPEUNUCIICHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JACMOHCTpAlUNA IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUA ¥  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 000pylnOBaHHE Ui YYEHUYECKHX MPAKTHUYECKUX padboT
dbopMHpyeTCS B BUJE TEMAaTHYSCKUX KOMIUICKTOB M 00ECIEUMBACTCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcs. TeMaThuyeckue KOMILUIEKTHI
Ja00paTOpHOTO OOOPY/IOBAHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YEeHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS:

dbopMHpoBaHHE UWHTEpeca M CTpeMJIeHUS OOydJarouuxcsi K HaydHOMY
U3YUYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOSHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHNE YMEHUN OOBSICHATH SIBJICHUS C HUCIOIb30BAHUEM (DU3UYCCKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O pONM (PU3MKU [JIs PA3BUTUA JIPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyien
npoecCHOHaNbHON ACITENBHOCTH, CBS3aHHBIX C (U3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHUIO B 5TOM HalPaBJICHUH.

JlocTikeHue 3TUX 1elield obecreunBaeTcsl pelleHueM CIeAYIOIMUX 3a/1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpETHEr0 00IIero oopa3oBaHus:

OpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIpHYIO  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

(dbopMHpOBaAHNE YMEHHI MTPUMEHATH TCOPETUUCCKUE 3HAHUS I O0BSICHCHHUS
bu3HYeCKUX SIBICHUN B TPUPOJAE W JUISI TPUHITHS TPAKTHYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KM3HHU;

OCBOCHHE CIIOCOOOB pEIICHHs] pa3IWYHBIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyueckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3JaHUE
bu3nueckoil MOJenH, aJeKBaTHOW YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3aJay
UHKXEHEPHOI'O XapaKTepa;

NoHUMaHue (U3NYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHMUS U MPOBEACHUS
GU3MYEeCKUX OKCIMEPUMEHTOB, aHaIW3a W HMHTEpPIpEeTanuu  uHopMaiuy,
OnpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTHS YMEHUM HNPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOM JIeATETHLHOCTH;



pa3BUTHE UHTEpeca K chepaM npodheccuoHATBHOM ASSTENbHOCTH, CBI3aHHOU
¢ GU3HKOIA.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHbIA YpPOBEHB
u3ydeHus: ydeOHoro mpenmera «®Dus3mka» Ha YpPOBHE CpPEAHETO OOIIETO
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIIMMHUCS, IUIAHUPYIOMIMMHU TPOJOJDKEHNE
00pa3oBaHUs MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOaéHHbBINA ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
obpazoBanust orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4yacoB B HENENIO),
B 11 kiacce — 170 yacoB (5 4acoB B HEJACIIO).

[Ipennaraemerit B mporpamMme 10 (U3MKE IEPEUCHb JIaOOPaTOPHBIX U
PAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIAWBHUAYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COJEPXAHME OBYUYEHUA
10 KITIACC

Pasznes 1. Hay4nblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHIaMmeHTanbHas Hayka o mpupojie. HayuHslii MeTo/ MO3HaHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SABIICHUH.

DKCIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmionenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHus: (U3MYECKUX BEIMYMH (AHAJIOTOBbIE W LU(]POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemnocTyt  w3MepeHuit  Qu3nyeckux BeduuuH  (aOCONMOTHAs U
OTHOCHTEJIbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEpPIIOE TENO, UJealibHAsl KUJKOCTh, WJCATbHBIA Ta3, TOYECUHBIN
3apsin). I'unoresa. ®u3nyeckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Pu3nuecKas
TEOPHS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHU COBPEMEHHOM HAyYHOW KapTHHBI
MHUpa, B IPAKTUYECKON 1€ATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3mepeHne cuwibl TOKAa W HalpsDKEHUS B ILENM NOCTOSHHOIO TOKA IpHU
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(ppoBOH naboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3HYECKUX BEJIMYMH IIPU MOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBukeHUE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €ro MIPOEKIMH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpenHsss CKOPOCTb, MIHOBEHHAsi CKOpPOCTb) U
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKLIHMH HAa OCH CHUCTEMbI KOOpPJIHHAT.
CrnoxxeHue nepeMeleHni U CI0KEHNUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHNE. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPUAIBHOM TOYKHA OT BPEMEHHU U MX
rpauKu.

CBobOonHOE majeHue. YCKOpeHue cBOOOIHOrO majeHus. J[BuxkeHue Tena,
OpOILEHHOI0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepualbHOM TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuneiiHoe  nBuxkeHue. JIBUKEHHE  MATEpUAIBHOW  TOYKHA IO
OKPY>XHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepuos m vactora oOpalieHusl.
LentpocTpeMurenbHoe (HOPMaJIbHOE), KacaTeabHOE (TaHT€HLHAIBHOE) U MOJTHOE
YCKOPEHUE MATEPUAIIBHON TOUYKHU.

TexHu4yeckre yCTpPOICTBA W TEXHOJIOIMYECKHE MPOLECCH: CIHUIOMETD,
JNBWKCHUE CHApSAOB, LEMHbIE, MIECTEpEHYATBIE U PpPEMEHHBIE TEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenbs cuctembl OTCYETA, WILTIOCTPAUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

CniocoObl ucciae10BaHusl IBHXKCHHM.

Nnmroctpaius mpeaesibHOro Nepexo/ia U u3MEpEeHe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NIBUAKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTATBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe myTel, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3ydenne HEpaBHOMEPHOTO JABUKECHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus Mpu NPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM JBHKEHUHU
10 HAKJIOHHOM TNIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PaBHOYCKOPECHHOM
JBI>KCHUU.

HN3mepenue YCKOPEHHUS CBOOOJTHOTO MaJACHUS (pEKOMEHJ0BAHO
UCIOJIb30BaHuE UG POBOIA Tab0paTOpUN).

N3ydenue paBwKeHHUs Tena, OpOIIEHHOTO Topu3oHTalbHO. IIpoBepka
TUIIOTE3bl O TMPSMOW MPONOPLUHMOHATIBHOW 3aBUCUMOCTH MEXIY JAIbHOCTHIO
MOJIETa M HAYaJIbHOM CKOPOCTHIO TeJa.

N3ydenne IBHXKEHUS Tela MO OKPYXKHOCTH C IIOCTOSSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TMepuojia oOpalieHusi KOHMYECKOro MasiTHUKa
OT €ro apaMeTpoB.

Tema 2. lunamuka.



Ilepbiii 3akoH Hprorona. MHepumanbHble cucteMbl OTCuéra. [IpwHIMIT
oTHocuTenbHOCTH ["anmunes. HennepuuanbHbie cucTeMbl OoTcuéra (OmpeneseHue,
IPUMEPHI).

Macca tena. Cuia. [IpyuHuun cyneprio3uiuy CuJ.

Bropoii 3akoH HeroToHa 1151 MatepuaibHONU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUaibHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MaCCBI.

Cuna TspKecTH. 3aBUCHUMOCTH YCKOPEHHsI CBOOOJHOTO MaJ€HHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT reorpaduueckoil mupoThl. [IBukeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHsSI CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TPU JBWKEHUU Teja B
KUJKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasnenne. Cuna Apxumena.

TexHu4yeckne yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIMITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGntonenue nBU>KeHUs TeJl B MHEPLUUAIbHBIX M HEMHEPIHUAIbHBIX CHCTEMAaX
OTCYETA.

[IpyuHIMIT OTHOCUTENTBLHOCTH.

Kauenune nByx UMIMHAPOB WM IIApOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BENCHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3MepeHne macc o B3aUMOJIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JABMXKEHUHM OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka TUIOTE3bl O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHUS Opycka Io
HAKJIOHHOW IJTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, OT X JedopmMariuu.

N3yuyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JErKuii OJIOK.

N3mepenne koddduiineHta TpeHHUs MO BEIWYUHE YTIOBOro Koddduimenta
3aBucuMocTu Fp(N).

HccnenoBanue NBHKEHHsI OpycKa MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3yyenne nBukeHus rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomoTHO TBEpHOe Teno. [locTymarenbHoe W BpallaTeIbHOE JBUXKEHUE
TBEPAOro Tena. MOMEHT CHWIIBI OTHOCUTENIBHO OCH BpaiieHus. I[limedo cubl.
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOMYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCH: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY ci1oBusl paBHOBECHUSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

UccnenoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpallCHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenne ycTOMYMBOCTU TBEPIOIO TENA, UMEIOILLIET0 II0IAlb OIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc maTepuaabHOM TOUYKH, CHCTEMBI MaTEpUaIbHBIX TOUeK. L{eHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

NMnynibe cUiibl 1 UI3MEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umIlyabca MarepuaibHOW TOUYKH. lIpencraBieHune o coxpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunpl Ha MaJloM M Ha KOHEYHOM TiepemelneHuu. I 'paduueckoe
npeACcTaBieHUe pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass sHeprus MarepuaibHOM TOo4ku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MAaTEPUAIBHOU TOUKH.



[loreHuManbHBlE W HEMOTEHUUAJbHbIE CHIIBL. [loTEHUMaNbHAs HHEPTHUS.
[ToTeHnmanbHas 3Heprusi ynpyro nepopmupoBaHHOU NpykuHbl. [loTeHUManbHas
JHEpPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM moJje. llorenuumanbHas sHeprus
TeJa B TPAaBUTALIMOHHOM II0JIE OJJHOPOJHOIO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbsi KOCMUUYECKast CKOPOCTb.

Csi3b pabOThl HEMOTEHIHUAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOM YJHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHymm 1 WACATbHOM XKUAKOCTH KaK CJEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KOMNEpP, MPYXKUHHBIA THUCTOJET, THUPOCKOIM, (UTypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBMKECHUE.

N3MepeHne MOIIHOCTH CHJTBI.

W3meHneHue sHeprun Teja Mpu COBEPIICHUN PadOTHI.

B3auMmHble mnpeBpanieHUs KMHETUYECKOW W ITOTCHIMAJIbHOW JHEPTUM NpPHU
JNEUCTBUU HA TEJO CHJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaJCHUMU.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeol, npaKkmuKym.

N3mepenune nmirynpca Tena no TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHIIBI.

HccnenoBanue coxpaHeHHs UMITYJIbCA IIPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUsI TOTEHIIMAIBHONW YHEPTUU MPYKUHBI ¢ pabOTON CHIIbI
TPEHUSL.

Omnpenenenne padbOThl CUIIBI TPEHUS MPU ABMKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOI MeopUu.

OCHOBHbIE TMOJOXKEHUS MOJIEKYJIIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOe oOocHoBanue. Juddy3us. bpoyHOBCkoe JBHKEHHE. XapakTep
JBW)KEHUSI W B3aMMOJEHCTBUS 4YacTHUL BellecTBa. Moaenu CTpPOEHUs Ta3oB,
KUIAKOCTEH U TBEPABIX TN W OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX



Mozenerl. Macca um pasMepbl Mosekyd (atomoB). KoauwdecTBo BeliecTBa.
[ToctositnHas ABoranapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcusi.

Mogenbs uaeanbHOroO ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHUIIbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kimaneiipona. AOGcontoTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
IIPE/ICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYNAaTEIbHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJICAbHOTO raza (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBsi3b a0COIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CHUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPruei MoCTynaTeIbHOI0 TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA M TEXHOJIOTUYECKHE IPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHHEe HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mogenu ABUXKEHHUS YaCTHI] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anMchbio peaibHOTO OPOYHOBCKOTO JBUKCHMUSI.

Juddy3us :KUIKOCTEN.

Mogens onsita llTepHa.

[IputskeHne MOJIEKYI.

Mopenu KpucTaminyeCKuX pemeETOK.

Habnronenue u ucciaegoBanue U30mMpoIeCCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HUccnenoBanne mporecca yCTAHOBJIEHUs TEIUIOBOTO PABHOBECHS IMPHU
TeII000MEeHE MEXKTy TOpsSYeH U XOJIOAHOM BOOM.

N3ydenne wu3oTepMUYECKOro Impolecca (PeKOMEHI0BAHO HCIOJIb30BaHUE
uudpoBoii m1abopatopun).

N3yyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO MpoIecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIMIHUX YCIOBUM JJis
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpEeHHHUE napaMeTpsl. [lapamerpol
TEPMOAMHAMHYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PENAKCALIMS
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp uI€AIBHOTO Ta3a B TEPMOJAMHAMHKE — CHUCTEMa YPaBHEHHI:
ypaBHeHHEe MenaeneeBa—KianelipoHa U BBIpAKEHUE JJI1 BHYTPEHHEW SHEPTHM.
VYcioBus IPUMEHMMOCTH 3TOM MOJIEINIM: HU3Kasi KOHUEHTpAalUs YacTHULl, BBICOKHE
TeMIEpaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaAMUKe. Boraucienne paboTsl 1o rpaguky
rporecca Ha pV-auarpaMmme.

Teronepegaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKON  cUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOHOCTD, U3TyUYECHUE.

KomnuectBo Temmorel. TemnoémkocTs Tena. YaenpHas W MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér KojuuecTBa TEIUIOTHI mpu  Temiomnepenade. I[lonstue 06
aauabaTHOM IpoIlecce.

[lepBbiii 3ak0oH TepMOaMHAMUKU. BHyTpeHHsAst »dHeprus. KomumuectBo
TEMJIOTBI W paboTra Kak Mepbl HW3MEHEHHS  BHYTpPEHHEH  DHEpruu
TEPMOJNHAMHYECKON CUCTEMBL.

Bropori 3akOH TEpMOJMHAMHUKH JUISI PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOAUHAMUYECKON CHUCTEMBI IPOXOJHUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKH IS  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 0oJiee XOJIOAHOTO Tea K 0ojiee HarpeTomy 0e3
kommneHcanuu (Knaysuyc). HeobpatumocTs NpUpOIHBIX MPOIECCOB.

[Tpunnune! nevictBus TertoBbix MamuH. KII/I.

Makcumanbnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKTHI MCIIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TeruoBoe
3arpsi3HEHUE OKPYKAIOIIECH CPEeIbI.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOJWIbHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOIOpPATOPHBIA ABUTATENH, TapoBas TypOWHA,
MIOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alMs OMOOPTraHUYECKOTO TOIIIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temmneparypsl pu aanadbaTtudeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE YIETbHBIX TEIIOEMKOCTEN BEIIECTB.



CriocoObl U3BMEHEHHS] BHYTPEHHEH SHEPIHH.

UccnenoBanue annadbaTHOTO Ipoliecca.

KomnbroTepHbie MOJIENTN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

Hccnenosanue aqnabaTHOro npouecca.

N3ydenune B3aMMOCBSI3U HHEPIUU MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooGpa3oBanue u kKouaeHcalus. VMcnapenwe u KumneHue. Y JeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HacellieHHble W HeEHaChIIEHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, MX HE3aBUCUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3yXa. AOCOIIOTHASI U OTHOCUTEIIbHAS BIA’KHOCTD.

Tépmoe Teno. Kpucramnmmyeckue u amopdubie Tema. AHA30TPONHS CBOWCTB
KpuctayyioB. [lnaBiieHHe W KpuUcTaM3anus. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TennoBoe paclIUpeHUE KUIKOCTEH U TBEPIBIX TEl, 00BEMHOE M JIMHEWHOE
pacuipenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUN YaCTHI] BEIIECTBA KaK IPUYUHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpPrUM B (pa30BbIX NMEPEXOAX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTsKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapasie sapnenus. JlaBiaeHue noa UCKPUBIEHHONW MOBEPXHOCTBIO KUJKOCTH.
®opmyJia Jlamnaca.

TexHuyeckre yCTPOMCTBA U TEXHOJOTMYECKUE TPOILIECCHI:  KUIKUE
KPUCTAILJIbI, COBPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMK KE€HHOM JaBIICHUU.

N3Mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmauuBaHue.



KanunnspHsie siBaeHus.

Mopenn HEHPIOTOHOBCKOW KHUJIKOCTH.

CnocoObl U3MEpEeHUs BIaKHOCTH.

HccnenoBanune HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

Habmronenue mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeul, npaKmuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

H3mepenue yenbHON TEIUIOTHI IUIABIICHUS JIbJA.

N3ydeHue CBONMCTB HACBIIICHHBIX MAPOB.

N3mepenre aOCOMOTHOM BIAXKHOCTH BO3AyXa M OILIEHKAa Macchl MapoB B
NIOMEUIEHNUH.

N3mepenue ko3¢ duiimeHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

UccnegoBanue 3aBUCMMOCTH  Jedopmanuu  pe3sHHOBOro oOpasma  oT
MPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3anus Tean U €€ MPOsIBICHMs. JJeKTpuueckui 3apsa. JIBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAMDJIEKTPUKH U MOJYIPOBOIHUKH.
DJIEMEHTapHBIM  JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUAE 3aPSIbl.

Hanpsixkénnocts  anextpudeckoro mnons. [IpoOueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNBbHOCTh BJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCTh NOTEHIMATIOB M
HanpspkeHue. lloTeHnmanpHas sHeprust 3apsiaa B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToreHuman snexkrpocraTtudeckoro noist. CBsi3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOrO, TaK U
HEOJHOPOHOTO).

[IpuHUMND Cynepno3uiuu IEKTPUIECKUX TTOJEH.

[Tone toueunoro 3apsiga. [lome paBHOMEepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1mapa. Ilose paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJEeH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JpneKTpuKku B AIEKTPOCTATUYECKOM ToJIe. Jusnexktpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenrHeHne KOHAeHcaTOpoB. [locmenoBarenbHOE COEMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBMKEeHME 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM BJIEKTPUUECKOM TIOJIE.

TexHuueckrue yCTpOMCTBA M TEXHOJOIMYECKHE MPOLIECCHI: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE ITOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsKEHHBIX IUIACTHH.

Mopenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpoBOOHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aUTA.

Y CTpOWCTBO U IEWCTBUE KOHIEHCATOPA IMTOCTOSHHOM U MMEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAau
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCAaTopa.

3apsiiKa 1 pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeol, npaKkmuKym.

OueHka cuil B3auMOJICUCTBUS 3apsKEHHBIX TEJL.

HaGnronenue npeBpaiiieHust SHEPTUM 3apsSKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3JIyYEHUSI CBETOAMO/IA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEN KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIMAJIOB (HampsiKEeHUs ) npu
IIOCJIEIOBATEIILHOM COCAMHEHNH KOHIEHCATOPOB.

Uccnenosanue pa3psaa KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO AJIEKTPUYECKOro TOKa. McTOYHMKM
toka. Hanpsokxenne U u DIC E.

3akoH Oma 1 y4acTKa LeTu.

DneKTpuyecKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTh COITPOTHUBIICHUSA
OJHOPOJHOIO MNPOBOJHMKA OT €ro JUIMHBI U IUIOLIAAX ITONEPEYHOr0 CEYECHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akon [xoyns—JIenna.

MONTHOCTh 2JIEKTPUYECKOr0 TOKa. TerioBas MOIIHOCTh, BbIIENseMas Ha
pesucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJTHON  (3aMKHYTOM) 92JICKTPUYECKOW I1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

KoHnziencaTop B 111 OCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNpsDKEHUsS IS PE3UCTOPA,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONTPOTUBJICHUS MPU TOCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe uzmepenue DJIC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOIO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bI coenMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

Hccnenoanne cMEMaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COMpOTUBIICHUS MPOBOTHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKa OT HaMPsDKEHHUS JUISL  JIaMIIbl
HaKaJINBaHUS.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanune 3aBucumoctd DJ]C rambBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
pU KOPOTKOM 3aMbIKAHHH.

Uccnenoanne pa3HOCTH MOTEHIMATIOB MEXKY MOJIOCAMH MCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanne 3aBUCUMOCTHY MOJIE3HOM MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHblX cpeoax.

DJNeKTpUYecKass MPOBOJUMOCTh  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAJIOB OT
Temrnepatrypbl. CBEpXIPOBOIUMOCTb.



ONEeKTpUYECKUN TOK B BaKkyyMme. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBOIHUKH. CobOcTBeHHas 151 IpUMeCHast IIPOBOAUMOCTh
1oJIynIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1onynpoBogHUKOBbIE TPUOOPBHI.

DONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLMALIMS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIU3a.

OnexkTpuyeckuid TOK B raszax. CamMoCTOATENbHBIM M HECAMOCTOSATENIBHBIN
paspsaa. PaznuyHble TUIIBI CAMOCTOSTENBHOIO pa3psana. Monnus. [Inazma.

TexHuyecknue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Ta3opas3psiaHble
JaMIibl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHUOM,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMH,
BBIIUIABKA aJIFOMHUHHSL, SJIEKTPOHHASI MUKPOCKOIIMS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAILUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsl nekTpoaunsa dapazes.

HckpoBoii pa3psil U MPOBOAUMOCTD BO31yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIIIOB U MTOIYTIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyMm.

Habutoienue snexrpomnusa.

N3mepenue 3apsiaa OJTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCMMOCTH  COINIPOTUBJIEHHS  TEPMOPE3UCTOPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JUOA.

DuU3HYeCcKUl NPAKTUKYM.

Cnoco0bl u3MepeHust PU3NYECKUX BETMYUH C UCIHOJIb30BAHUEM aHAIOIOBBIX
U U(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OneHka rpaHul HOrpeIHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHUM, HCCIEIOBAaHUN  3aBUCHUMOCTEM
(u3HUEeCKUX BEIMYMH, NPOBEPKA NPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiiax «YUYEHUYECKHH  OKCIEPUMEHT,
nabopaTopHble pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  kjacce
OCYILECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO006 HAYUHO20
no3HaHuA: SBICHHWE, HAy4YHbIA (akT, rumoresa, usmyeckas BEIUYMHA, 3aKOH,



Teopusi, HaOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKUMS,
napabona, runepOosna, ux rpaQuKy U cBoCTBa. TpUroHoMeTpuyeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKIIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBHXKEHHE B KUBOUM npupoze, nuddysus, ocmoc,
TEIJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAaroUIEeHd Cpensbl,
yTUIu3aluus OMOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKCHHUE M KANTMJUISIPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUYECKUE SIBJICHUS B dKUBOW IIPUPOJIE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIYyYEHHE HAaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AJIEKTPOIUTHUYECKAs TUCCOIMAINS, TaTbBAHUKA, JIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpagpua: BnaxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUW C WCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUHU
(KpOHIUTENH, peméryarble KOHCTPYKIMHU), MCIOJb30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
IOJIyYEHHUs] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCIE HAHOMATEepUajoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYITPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paszpnes 4. DiaekTpoaMHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUe NOCTOSHHBIX MAarHUTOB H  MPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMD Cynepno3uuuu
MarHUTHBIX TOJIeH. JIMHUM MarHUTHON WHTYKIIHUH.

MarsnuTHoe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOrO NMPOBOJHMKA, KaTYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amniepa, e€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenuia, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

MarnutHoe nose B BeniectBe. deppoMarHeTuky, nmapa- U 1MaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPpOLHCCChI: IIPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TeCTEepP-MYyJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna nuHMM  WMHOYKOMM  MAarHUTHOTO  MOJS  MOJIOCOBOTO M
M0JIKOBOOOPA3HOT0 TOCTOSIHHBIX MArHUTOB.

KapTuHa nuHUN MarHuTHOM MHAYKIHU OIS JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue aBuKeHUsI MyyKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TprHIMD NENCTBUSA 3JIEKTPOU3MEPUTEIBHOIO npudopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMUKym.

HccnegoBanne MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue nercTBYSI IOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CHJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBiieHMEe 2NEKTPOMAarHUTHOW WHAYKUWMH. [lOTOK BEKTOpa MAarHUTHOM
uHaykuuu. OJIC mHAaykuuu. 3akoH AIEKTPOMAarHuTHOM uHAykiuu Papanes.
Buxpeoe anexrpuueckoe nolie. Toku Oyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBUKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTHM B LIENM IOCTOSHHOIO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKIIHH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JEKTPHU3ALNUH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HabmroneHue SsBICHHS 3JICKTPOMArHUTHON WHTYKITHH.

Uccnenoanne 3aBucumoctd OJIC MHIAYKIMH OT CKOPOCTH W3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanennre marauTa B alFOMUHHUEBOM (MEIHOM) TpyOE.

SBneHne cCaMOMHAYKIIUU.

Uccnenoanue 3aBucumoctd IJIC caMOMHAYKIMH OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenre UHIYKIIMY BUXPEBOTO MAarHUTHOTO TTOJISI.

UccnenoBanue sSiBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarenbHas cuctema. CBOOOAHBIEC KOJIEOAHMUS.

INapmonnyeckue konebanus. KnHemaTndeckoe M TMHAMHYECKOE OIKCaHUE.
DHepreTUuecKkoe OMucaHue (3aKOH COXPAHEHHUs MEeXaHW4YeCKOW sHepruu). BriBon
JTUHAMHYECKOI'0 ONMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.

Ammntyaa u ¢aza xonebanuil. CBs3p aMIUTUTYJIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIeOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbiX CBOOOJHBIX KoJi€OaHHI
MaTeMaTH4ecKoro wasiTHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHykaeHHbie konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyXxaHusi Ha BHUJ PE3OHAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeILHOTO ABMKCHHUS.

Habnronenue He3aBUCUMOCTH MEPUOJa MaJibIX KoJIeOaHHWM rpy3a Ha HUTH OT
AMILTATYIBI.

UccnenoBanue 3aTyXammmx KOJIeOaHUN 1 3aBUCUMOCTH TIEPHOIa CBOOOTHBIX
KOJI€O0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MAacCUBHOM TIPYXHUHE C IENbIO
dbopMupoBaHuUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUS SHEPTUU MPU KOJeOaHUAX Ipy3a Ha MPYKUHE.

UccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

HaGnronenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopuvie padomuol, nPAKMUKYM.



N3mepenne mnepuojga CBOOOJHBIX KOJIEOAHWUW HHUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yueHune 3aK0HOB JIBUJKEHHUS TeJla B X0J1€ KOJeOaHW Ha yIpyroM MoJBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUH B PYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

Tema 2. dnekmpomazcnummnuple KoneOAHUA.

KonebGarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
ujcabHOM KoiyiebaTenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsia KOHJEHCATOpa ¢ aMIUTUTYI0M CUIIbI TOKa B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTtyxaroniue AIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxaeHHble
AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

IlepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHUs] TMPU Pa3iIuyHON  (popme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld TIEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
VMHAYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WUneanbusiii  Tpancopmatop. IlpousBonacTBo, mnepegadya M MOTpeOIeHUE
JJEKTPUYECKON YJHEPTHH.

OKOJIOTUYECKHE PHUCKM TIpU MPOU3BOACTBE 3JieKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJICOAHUIM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMsl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXarOMIMX 3JIEKTPOMATHUTHBIX KOJICOAHUI.

Mopeinp 31eKTPOMarHuTHOTO TeHEPaTopa.

BriHyX/1IeHHbIE CUHYCOUIaTbHBIE KOJIeOaHusI.

Pe3uctop, kaTymka MHAYKTUBHOCTH W KOHJAEHCATOP B IIENHU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCHENOBATENIBHOM COEIMHEHHHM PE3UCTOpA, KaTyLIKU
VWHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoicTBO 1 IPUHIIKI ASUCTBUS TpaHcpopmaTopa.



Mogenb TUHUY AJEKTPONEPEAAYUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaxmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHue MEpEMEHHOTO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COEIHHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMazHUNHbLE GOJIHbI.

MexaHnueckrue BOJIHBI, YCIOBUS WX pacrpocTpaHeHusa. llomepeunnie u
pPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)X€HUE, MpeJoMIIeHHe, UHTepdepeHuus u
nudpaxius.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIyMOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHUS IJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJEKTPOMArHUTHBIX  BOJIH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJisspu3anus, nHTepdepeHnns u qudpaKiims.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3M U TelIeBUACHU. Pannookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KArOLIEl Cpeibl.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue u pacIpoCTpaHEHUE MONEPEUHBIX U MPOAOTBHBIX BOJIH.

Koneobmtomnieecs Tei1o kKak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUM.

HabGnronenue orpakeHus: U NpeaOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pEe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB ~ JJIEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
pesioMIICHHUE, TOIspu3aIs, udpakius, nHTephepeHITUsI.

Oo6Hapyxenue nHGPaKPacHOTO U YIAbTPahHOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npaxmuKym.



N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs: 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHuil B
1o0ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENbHBIN MTOKa3aTelb npesioMieHus. [IocToOSHCTBO 4acTOThI
CBETAa M COOTHOIICHHME JJIMH BOJIH NPHU NEPEXOJ€ MOHOXPOMATHYECKOIO CBETa
yepes3 rpaHully pa3aesa AByX ONTHYECKUX CPE.

Xox nyueil B mpusme. [ucnepcust cBera. ClOXHBIM cocTaB O€noro cBera.
[Ber.

[TomHOe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrOo BHYTPEHHETO
OTPAKEHHUS.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTosiTHUE MW ONTHYECKas cuja TOHKOW JIMH3BL. 3aBUCHUMOCTHh (POKYCHOIO
pPAcCTOSTHUSI TOHKOM C(EepUYecKOr JIMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIBHOTO
IIOKa3aTes MpeIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xon Jiy4a, MPOMIEAIIETO JIMH3Y MOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. llocTpoeHne wu300pake€HUH TOYKHM M OTpe3Ka MNpsAMOM B
coOMparOIINX M PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTuueckas
cUcCTeMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepsl KiIacCMYECKHUX
UHTEP(HEPECHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuonHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAKCMMYMOB IpH NAJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIIa,
nepuckorn, Qoroanmapar, MHUKPOCKOI, MPOCKIUOHHBIN armapar, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



WccnenoBanue npeaomiieHUs CBETA.

Habmnronenue notHOro BHyTpeHHEro oTpaxkeHusi. Mojiesb CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIEeCKOTa.

Habmtonenue untepdepeHiu cpera.

HaOnronenue 1BeTOB TOHKUX TUIEHOK.

HaGnronenue nudpaximm ceera.

N3ydenne nudpakiimOHHOW peIIEéTKY.

HaGnronenue audpakiimoHHOTo CeKTpa.

Habnronenue aucnepcuu ceera.

Habnronenue nonsipuzannu CBETA.

[IpumeHeHue MONSTPOUIOB JIJIsl U3YUECHHS] MEXaHUYECKUX HAIPSIKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, nPAKMUKyM.

N3mepenue nmokazaresns mpesoMIeHUs CTEKIIa.

Uccnenosanne 3aBUCUMOCTH (DOKYCHOTO pPAacCTOSIHUSI OT BemlecTBa (Ha
npuMepe KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomyuyenue n300pa>keHus B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIUH3.

KoncTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, tHTEPPEPEHINH U TTOISPU3AIUN CBETA.

N3yuenune nonspusaiuu cBeTa, OTPaXKEHHOTO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3ydenue naTepdepeHInm JIa3epHOTO U3TYyUEHUS Ha IBYX HIETISX.

Habnronenue aucnepcumu.

HaGnronenue u uiccrnenoBanue AUGPaKImOHHOTO CIIEKTpa.

N3mepenune TMHBI CBETOBOM BOJIHBI.

[Tonyuyenue criekTpa U3Iy4YeHHUs CBETOAMOA MPHU MOMOIIU IU(PPaKIIMOHHON

PELIETKH.
Pa3znes 6. OcHOBBI cIeUAJIBLHON TEOPUU OTHOCUTEJIbHOCTH.
['pannnbpl  NPUMEHHMMOCTHM  KJIACCMYECKOM ~ MexaHuku.  lloctynarel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpazoBanusi  Jlopenia.
YcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOSI.



TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE IMPOIECChl: CITyTHUKOBBIE
NPUEMHHKH, YCKOPUTEHU 3apSXKEHHBIX YaCTHIL.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pa0OThI, MPAKTUKYM.

Onpenenenve UMMOyJbca W SHEPrUM  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaaphno-6011060ii Oyaiusm.

PaBHOBecHOE TemIOBOE M3IyudeHUE (U3TyuyeHHE aOCOJMIOTHO YEPHOTO Tena).
3akoH cMmemenus: Buna. ['unoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTtodddekra. YpaBHeHue
Oitamreitna s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [IaBICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleOenena.

BonHoBeie cBoiicTBa yactull. BosiHbl ne bpound. [InvuHa BomHbI ae bpoitnsa u
pa3Mmepbl 00JacTH JIOKaJIM3alUUU JBWXKYIIEWcs dacTulbl. KopmycKyispHo-
BOJTHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'eiizenbepra.

TexHUUeCcKre YCTPOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: CIIEKTPOMETD,
(doTo3nemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

dotor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBICHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauo.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccnenoBanne GpoTope3ucropa.

N3mepenune nmocrossaHOM [lmanka Ha ocHOBe nccienoBanus Gororddekra.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3 CBETOIUO OT HANPSHKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHus aroma. [lmanerapnas mojenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHue GOTOHOB MpU MEPEXoe aTroma
C OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOH.



Buapl ciektpoB. CiekTp ypoOBHEN 3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE M BBIHYKJICHHOE M3JIyuyeHue cpeta. Jlazep.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopna.

Habmtonenue nuHeHyaThIX CIIEKTPOB.

Y CTpONCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaAKMUKyM.

Habnronenue nuHeyaToro crnekTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX UACHUY,

Hyxnonnass mogens simpa ['elizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oTomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3aKOH pPaJAMOAKTUBHOTO pacmaja. PaguoakTHBHBIE HW30TONBI B MPHUPOJE.
CBoIICTBAa MOHM3UPYIOLIETO U3Iy4YeHUs. BiMsHuE paguoakTUBHOCTH Ha YKUBBIC
opranusmbl. EcrecTBeHHBIN QOoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledext maccel sapa.

SAnepubie peaknuu. [lenenne u cuntes siaep. SAnepusie peaktopsl. [Ipobraemsl
yIOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEKThl Pa3BUTHUSA
AIEPHOUN YHEPIETUKHU.

MeToapbl perucTpanyy U UCCIAETOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JICITOHBI.
[Ipencrasinenune o CtangaptTHoi Moaenu. KBapk-riitooHHas MOJENb apOHOB.

®usuka 3a npeaenamu CrtaHaapTHo Mojenu. TéMHas martepuss U TEMHaA
SHEprusl.

EnnHCcTBO pU3nueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, simepHBId  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-pE30HaHCHAsE TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenue normnoiieHus 0eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



DTanbl pa3BUTHSL aCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKUA Il OOBSICHEHHUS MPUPOJbI
KOCMHUYECKHUX 00BEKTOB.

Metoapl acTpoHOMHYECKHX HcclieioBaHU. (COBpEMEHHBIE ONTUYECKHUE
TEJIECKOIBI, PAJAHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3qus, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAUMOE
JIBHKEHHE.

CoinHeuHas cucrema.

Counnrie. ConHeuHasi akTUBHOCTD. McTounuk sHeprun CostHIla U 3BE3/I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J[narpaMma «CreKTpaabHbIM KJ1acc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IMOCJIENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3N TJIABHOW MOCJIENOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3B&3/1. COBpEeMEHHBIE MPECTABICHUSI O MPOUCXOKIACHUU U 3BoJoIMU CoyHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Muieunsiii [Tyte — Hama I'anmaktuka. [lonmoxenue m aBwxkeHue CosHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHBIE OBIPBI B SApax
TaJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006ma. Pazberanve rajgakTHK.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HaGnronenust 3BE3qHOr0 HEOGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUHN ISl OTIPEICIICHHS TTOJ0KEHUS HeOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3Ausi (CEBEpHOTO MOJyHIapus U SPKUE
3BE3/IBL.

HaGmronenuss B Ttemeckon JIyHbI, IIaHET, TyMaHHOCTEM W 3BE3OHBIX
CKOILJICHUU.

DuU3NYCeCKUI IPAKTUKYM.

CnocoObl u3MepeHus: PU3NUeCKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHUM, HCCIECIOBAHUN  3aBUCHUMOCTEM
(¢u3MUecKX BEIMYMH, NPOBEpPKA MPEIJIOKEHHbIX T'HMIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paszaenax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O06o0maromiee NOBTOPEHNE.



OO6o0mIeHne U cucTeMaTU3allMsl COAECpPKaHUsL pa3ieNioB Kypca «MexaHuKay,
«MonekynspHas pu3MKa U TEPMOJMHAMUKAY, «DIEKTpoArnHamMuKay, «Konebanus
U BOJHBD», «OCHOBBI CHELHATBHON TEOPUU OTHOCHUTEIbHOCTH», «KBaHTOBas
busnkay, « JMIEMEHTHI ACTPOHOMUH B aCTPOPUBHKNY.

Pons ¢Qusukn u acTpoHOMHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIbHON M 3TUYECKOHN cepax NedaTebHOCTH YeJI0BeKa, poJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKCATEIbHOM,
CUCTEMATU3HPYIOLIEH,  OOBSICHUTENBHOM W  MNPOTHOCTUYECKOM  (PYyHKUHUU
¢dbusrueckoil Teopuu, poiib (U3NIECKON Teoprun B POPMUPOBAHUU TIPEICTABICHUIN
0 (U3UYECKOM KapTHHE MHUPA, MECTO (PU3MUECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

Nzyyenne «kypca ¢usuku yrmyonénnoro ypoBHa B 11 kiacce
OCYLIECTBJISIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTEeMaTUKH, OMOJIOTUH, XUMUHU, Teorpapuu U TEXHOIOTHH.

Mescnpeomemmnoie nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
NnO3HaHuA: SBICHWE, HAy4YHBIA (PaKT, TUMoTe3a, (puanyeckas BEIUYMHA, 3aKOH,
TEOpHUsl, HAONIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, HW3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I poBast 1adbopaTopusi.

Mamemamuka: pelIcHHE CHUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOPBI M MX MPOEKIMH HAa OCH KOOPJIHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEyroJbLHUKOB,
orpe/ieieHre MIOMIAIN MIIOCKUX PUTyp U 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUpOJE, KoJjieOaTelbHbIE
JIBUWKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKUE PHUCKH TMpU TMPOU3BOJCTBE
JJIEKTPOOHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAlOLEW  Cpenpl,
yJIbTPa3ByKOBasg JUArHOCTUKA B MEJUIIMHE, OINTUYECKUE SBICHUS B IKUBOU
pUpPO/IE.

Xumusa: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAs! CTPYKTypa TBEPBIX
T€d, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

I'eocpaghusa: wmarHuTHBIE MONMOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX PYI,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IMIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJABUraTeNb SKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meyb,
JIMHUU 3JEKTponepeaay, 3JIeKTPOABUraTelb, pajap, paaAuonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHHKHY, SIICPHAs SHEPTeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUA Yy4eOHOro mnpeamera «Duzukay
JOJIKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3WIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PAaCHIMPEHUE KUIHEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HAIlPaBJICHUN
BOCIIUTATEJIBHOW I€SITENHHOCTH, B TOM YHCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMHM  OOYyYarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIECTRA;

e TPUHATHE TPAJAUIHMOHHBIX OOIICUYETOBEYECKUX TYMAHUCTHUUECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYMpaBICHHH B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJECHCTBOBaTh C  COLUUAJbHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C MX PYHKIMUSIMHU U Ha3HAUCHUEM;

* TOTOBHOCTb K TyMAaHUTAapHOM U BOJOHTEPCKOM JAEATEIBHOCTH.

NMAaTPUOTUYECKOT0 BOCIIMTAHMS:

e c(hopMHUPOBAHHOCTH POCCUHCKOU TPpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

e I[IEHHOCTHOE OTHOLICHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, AOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

* CHOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

* OCO3HAHHE JIMYHOTO BKJIAJa B OCTPOCHUE YCTOWYMBOTO Oy YIIETO.

ICTETHYECKOr0 BOCTIMTAHUA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO

TBOPUYECTBA, MPUCYILETO (PU3NYECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHUSA:



HWHTEpeC K pa3andyHbIM chepaM npodhecCHOHAIBHON JESITEILHOCTH, B TOM
YUCJIE CBS3aHHBIM C (U3WKOH W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BbIOOp Oyaylieit nmpodeccuu U pean30BbIBATb COOCTBEHHbIC
’KH3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o6sacTi PU3MKU HA POTSHKEHUH BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(hOpMHUPOBAHHOCTh 3KOJOTUYECKOW KYJBTYpPbl, OCO3HAHUE T100aTBHOIO
XapakTepa 3KOJOTHUYECKUX MPo0ieM;

IUIAHUPOBAHUE M OCYILIECTBJICHUE JICMCTBUI B OKPYXXAaKIIECH Cpele Ha
OCHOBE 3HaHUS LIEJIE YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHne OIbITa ACATEIBHOCTH JKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3HKE.

HECHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UIECKON HAYKH;

OCO3HAHME I[EHHOCTU HAy4YHOW MAESATEIbHOCTH, FOTOBHOCTH B IMpOIECCe
U3ydeHUs: (PU3MKU OCYIIECTBISATh TMPOEKTHYIO M HCCIEI0BATEIHCKYIO
NEeATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENbHO  (opMyIHpOBaTE ®  aKTyaJIU3UpOBaTh MpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEIN JACSATEIbHOCTH, 3a/1aBaTh IMAapaMETpPbl U KPUTEPUHU HX
JIOCTUKECHUS,

BBISBJIISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMaTPUBAEMBIX
(bU3HYECKUX SIBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OIICHUBATh COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PAabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaAJILHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/bLCKHE AeiiCTBUSA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUYCBBIMH TOHSATHUSAMU U METOJIaMHU
bu3nUecKoil HayKH;



BIAJCTh  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENBLCKOW W MPOEKTHOMU
NEATeIbHOCTH B 00JIaCTH (PU3HKU, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY TOHUCKY METOJOB peleHuss 3anad  (U3HYEeCcKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJOB MIO3HAHUS;

BJIAJAECTh BHUJAAMM JIE€ATEIBHOCTH II0 TOJYYEHHIO HOBOIO 3HAaHHS, €ro
MHTEPIpETalUU, MPeoOPa30BaAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYECOHBIX
CUTyallUsiX, B TOM YHCJI€ MPU CO3JaHUM Y4YEOHBIX NMPOEKTOB B 00JACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIH3WpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apryMEHThl IS
JI0KA3aTeNbCTBA CBOMX YTBEPXKICHUI, 3a/aBaTh MapameTpbl U KpUTEPUU
pelieHus;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTENbHOU
NEeATEIBHOCTH, B TOM YKCIIE TPU U3YYEHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEJIaraTh OpUrMHAIbHBIE MOAXOAbI U PEILICHHUS;
CTaBUTH MPOOJIEMBI U 337a4H, T0IMYyCKAIOIINEe albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmaumeii:

BJIAJE€Th HaBbIKAMM MOJy4YeHUsS HUHPOpMALMH (PU3HUECKOTO COJIEpPKAHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH MOUCK,
aHaln3, CHCTEMATH3alMI0 M UHTEPIpeTannio MHPOPMAIUU Pa3IMIHBIX
BUJIOB U (hOPM IpeICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHM3aIlMOHHBIX 3a/Ja4 C COONII0JIEHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

CO3/71aBaTh TEKCThl (PU3MUYECKOTO COJEpPKaHUS B Pa3IMYHbIX (opMarax C
y4€TOM Ha3HayeHuss MHGPOpMalMM M UEJIEBOM ayAUTOpPUH, BBIOMpas
ONTHUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaTH3aI[1H.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:



OCYHIECTBIIATh OOLIEHHME Ha YypokKax (U3UKK U BO BHEYPOUHOU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMSIr4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO M JOTUYHO H3JIAraTh CBOIO TOUYKY 3PEHHUs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAThb W WCHOJIb30BAaTh  IPEMMYLIECTBA  KOMAaHAHOM U
UHAUBUIYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHM C y4éTOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJI0T0 YJICHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBaTH U
KOOPAMHUPOBATh JEHUCTBUS IO €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
JNEUCTBUM, pacIpelessATh POJIM C YUETOM MHEHUI YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO y4aCTHUKAa KOMaHHbI B
o01Iui pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeuIaraTb HOBBIE ITPOEKTHI, OLICHUBATH HJEH C ITO3UIMU HOBU3HBI,
OPUT'HMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B PA3IUYHBIX
CUTyallusiX, IMpOSABIATH  TBOPYECTBO U  BOOOpakeHUe,  OBIThH
WHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYILECTBJISATh  [MO3HABATEIbHYIO JIESITEIBHOCTH B
obnactu (U3MKA W aCTPOHOMHUHU, BBISIBIATH MPOOJIEMBI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIBHO COCTABJIAThH IUIAH PELIEHUS PACUETHBIX U KAUYECTBEHHBIX
3a]1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW pabOThl C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

paclMpATh paMKUM  y4yeOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApPTYMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO 3PYIULIUU B 0OJACTH
(GU3HUKN, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAallMIM, BHOCUTh KOPPEKTUBBI B ACATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJICTh HAaBBIKAMM [IO3HABATEJIbHOW peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEHUCTBUU U MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHU;

UCIIOJIB30BaTh MPUEMBI pediieKcuu JJii OLEHKHW CHUTYallMH, BbIOOpa
BEPHOTI'0 PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX TIPU aHaJIU3€ PE3YJbTaTOB
JICSITCIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IPU aHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITHOKH.

B mporecce AOCTHXEHHS JTMYHOCTHBIX PE3yIbTaTOB OCBOCHHSI MPOTPaMMBI IO
¢u3nke Uil YpOBHSA CpedHero oomero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS YMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr AFOTIIHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIONICTO  CIOCOOHOCTh  IMOHMMATh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BUETh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AMOLIMOHAIILHOMN cepbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETYJINPOBAHUS, BKIIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHUE, CIIOCOOHOCTh aJalTHPOBAThCS K
AMOIIMOHANILHBIM WM3MEHEHUSIM U MPOSBIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALIUH, BKIIFOYAIOIIEH CTPEMIICHHE K JOCTUKEHUIO LIETU
U yCIIEXy, ONTUMU3M, UHUIUAaTUBHOCTb, YMEHHE JI€HCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh TMOHMMATh AMOIIMOHAIBHOE
COCTOSIHHE JpPYTMX, YYHMTBIBAaTh €ro IMpH OCYLIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBATH
OTHOILIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISATH HHTEPEC U
paspemniarb KOH(IUKTHI.

INPEJIMETHBIE PE3VYJIBTATBI



K xoniy oOyuenuss B 10 knacce mpenMeTHble pe3yibTaThl HAa YriIyOiIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00yHAIOUTUXCSl YMEHUIA:

NOHUMATh POJb  (PU3UKA B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
OKOJIOTHYECKOM, COIMMAIBHOW M OTHYECKON cdepax IesaTeTbHOCTH
YeJI0BEKa, POJib U MECTO (DU3UKU B COBPEMEHHON HAay4YHOU KapTUHE MUPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEeMAaTU3UPYIOIIeH, OOBSICHUTEIBLHOU U
MPOTHOCTUYECKON  (YHKIUHA  (PU3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (U3UKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
dbopMHUpPOBAaHUY TIPEACTABICHUH O (PU3UUECKON KapTHUHE MHUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJENe (QU3WYecKkux Ten u
IpoLIeCCOB (SIBJICHUM): WHEpIMalbHas cUCTeMa OTCuY€Ta, abCOIIOTHO
TBEpJIOE TENo, MaTepualibHas TOYKa, PaBHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TajeHue, a0CONIOTHO ympyras aedopmarus, abCOoTIOTHO
ynpyroe u abCOTIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN Ta3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Tela, UAealbHbIN ra3, TOUCUHBIN 3apsj,
OJIHOPOJIHOE DJIEKTPUUYECKOE TI0JIE;

paznuuath yCJOBHUSl (TpaHULbl, O0JACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHITH MEXaHUYECKUE IIPOILIECChl U  SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIXKEHUS, (DOPMysbl KUHEMATUKH PaBHOYCKOPEHHOI'O
NBYDKEHUs, TpeoOpa3oBanus [ammmes i CKOPOCTH W TEepeMelieHus,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXaHUYECKOU
SHEPruM, CBSI3b PaOOTHI CUJIBI C MU3MEHEHHEM MEXaHWYECKOW HSHEpTuu,
YCJIOBUSL paBHOBECHUs] TBEPJIOro Teia), NOpPU ATOM HCHOJIb30BAThH
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
NPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anuies, BTOporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHS HMIYJibca U
MEXaHUYECKOM PHEPTrUn, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATH M OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkenuss MKT wu 3akoHbl MoyeKynsapHOW (U3UKH U
TEPMOJIMHAMHUKHK (CBSI3b  JIaBJICHMSI HUJCAIBHOrO Ta3a CO CpeaHel
KUHETUYECKOM HDHEPIrUEN TEIJIOBOIO JBWKEHUS Y KOHILIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KUHETUYECKOU
SHEPrUeil TEIIOBOTO ABUKEHHS €r0 YacCTHll, CBSI3b JIaBICHUSI UJEATBHOIO
raza C KOHUEHTpAlKUEW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Knamneipona, TMepBbI 3aKOH TEPMOJWHAMHMKHU, 3aKOH



COXpaHEHUsI SHEPIHH B TEIUIOBBIX IPOLECCAX), PU 3TOM HMCIOJb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH yYpaBHEHUs1 MenaeneeBa—KianeipoHa;

aHAIM3UPOBATh M OOBACHATH JJIEKTPUUYECKUE SIBICHHS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
IEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAIIBHOCTD
3JIEKTPOCTATUYECKOTO TIOJISI, MPUHLMI CYINEPIO3ULIUN DIEKTPUUECKUX
IIOJIEM, TP ATOM YyKas3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa KyiioHa, a
TaK)K€ MPaKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa Uil ydacTka
Henyu W JJId 3aMKHYTOM BJIEKTPUYECKOM nenu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroda, 3akonsr dapanest 1u1st 21€KTponIn3a);

ONMUCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJIEHUS, HCIOJb3YysS BEJIWYUHBI:
IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHUAJIbHAs] »JHEPrus, KHHETHUYECKas
DHEpIusi, MEXaHUYecKas SHeprusi, paboTa CHIIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena C 3emi€il BONMM3M €€ TOBEPXHOCTH,
SHEprust ynpyroi npedopmManuud TPYXUHBI, KOJHMYECTBO TEIUIOTHI,
aOCcoyIIOTHAsE TeMIleparypa Teia, paboTa B TEpMOJAWHAMUKE, BHYTPEHHSS
SHEpPIrusl HUACAJBbHOTO OJHOATOMHOIO rasa, paboTa HAEaIbHOrO Trasa,
OTHOCHUTENBbHAsA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanpHOro TeEmmioBoro
JBUTATEIISA; MIEKTPUUYECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOrO OIS,
HaIpsDKEHHOCTh  TOJIST TOYEYHOrO 3apsija WIM 3apsyKeHHOro I[apa B
BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHIHMAI 3JIEKTPOCTATUYECKOTO II0JI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CHJla, CWila  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COINPOTUBIICHHE YYacTKa LENH C IOCJIEIO0BATEIbHBIM U
IIapajuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SJHEPTHUS HIEKTPUUECKOTrO IO
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUSd  (PUIUYECKUX  SBJICHHM:
MEXaHHYECKOE JIBHKEHUE, TEIUIOBOE JBWIKEHHE 4YaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE nBIKeHHE, nuddys3us, ucmapeHue,
KHUIICHHE M KOHJEHCAlus, IUIaBJIE€HUE U KPUCTAJUIM3alUsl, HalPaBJIEHHOCTb
TEIUIONepeNaut, ICKTPHU3aUuUs Tell, SKBUIIOTCHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
IpyrOl €  HCHOJIb30BAaHUEM  MPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3YyJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeJaTh BEIBOBI 10 PE3yJIbTaTaM
UCCIIeIOBAHUSI;

MPOBOJUTh KOCBEHHbIE H3MEpPEHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBIOWPATh ONTHMAIBHBIA METOJl M3MEPEHUsS, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEBbHBIE TOTPEUIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHOW TUIOTE3bI: MIIIAaHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAJIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PEe3YyJbTaThl U JIeNlaThb BBIBOJ O CTaTyce NPEAJIOKEHHOU
TUIIOTE3bL;

coOmro1aTh MpaBuia 6€30MacHOro Tpyaa Mpu MPOBEICHUH UCCIEIOBAaHUN
B paMKax y4eOHOro OKCIIEpUMEHTAa, MpaKTUKymMa ©  y4eOHo-
MCCIIEIOBATENIbCKOM M TPOEKTHOM JIESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U Ja00PaTOPHOTO 000OPYAOBAHUS,

pemaTrh pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
¢dbu3ryuecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYalollell TpeOoBaHUSAM 3aJayH,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
bu3nYecKuX TEOpUU TPHU UCIOJIB30BAHUM MAaTEMAaTHYECKUX METOJ/I0B
peleHus 3a/1a4, MPOBOJUTh Pacu€Thl HA OCHOBAHUU UMEIOIINXCS JaHHBIX,
aHAJIU3UPOBATH PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEMIEHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7auM, TpeOylollhe NPUMEHEHUs] 3HaHUM U3
Pa3HBIX pa3/ie]oB Kypca GU3HKH, a TAaK)Ke MHTETPAIlMU 3HAHUN U3 APYTHX
PEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IETIOYKY pacCyXJCHUMN ¢ OMOPON Ha U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SBIICHUS;

UCIIOIB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUThL MPUMEPHI BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOM
NESTENbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
MO3UIIMI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOIMH JUIsi JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I1IECTBA;



NPUMEHATh pa3jMYHbIe CIIOCOOBI paboThl ¢ mH(pOpMaruer QU3nIecKoro
colepkaHUs C UCIOJIb30BAaHUEM COBPEMCHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON MH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHPOpMAIMU, TOJYUYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr0  WH(oOpMmamuio W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIIUU;

POSBIISATH OpraHu3alMOHHBIC u MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEILHOTO ~ NMPUOOPETeHHsT HOBBIX 3HAHMKW B  MpoIecce
BBITIOJTHEHUS TIPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HCIOTHEHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATIBLHO PACIIPEACIATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIMsX, aJIeKBaTHO OIICHWBATH BKIJIAJl KaXIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOU MTPOOJIEMBI;

MIPOSIBJISITH MOTUBAIHIO K Oyaymied mpodeccHoHaIbHOW AeATEILHOCTH 110
CHENUATBHOCTIM (U3HKO-TEXHUYECKOTO TTPOQUIIS.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysibTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIN:

MOHUMATh POJb (PU3HKH B  OKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOU cdepax AedaTeIbHOCTU YeJI0BEKa, POJb U MECTO
GU3MKM B COBPEMEHHON HAy4yHOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESATEIbHOCTHM YEJOBEKa U JaJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBACHUTENFHON M TPOTHOCTUYECKOW (YHKIMK (PU3NUECKOW Teopuu —
AJIEKTPOJIMHAMUKH, CHELHMAIBHOM TEOpPUHM OTHOCUTEIBbHOCTH, KBAHTOBOU
¢bu3uku, poap (uzmyeckoil Teopuu B (GOPMHUPOBAHUU MPEACTABICHUHN O
(du3nYecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B OOILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTaBIECHUI O IPUPOLE;
pa3iauyaTh YCJIOBHMS NPUMEHMMOCTH Mojeled (QU3MYecKHuX Tel W
IPOLECCOB  (ABJICHUM): OJHOPOJHOE DJIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE TOJIsA, TApMOHUYECKHE KOJIeOaHus, MaTEMaTUYECKUI MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHUYECKHE BOJIHBI, HJIE€AJbHBIN
Koyie0aTeNIbHbIN KOHTYp, TOHKas TUH3a, MOJIeJIeil aToMa, aTOMHOTO Sipa U
KBAHTOBOM MOJIENIN CBETA;

paznuyaTh yCioBHsS (IpaHulbl, 00JIaCTH) NPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHHUS,
UCIIOB3YsS. OCHOBHBIC TIOJOKEHHUS U 3aKOHBI DJJICKTPOJMHAMHUKH U
CIICLIMAIBHOM ~ TEOPUU  OTHOCHUTEJIBHOCTHM  (3aKOH  COXpPaHEHUSs
ANEKTPUYECKOro 3apsjaa, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM UENH CO CKOPOCTHIO
W3MEHEHUsI  CHJIbI  TOKa,  TOCTYyJIaThl  CHEIUMaJbHOH  TEOpHUU
OTHOCUTEILHOCTU DUHIITEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorddexra, mnepBbld W BTOpOM mocTydarsl bopa, mOpuHIMI
COOTHOIIEHUsS] HeomnpeaenéHHocTel ['eiisenOepra, 3aKOHbI COXPAaHEHUS
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SIAECPHBIX PEAKIUAX, 3aKOH
paaMoaKTUBHOIO paclajia);

OMHCHIBATh (PU3UYECKHUE TMPOILECCHl U SBJICHUS, HCIOJb3YysS BEJIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJisi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIKYILAS CUJA, WHIYKIUS
MarHMTHOTO TOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUIa CAMOMHAYKUIHWH, SHEPrusi MAarHUTHOrO IOJs
IIPOBOJHUKA C TOKOM, pEIATUBUCTCKUN HWMIIYJIbC, IIOJHAsA DSHEPrus,
SHEPrusi TOKOSI CBOOOJHOW YacTHIbI, SHEPrus W UMIyJIbC (OTOHA,
MacCOBO€ YMCIIO U 3aps]l AJipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATHP  OCOOCHHOCTM  MPOTEKAaHUS  (PUBUUECKUX  SBJICHHM:
AJIEKTPOMArHUTHAsI UHIYKIUS, CAMOUHYKIIUS, PE30HAHC, UHTEPPEPECHITUS
BOJH, JAudpakius, JUCTIepCUs, IIOJHOE BHYTPEHHEE OTpa)KeHue,
dbotoanekTpuueckuii 3¢dext (dhororddekr), anbda- u Oera-pacmaabl
sep, raMMa-u3lydeHue sjuep, (Pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHaynM3a ¥ paboThI Ja3epa;

ONPEACNIATh HANPABICHUE WHAYKIWA MArHUTHOTO IOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJioM, TOHKOM JTUH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHaidu3a M OObBSICHEHUS (PU3UYECKHX IIPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpene; ABMKEHHSI HEOECHBIX Tell, BOJIONNY 3BE3 U BeeneHnoii;
MPOBOJUTh HCCICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThl TMOJYYEHHOH 3aBUCHUMOCTH



busznueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEpPEHMid, JeliaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAaHNUS;

MPOBOJUTh KOCBEHHBIC HM3MEpPEHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEUIOKEHHON THIOTE3bI: JIAHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

OMUCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0JiroaTh MpaBUiia 0€30MacHOTO TPy/ia MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCJIEIOBATEIBCKOW M IPOEKTHOM JIEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBLHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIlaHHOU
(¢u3nYecKol MOJENbl0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
¢usnyeckue MOJeNnu, OTBEYaloIIhe TPEeOOBAHMUAM 3aJauM, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HUCIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pEIIeHUs  3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/Bl PEIICHUS C YYETOM IMOIYYEHHBIX
pE3yIbTaTOB;

pemiaTh KadecTBEHHBbIE 3ajaud, TpeOyroliue MpUMEHEHUs 3HaHUM U3
Pa3HbIX pa3/ie]oB Kypca (GU3MKH, a TAKXKe MHTETpalluy 3HAHUW U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCy>KJI€HUI ¢ OOPOI HAa U3YUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIg OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOJUTh MPHUMEPHl BKIIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEATENbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKHUMH NPOLECCaMHU, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTAaBICHUHN O pallMOHAILHOM
IPUPOAOIIOIH30BAHUN, @ TAK)KE€ PasyMHOM MCIIOJIb30BAHUM JTOCTUKEHUHN



HayKM W TEXHOJOTMH J[Uid JaJbHEHIIEro pa3BUTHUS YEJIOBEYECKOTrO
00IIIeCTBA;

OPUMEHSATh pa3iuyHble CcrocoObl padoThl ¢ MHpoOpMalel PU3NIecKoro
CONIEp)KaHUsI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM Il TIOHUCKA, NepepabOTKM M NPEabSIBICHUS YyuyeOHOU WU
HAy4YHO-TIOMYJISIPHONM MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(popMaly, MOJTYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBAaTh  MOJy4YaeMyl0  HMHQOpMAIMI0O U  OLIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMAaLUY;

POSBIISATH OpraHu3alMOHHbIE U MO3HABATEIIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ NMPUOOPETEHUs] HOBBIX 3HAHMM B  MpOLECCE
BBITNOJIHEHMSI IPOECKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TIpyHNe€ C MCIOJIHEHHEM pa3IUYHbIX COLUAJIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PALIMOHATIBHO PACIPEACNIATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHWBATh BKJIaJ KaXXI0Tr0 U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCCMAaTPUBAEMO MTPOOIEMBI;

IPOSIBIISATH MOTUBALUIO K Oyayiied nmpodeccnoHanbHOM AesITeNbHOCTH 1O
CHEIMAIBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOduIIs.
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padoThI padoThI
pecypchl
Pa3nen 1. HAYUHBIN METOA ITIO3HAHUS IPUPOJbI
1.1 HayuHplit MeTo 1 MO3HAHUSA IPUPOIEI 6 bubmmorexa TIOK
' y A pHpoZ https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 6
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Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUNHAMUKA

31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 | bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/f16b68d7
3.2 Tepmoaunamuka. TemioBsie MalIMHbL 20 1 Bubmorexa ITOK

https://m.edsoo.ru/f16b68d7




13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 14 bubnuorexa IIOK
' ®a3oBbIE MEPEXOIBI https://m.edsoo.ru/f16b68d7
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4.3 TOKH B pasTHITHbIX cpefax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Pa3znen 5. PU3NYECKUI TIPAKTUKYM
bubnuoreka [IOK
A o i 1 1
> HSHHACCKHH TPAKTHIYM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
but6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KUIACC

KoanuecTBo yacos DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpnen 1. JIEKTPOIMHAMUKA
1.1 MaruutHoe nosue 14 bubmorexa HOK
https://m.edsoo0.ru/39859ef1
12 DNeKTpOMarHuTHas 13 1 bubnuorexa [JOK
' WH Y KLU https://m.edsoo.ru/39859¢f1
Hroro no paszneny 27
Paspnen 2. KOJIEBAHUA U BOJIHBI
bub6mmorexa [JOK
2.1 M 1
CXAHMICCKHE KOCOanHA 0 https://m.edsoo.1u/39859¢f1
29 DNEeKTPOMarHUTHBIC 15 bubnmorexa [JOK
' KoJieOaHusI https://m.edsoo.1u/39859¢f1
73 MexaHn4deckue u 10 1 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
24 Omrika 25 ! https://m.edsoo.ru/39859¢f1
Uroro no pazaeny 60
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmoreka [IOK
31 Ocros CTO > ! https://m.edso0.ru/39859¢f1
Hroro no pazneny 5




Pa3znea 4. KBAHTOBASA ®U3UKA

41 KopmyckynsipHO-BOJIHOBO#M 15 bubnuorexa [JOK
' Jyaliu3m https://m.eds00.ru/39859¢f]1
bu6mmorexa [JOK
4.2 ) 5
rsHica aroma https://m.edso0.ru/39859ef1
43 ®dusnka aTOMHOTO siApa U 5 bu6mmorexa [JOK
' 3JIEMEHTAPHBIX YaCTHI] https://m.edso0.ru/39859¢f1
Hroro no pasneny 25

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 12 bu6nuoreka [JOK
' acTpopu3uKH https://m.edso0.ru/39859¢f1
Wroro no pazaeny 12

Paszea 6. PU3HUYECKUN IPAKTUKYM

N bu6mmoreka [IOK
61 DHUSMICCKHI IPAKTHKYM e 16 https://m.edso00.ru/39859ef1
Nroro no pazaeny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
CucremaTtuzanus u
000011IeHIE TPETIMETHOTO
COJIepKaHUs U OIbITa
7.1 eATEILHOCTH 15 bubmmorexa TIOK
. 8 . https://m.edsoo0.ru/39859ef1
pUOOPETEHHOTO TIPH
U3yYeHUH Kypca GU3NKU
10 — 11 xnaccos
Hroro no pasueny 15




PesepBHOE Bpems

10

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

170

16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO yacos DIIeKTPOHHBIE
Ne ara u¢posbie
Tema ypoka Kontpoasbnbie | IlpakTuyeckue A ungp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
) ®dusnka — pyHaaMeHTaIbHas HayKa O 1 bubnuoreka [IOK
IIpUpOIE https://m.edsoo.ru/1beef346
) HayuHbIii MeTOT TO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
ucciaea0BaHus GU3NIECKUX SIBJICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 HOSH&I—II)I/ISI MIPUPOIBI pHa6Jn(I)) CHUC U 1 bubmorexa HOK
PHPOIEL. A https://m.edsoo.ru/34¢49931
JKCIIEPUMEHT B (pU3UKe
4 Cnioco0sl u3MepeHus: GU3HIECKUX 1 bubnmnorexa [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS 1 OTHOCHUTEIIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (PU3UKHU B OPMUPOBAHUU | bubmuotexa [JOK
COBPEMEHHOUN HAy4YHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded|
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOAEH
Mexannueckoe aBuxenue. Cucrema
. otcyeTa. OTHOCHTEIIBHOCTh | bubmmoreka [{OK
MEeXaHU4ecKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1ayl MEXaHUKH
8 Paaunyc-BekTop MaTepuanbHON TOUKH, 1 bubmuorexa [JOK




CTOo IMPOCKIMU HA OCU KOOpAUHAT.

Tpaekropust. [lepemenienue. CkopocTb.

Hx npoeknuu Ha OCH KOOPAWHAT

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

PaBHOMEpHOE PSAMOIIMHEWHOE
neuxkenue. ['paduyeckoe onucanme

bu6nmoreka [IOK

? PaBHOMEPHOI'O IPSIMOJIUHEHHOIO https://m.edsoo.ru/89ba7190
JIBU>KEHUS

10 CnoxxeHue nepeMeleHnii 1 CKOpoCTeil. bubmuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOpEHHE. bubnnorexa [JOK
[IpsamonnHetHOE ABUKEHHE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHEMHOTO JBUKEHUS C buGnnorexa LIOK

https://m.edso0o.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBo0OoiHOE TafieHue. Y CKOpeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmoreka [JOK
KOOPAWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpauKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [JOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe npmxenue. [[Brmxenue
10 OKPYXHOCTH. YTJIOBas ¥ JINHEWHAs

15 ckopocts. [lepuos u wacrora. brbmorexa [OK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMUTENBHOE U TTOJIHOE
YCKOpEHUE
16 KonrtponbHas pabora o teme Bubmrorexa LIOK

https://m.edsoo.ru/1242f32¢




"Kuuemaruka"

[MepBeiii 3axoH HeroToHa.
HNHepupnanpHble CUCTEMBI OTCUETA.

bubmmoreka [JOK

17 [Tpunn otHOCUTENBLHOCTH [ anuies. https://m.edsoo.ru/5a%e4a64
HewnHepuuanbHble CUCTEMBI OTCUETA
13 Cuia. PaBHOIGHCTBYIOIIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopencteue ten. Tperunii 3akoH bubnmnoreka [JOK
HrroToHa https://m.edsoo.ru/57dba505
[Tpunuun cynepno3unuu cwi. Pemenue
20 Baiaq Ha Hp};/IMSHeHI/I: 3aKOHOB brbmmorexa [OK
https://m.edsoo.ru/bdf997tb
Hsrorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U bubmorexa LHOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl
2 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO TIA/ICHUS https://m.eds00.1u/22757f26
JIBukeHre HeOECHBIX Te U UX
3 UCKYCCTBEHHBIX CIIlyTHUKOB. [lepBas bubnunoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
bu6nmoreka [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ac2cds4
Cuna tpenus. [Ipupona u Buabl cun bubnuorexa [JOK
25 TpeHus. JIBUKEHUE B XKUAKOCTHU U rase https://m.edsoo.ru/1fa86499
C Y4€TOM CUJIBI COIIPOTUBIICHUS CPEbI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocrarnueckoe bu6mmorexa [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPAOE TEIO. bubnmnorexa [JOK
27 [TocTynarenbHOe U BpalaTelibHOE bubnmnoreka [JOK
JIBIKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbI OTHOCHTEIBHO OCH bubnuorexa [JOK
BpaieHus. [lneqo cuibl https://m.eds00.1ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
79 TBEpAoMY Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPJIOTO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bu6mmorexa [IOK
30 Pewerye sanaq https://m.edsoo.ru/dclcaac0
31 KonTponbHas pabota no teme bubnnorexa [JOK
"Innamuka. CtaThka TBEpaoro teua" https://m.edsoo.ru/9f5a574c¢
HNMnynsc MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToUYeK. LleHTp bubnmoreka [JOK
MAacC CHCTEMBbI MAaTEPHUATBHBIX TOUYEK. https://m.eds00.ru/4bb8294b
Teopema o ABMKEHUU IIEHTPA MacC
NmMnynbc cuibl 1 13MEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoOMEHT uMITyJbca MaTEPUAIbHON
34 Touku. lIpencrasienue o coxpaneHuu bubnuoreka [IOK
MOMEHTA UMIIYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6nmoreka [JOK
35 Pemere 3a1a< https://m.edsoo.ru/f7706d63
36 PaGora cunbl Ha MaJIOM M Ha KOHEYHOM bubmuorexa [JOK

nepemenienun. [ padpuyeckoe

https://m.eds00.ru/913974c7




npe/ICTaBICHHE PAOOTHI CUIIBIL.
MorHocTh cribl

Kunernueckas sneprus. Teopema 00

. bubmuotexa [JOK
37 W3MEHEHUU KMHETUYECKON IHEPTUHI
. https://m.edsoo.ru/9a5e2¢e74
MaTepuanibHOU TOUKU
IToreHianpHbIE ¥ HEITOTEHIINAJILHBIE
38 cuisbl. [loTeHnmanpHas SHeEPrus bubmmorera [TOK
’ PrA. https://m.edsoo.ru/554bafcc
BTopast kocMuueckasi CKOpoCcTh
TpeTbst KocMuYeckast CKOpocTh. CBS3b
paboThl HEMOTEHITUATBHBIX CHII C
39 H3MEHECHHUEM MEXaHNYECKOH YHEPTUH bubmorexa LHOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAaHECHUS
MEXaHUYECKON SHEPTUuun
Yiupyrue 1 Heynpyrue CTOJIKHOBEHUS.
40 vy SZHGHI/IG Bey Hp}J/'IJ'II/I JISL LAeaIbHON buGnnorexa LIOK
p pHYy A https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonTtponbHas pabota o Teme "3aKoHbI bubmmoreka [IOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencTaBiIeHu 0 IPUPOIE
P PP bu6mmoreka [IOK
42 Ter1oTel. OcHoBHEIE TonoxeHus MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHne ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKECHUS U bubmorexa LHOK
P o P p https://m.edsoo.ru/c44d02e2
B3aNMOJICHCTBHSA YaCTHUI] BEIISCTBA
Macca u pa3smepsl MOeKyI (ATOMOB).
P P ya ( ) bubmuoreka [JOK
44 KomnuectBo Bemectna. IlocTosnnas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmnoreka [JOK




[lIkana [enbcust

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

46 Pemenue 3anau Bubmorexa TIOK
https://m.edsoo.ru/153 1abas
N bu6nmoreka [IOK
47 HneanbHbiil Ta3. ['a30BbIe 3aKOHBI httos://m.edsoo.rw/1deb2367
43 YpaBaenue Menzeneesa-Knaneiipona. bubnunoreka IIOK
Pemrenue 3agau https://m.edso0.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporueccel B niealbHOM rase ¢ bub6nuoreka [IOK
MOCTOSHHBIM KOJTMYE€CTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBaeHue
51 I/ISOE)[)OLIGCCOBZ i30TepMa, n30X0pa, bubmorexa [OK
https://m.edsoo.ru/1344327b
u3o0apa
but6mmoreka [JOK
52 Ocnosroe ypasuenie MKT https://m.edso0.1u/c8094721
bu6nmoreka [JOK
>3 Pemerre 3axa< https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TemmnepaTypbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYTATENBbHOTO TEMJIOBOTO JIBHKCHHS
e€ yacTull
55 O06o001IeHre U cCUCTEMaTU3aIs 3HAHUI bubmuorexa [JOK
o Teme "OcHoBel MKT" https://m.edso0o.ru/09d12fd8
56 Kontponbhas pabota no teme "OCHOBBI bubnuorexa [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonrHaMuueckasi CUCTEMA. bubnuorexa [JOK




3ananue BHEMHUX ycinoBuid st TJ1
cucTtembl. BHelIHNE 1 BHYTpEHHNE
napametpsl. [TapameTpst T/] cuctemsl
KaK Cpe/IHHE 3HAYCHHS BEJINYVH,
OINUCHIBAKOIMUX €€ Ha
MHUKPOCKOITHMYECKOM YPOBHE

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

Hynesoe Hayano TepMOJUHAMUKH.

bu6nuoreka [JOK

58 Camonpoun3BoibpHas penakcanus T,
p p H A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TETJIOBOMY PAaBHOBECHIO
Mogenb ueanbHOro ra3a B
59 TEpMOJAMHAMUKE. Y CJIOBUS brbmmorexa [TOK
pMOA T https://m.eds00.1u/29355001
MPUMEHUMOCTH 3TON MOJIEIIU
60 VYpaBuenne MeHnaeneea-Knanelipona bubmuoreka [JOK
Y BBIPAYKECHUE JUUI1 BHYTPEHHEN SHEPrUun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEN SHEPTHH
61 OJTHOATOMHOTO HJEaJILHOIO Ta3a. bub6mmorexa [{OK
KBazucrarnueckue 1 HECTATHYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
OnemeHTapHas paboTa B
2 TepMoJAMHaMUKe. Beraucienue paboTsl bubmnoreka [IOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Temonepeaada Kak crmoco0 M3MEHEHUS
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmorexa [TOK
yIP p https://m.edsoo.ru/3d734561
COBEpLICHUS paObOTHI
64 KonBexkuusi, TEmI0npoBOgHOCTD, bubnmnoreka [HOK
H31y4YEeHHUE https://m.edsoo.ru/157b54cd
n bu6muoteka [{IOK
65 KonunuecTBo TemnoTel. TemnoéMKOCTh 1

https://m.edsoo0.ru/7ba67355




Tena. Y IenbHasi U MOJIsIpHast
TEIUIOEMKOCTH BelllecTBa. Y AebHas
TEIJIOTa CropaHus TOIJIMBa

66 Pacuér xonmyecTBa TEIIOTHI IIPU bubnuorexa [JOK
TeIUIonepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsaTue 06 annabaTHOM TpoIECcCe. bubnuorexa [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonundaecTBo TemnoTh u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEW SHEPTUuu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cucrtemsl
BTopoii 3aKk0OH TepMOJIMHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnumoreka [IOK
nporeccoB. HeobpaTumocTts https://m.edsoo.ru/c6{4f464
MPUPOIHBIX MPOILIECCOB
70 [IpyHIMIIBI AEUCTBUS TEIJIOBBIX but6mmoreka [JOK
mamuH. KITJ] https://m.edso0o.ru/2¢945513
71 Makcumansroe 3naduenue KII. Hukn bu6mmoreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
Bbubnuoreka [JOK
72 Pemerre 3axas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
7 WCIIOJIb30BaHMSI TEIJIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TermoBoe 3arpsa3HeHUE OKPYKaroIen https://m.edsoo.ru/9867aaa7
cpembl
bu6mmoreka [IOK
4 Pemerre 3anas https://m.edsoo.ru/c8c70432
75 O06001IeHre U CUCTEMAaTH3aIUs 3HAHUI bubmuoreka [JOK

no teme "Tepmonunamuka. TerioBbie

https://m.edsoo.ru/28d62b3f




MAaIIuHe!"

KoHnTtponbHas pabora 1o teme

bu6mmorexa [IOK

76
"Tepmoaunamuka. TeroBsie ManuHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue 1 KOHIECHCAIIHSL.
77 I/Iclr)la CEI/Ie " KUTieHue. Y aejibHas bubmmorexa LIOK
p thde https://m.edsoo.ru/6f8e¢6777
TEIUI0Ta NapooOpPa30BaHUS
HaceolieHHble 1 HEHACHIIEHHBIE MAPHI.
KauecTBenHasa 3aBUCHMOCTD IIJIOTHOCTHA
W JaBJIEHHS HACBIIIEHHOTO 1apa OT
78 TeEMIEPaTypPhl, UX He3aBI/ICI/IM(I))CTI) oT buGnnorexa LIOK
.. batypeL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO TIapa.
3aBUCHMOCTB TEMIIEPATyPhl KATICHUS OT
ABJIEHUS B )KUIKOCTH
79 Bnaxxnocts Bo3tyxa. AGCONIOTHAS U bubnmorexa [JOK
OTHOCHUTEJIbHAS BJIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnuoreka [JOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95f3
TBépnoe teno. Kpucramueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
p ’ p https://m.eds00.ru/20a88a03
KpHCTAJIOB
[InaBneHne U KpUCTaUTH3AIHA.
but6mmoreka [JOK
82 VY enpHas TE0TAa IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
ehopmarmn TBEPIOTO TENA.
Aedop P bu6mmorexa [IOK
83 Pactsixenue u cxatue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl0
FOwnra. [Ipenen ynpyrux nedopmaruit
24 TenioBoe paciivpeHue KUAKocTel U bu6mmoreka [IOK

TBép)II)IX TEJI. AHFapMOHI/I3M TCIIJIOBBIX

https://m.edsoo.ru/7ba5edf2




KOJIeOaHUI YacTULl BELLECTBA

[IpeobOpazoBanue 3Hepruu B (ha30BBIX

bu6mmorexa [IOK

85
rnepexoaax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHeHHE TEIIOBOro OajaHca

p https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK

87 Pemenue 3amau

8 https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HaATsKEHUE.

28 Kanunnspusie snenus. JlaBiaenue moj bu6mmorexa [IOK
HMCKPUBJICHHOM MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O0600611IeHNE U CUCTEMATHU3aLMs 3HAHUI

" bu6mmorexa [IOK
89 1o TeMe "ArperaTHble COCTOSHHUS
" https://m.edsoo.ru/0b52575¢
BellecTBa. @a3oBbIe NEPEXOIbI
KontponsHast pabora o teme
90 "ArperaTHbl€ COCTOSIHUS BEILIECTBA buGnnorexa LIOK
p | ) https://m.edsoo.ru/7dc2a739
@da30oBbIE IEPEXOBI
DneKTpu3anus Tel U €€ MposiBICHUSI.

91 Dnekrtpuyeckuii 3apsia. [[Ba Buna bubnnoreka [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBoaHMUKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKU U TIOJTYITPOBOTHUKHI
DJIeMEHTapHBINA dIEKTPUIECKUH 3aps.

92 3aKoH COXpaHeHI/IH 3J1§KT I/Iqecxorlcj) bubnmnorexa [IOK

p p https://m.edsoo.ru/f49afd24
3apsa DUDPS.//M.€3S00.IW 1% 7ald. 7

93 B3aunmoneiictBue 3apsioB. ToueuHbie bu6mmorexa [IOK
3apssl. 3akoH Kynona https://m.edso0.ru/445b7746

bubnuoreka IHOK

94 Penrenue 3anau nbmorexa L

https://m.edsoo.ru/6b87ecS5a




https://m.edsoo.ru/08fc19bc

Onekrpuueckoe nose. Ero neiictBue Ha

bubmuoreka [JOK

95
3JIEKTPUUECKUE 3aPSIAbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoOusbIii 3apsn. JInaum bu6muoteka [IOK
HaIPsKEHHOCTH DJIEKTPUYECKOIO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpPOAHOE IAEKTPUUYECKOE T0JIE
ITorenMaIbHOCTE

bu6mmorexa [IOK
97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH
https://m.eds00.ru/80021447
MOTEHI[MAJIIOB U HAIIPSKEHUE
[ToTennmanpHas SHEPTUs 3apsijia B
98 3JeKTpoCcTaTHYecKoM rnoje. [lorennman brbnmorexa LOK
P ) https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTrO MOJIs
CBs13b HANPSHKEHHOCTH TIOJIS U

99 A3HOCTH MMOTEHIIMAJIOB JUIs bubmmorexa [TOK
p H A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHUECKOTO TIOJIS

100 [IpuHnun cynepno3sunun bubnumoreka [IOK
JJIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4abe

but6mmoreka [JOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bubmmorexa [JOK
PaBHOMEPHO 3apsHKEHHOU chepbl https://m.edsoo.ru/b297b5¢3
[Tose paBHOMEPHO 3apSKEHHOTO 110

103 00Bvémy mapa. [lone paBHOMEpHO brmmorexa LOK

y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsKeHHON OECKOHEYHOM TIOCKOCTH

104 [IpoBOIHMKY B 3JIEKTPOCTATUYECKOM bub6nuoreka [IOK
noJsie. Y ClI0BUE PAaBHOBECHUS 3apsA10B https://m.edsoo.ru/32405eab

105 JM2IEeKTPUKH U MOJIYIIPOBOJHUKH B bubnmnorexa [JOK




QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5s

Konaencarop. D1eKTpoEMKOCTh

bu6mmoreka [IOK

106 .0 &
KoRjeHcatopa. JICKIpOEMKOCTh https://m.edsoo.ru/845b4{73
IJIOCKOT'0 KOHJIEHCATOpa
107 [TapamiensHOE cCoenUHEHME Bbubnuorexa [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COETUHEHNE bubmorexa [JOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHpKeHHOTO KOHASHCAaTopa bubmmorexa [TOK
P P A P https://m.edsoo.ru/73a34118
bu6nuoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5tb2acb5
https://m.eds00.1u/27434040
11 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B bu6mmorexa [IOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
13 O0600I11IeHNE U CUCTEMATU3aIUs 3HAHUN bu6mmorexa [IOK
1o teMe "OeKTpudeckoe nose" https://m.edso0.ru/5752603f
114 KonTponbhas padota no teme bubnnorexka [JOK
"Onexktpuyueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [locTossHHBIN TOK. Y CIIOBUSA
115 CYILIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa HOK
M https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
bubmuoreka [JOK
11 41 .H
6 crounnku Toka. Hanpsokenre u 9/1C https://m.edsoo0.ru/0839al15
117 3akoH OMa aJ1s1 y4acTKa LEH. bubnuoreka [IOK
DIIEKTPUUYECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCUMOCTb CONPOTUBIICHUS bubnuotexa [JOK




OIHOPOJAHOIO MPOBOAHUKA OT €TI0
JJIMHBI U TIOIaAU MOIICPECUYHOTO

https://m.edsoo.ru/95fcdf51

CEUCHHS
119 VY ienbHOE COMPOTHBIICHUE BEILIECTBA. but6mmoreka [{OK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauieIbHOE, bub6mmorexa [IOK
CMEIIaHHOE COeAMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX 3JIEKTPUUECKUX bu6muoreka [IOK
neneii. [Ipasmra Kupxroda https://m.edsoo.ru/1794cf37
bu6nuoreka [JOK
122 Pemenne sanas https://m.edSO(I)_.[ru/3881b469
123 Pabora 31ekTpuueckoro Toka. 3aKoH bubnnoreka [IOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢
but6mmoreka [{OK
124 | Pemenne sazat https://m.edsogru/676lbf0f
MOIIHOCTB NEKTPUIECKOTO TOKa.
125 TermoBast MOIIIHOCTh, BEIACISACMAs Ha bubmorexa [IOK
https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [IOK
126 Pemenne sanas https://m.edsogm/eb72f024
127 OJIC v BHyTpeHHEE COTPOTUBIICHUE bubmuoreka [JOK
WCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma 11 MOTHOM (3aMKHYTOM) bubnmnoreka [JOK
3NIEKTPUYECKON LIETH https://m.edsoo.ru/221f401b
bubnuoreka [JOK
129 Peenve 3axa- httns://m.edsocl)_.[ruB580b679
130 MomHOCTh UCTOYHUKA TOKA buGnuorexa LIOK

https://m.edsoo.ru/a0ae51d8




bu6nuoreka [JOK

131 Koportkoe 3a aHue
pOTK MbIRAmH https://m.edso00.ru/546f5632
132 Konznencarop B Lienu nocTostHHOIO bub6mmoreka [IOK
TOKa https://m.edsoo.ru/35368f3¢
bubmuoreka [JOK
133 Pemenue 3ana
HietHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no reme "l[locTossHHBIN bubmmoreka [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo Teme "IlocTOSTHHBIHM bu6mmorexa [IOK
SIIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "llocTossHHBIN bubmuorexa [JOK
AJIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMaTU3aIs 3HAHUH
137 1o TeMe "I10CTOSHHBIN AJIEKTPUIECKUN bubmorexa HOK
R P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubmuoreka [JOK
"ITocTOSIHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi IpOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DIICKTPUICCKUI bubmorera [JOK
p HI ' p https://m.edsoo.ru/da794295
TOK B MeTa/l1aXx. CBEpXIMPOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acruIaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P p ’ https://m.edsoo.ru/4b423491
®dapajnes s 3IEKTPoIn3a
bu6nuoreka [JOK
141 DIex €CKul TOK B razax. [lnmazma
FICKTPHACCIIH TOK B Tasax. LLTasM https://m.eds00.ru/92d92£76
142 DIEKTPUUYECKHUI TOK B BaKyyMe. bubnmnoreka [JOK
Bakyymubie mpubopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUIN TOK B bubmmoreka [JOK




MOJIYIIPOBOIHUKAX

https://m.edsoo.ru/ab61c660

but6mmoreka [JOK

144 TonynposozsHKoBeie MpHOOPS! https://m.eds00.ru/83622200
DuU3NYECKU MPAKTUKYM 110 TEME
"M3mMepeHue CUiTbl TOKA M HAMPSHKEHUS
B LIENY IOCTOSIHHOT'O TOKA IPU MIOMOILU
aHaJIOTOBBIX U IU(POBBIX
145 U3MEPUTENIbHBIX TPUOOPOB" UIU bubmmorexa LHOK
" . https://m.eds00.ru/5643ea56
3HAaKOMCTBO C IU(POBOMA
naboparopueit o pusuke. [Ipumepst
u3MepeHus PU3NYECKUX BEJTUUUH IIPU
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"
Du3HUECKU IPAKTUKYM I10 TEME
146 "N3y4yeHne HepaBHOMEPHOIO JBUKECHUS bub6mmoreka [IOK
C LENBIO ONPEIEIECHUS MTHOBEHHON https://m.edsoo.ru/f6292f5f
cKopocTH"
Du3NUeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHUsl Ipu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
147 IBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH" bubmorexa LHOK
" https://m.edso0o.ru/6960b6ef
wu "VccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHU MPU PaBHOYCKOPEHHOM
nBIKeHUN"
PuU3HYECKUI IPAKTUKYM I10 TEME
148 "N3mepeHue yCKOpeHHsl CBOOOTHOTO bubnnorexa [JOK
najnenus” win "M3ydenue IBr>KeHUs https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEeHHOTO TOPU30HTAIILHO"
149 @u3nyecKkuil NpakTUKyM 110 TeEME bubmuoreka [IOK

"N3y4yeHue qBUKEHUS Teja 110

https://m.edsoo.ru/bef53514




OKPY’KHOCTH C ITOCTOSIHHOH 110 MOJIYJIO
ckopoctbio" wiu "HMccnenoBanue
3aBHCUMOCTH TEPHO/Ia 00paICHHUs
KOHHNYCCKOI'O MasiTHHUKA OT €0
napameTpoB"

150

Du3NUeCKU IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIbI
IpU JBUKEHUM OpyCKa 10 HaKJIOHHOMN
wiockocTH" wiu "lIpoBepka runoTessl
0 HE3aBHCHUMOCTH BPEMEHU JABM)KECHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/laHHOE PACCTOSIHUE OT €ro Macchl”

Bbubnuoreka [JOK
https://m.edsoo.ru/0b34db8&4

151

Du3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHUIT
YOPYTOCTH, BOSHUKAIOMIMX B IPYKUHE
U PE3WHOBOM O0paslie, OT UX
nedopmarun” win "M3ydeHue
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepes3 JIETKUU
650K"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUN TPAKTUKYM 110 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMUMHE YTJIIOBOTO KO3 puIreHTa
3aBucumoctd Frp(N)" nim
"HccnemoBanue IBHKEHUS OpycKa 1mo
HAKJIOHHOH IJIOCKOCTHU C TIEPEMEHHBIM
KO3 UIIMEHTOM TpeHUd" Win
"N3y4yeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

bubmuoreka [JOK
https://m.edsoo0.ru/b83b1607




153

DuU3HUECKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUN PaBHOBECHS
TBEPAOIO TeJa, UMEIOIIETO OCh
Bpaienus" unu "KoncrpyupoBanue
KPOHIITEMHOB M pacy€T CUII
ynpyroctu" unu "N3ydenue
YCTOMYMBOCTHU TBEPIOTO TENa,
MMEIOILETO IIOMAlb OnophI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

Du3HYECKUI IPAKTUKYM I10 TEME
"N3mepenne umnyJsibca Tesa no
TopMO3HOMY IyTH" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETIN
3JIEKTPOMOOMIISL M MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHNE U3MEHEHHUS
MMITYJIbCA TeJIa C UMITYJIbCOM CHIIBI"
w "HccnenoBanue coxpaHeHUsI
UMITYJIbCA TIPU yIIPYTOM
B3aumoeicTeun" win "M3amepenue
KMHETUYECKOW YHEPTUH TeJla 110
TOPMO3HOMY ITyTH"

bubnmoreka [JOK
https://m.edsoo0.ru/856fb28e

155

PuU3HUECKUN IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUYECKOT0 Mpoliecca
(peKOMeH0BaHO HCIIOIb30BaHHE
1ndpoBoii 1aboparopun)" uiu
"M3y4yeHune u30XOpHOTro npolecca” uiu
"N3y4yenne n3obapHoOro mporecca’ wuiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

®u3HUEeCKU IPAKTUKYM I10 TEME
"U3MepeHue ynenbHON TemI0EMKOCTH"

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61




unu "UccnenoBanue npouecca
OCTBIBaHMS BelIECTBA" WIH
"UccnenoBanue aanabaTHOTO
npouecca" uiu "M3yuenue
B3aUMOCBSI3H DHEPTUHU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KHIICHUS KUIKOCTEH"

157

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEHN
WCTIAPEHUS KUJIKOCTER" W
"M3Mepenne yneabHOM TeII0ThI
raByieHus apaa" win "M3ydyenue
CBOMCTB HACBIIIEHHBIX apOB" MU
"N3mepenue abCOMIOTHOM BIaXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenienun". 3mepenue

K02 (ppHIeHTa TOBEPXHOCTHOTO
HaTSHKCHUS

but6mmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

DuU3NYECKU IPAKTUKYM I10 TEME
"Habmroienue npeBparieHus: SHepruu
3apsKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
W3ITy4YeHHS CBETOAMOAA" WITH
"M3yueHne NpoTeKaHus TOKA B LIETIH,
coaeprkaliell KoHaencatop' uim
"Pacnipenenenue pazHOCTH
NOTEHIIMAJIOB (HAMPSDKEHUS ) IpU
NIOCJIE0BATEILHOM COEIMHEHUN
KOH/IEHCAaTOpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 110 TEME

but6mmoreka [JOK




"HccnenoBaHue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" WU
"N3mepeHue yaenbHOro
COIPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanne 3aBUCHMOCTH CHITEI
TOKA OT HAIPSKEHU JJIs1 JIaMIIbI
HaKaJuBaHUs"

https://m.edsoo.ru/2b179d98

Pu3NYECKU IPAKTUKYM 110 TEME
"HaGmronenue anextponuza’ wim
"N3mepenue 3apsaa OJTHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COIMPOTUBIIEHUSA https://m.edso0o.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" WIn
"CHsATHE BOJIBT-aMIIEPHON
XapaKkTEepUCTUKU quoaa”
PesepsHEIil ypok. O000IIIEHHE U
P P . bu6mmoreka [IOK
161 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepsuEblil ypok. O000IIIEHNE U
162 CI/ICTEM&TI/ISZPI/IH 3HAaHUH 110 TEME bubmorexa HOK
1 https://m.eds00.ru/3149956b
"IlnHamuka"
PesepBHsblil ypok. O000111€HIE U
P P . bubmmoreka [JOK
163 CUCTEMATHU3AINA 3HAHUH 10 TEME
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpa0TO Tena"
PesepBHrblii ypok. O000111€HIE U
164 CI/ICTEMaTI/BZpI/IH 3HAHUH 110 TEME bubnnorexa [IOK
" H " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHECHHS B MEXaHUKE
165 PesepBHblit ypok. O60011eHNE U bubnuotexa [JOK

cucTeMaTu3alys 3HaHHuM 110 TeMe

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

teopun"
PesepBHEIil ypok. O000IIIEHHE U
P P . but6mmoreka [IOK
166 CHUCTEMAaTHU3alMsI 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/Obec77¢cl
Tepmonunamuka. TerioBbie MalIMHBI
PeseprubIil ypok. O6001IeHNE U
167 CcHUCTeMaTH3alMs 3HaHUI 110 TEME | bu6mmorexa [IOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoab"
PesepsHeiil ypok. O0001EeHE U
168 CI/ICTI;)MaTI/BZpI/ISI 3HAHHUH 110 TEME 1 Bubmorexa OK
" " " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE TOJIE
PesepBubiil ypok. O0001IEHE U
P P . bubmuoreka [JOK
169 CUCTEMATHU3AIN 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN SEKTPUUECKUNA TOK
PesepsHbiil ypok. O0001IEHNE U
170 CI/ICTEM&TI/ISZPI/IH 3HAHUH 110 TEME 1 Brbmoreka IJOK
" B , https://m.edsoo.ru/cc7681d4
Toku B pa3nuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

JIeKTPOHHbIE
e Tema ypoka Kontposbnble | IpakTHueckue Aara uupposbIe
n/n Bcero H3y4eHusi | oOpa3zoBaTe/bHbIC
padoThI padoThI
pecypchl
BiauMonelicTBue MOCTOSHHBIX

| MarHuTOB U IPOBOJHUKOB C 1 bubnuoreka [IOK
TOKOM. MarHuTHoOeE 1oJje. https://m.edso0.1ru/487a8593
I'mnore3a Ammepa
BekTop MarHuTHOM UHAYKIUH.

) [IpuHuun cynepno3unun | bubnuoreka [IOK
MarHUTHBIX nojel. JInnuu https://m.edsoo.ru/4clabech
MarHUTHOM MHIYKIIUH

3 MarauTHoe 1osie npoBOAHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuia Amriepa, e€ HanpaBJICHUE U | bu6muoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemienue 3anau 1

8 https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Ammepa.
6 DIIEKTPOU3MEPUTEIbHBIC 1 bubmotera [IOK
p p https://m.edsoo.ru/ad7718d7
pudOpPHI
Cuna JlopeHua, e€ HanpaBlIeHHE U

7 MOZYJIb. JIBUKEHHE 3apSKEHHOU | bubnuoreka [JOK
YaCTHLBI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MAarHUTHOM TIOJIC

8 Pentenue 3amau 1 bu6mmoreka [JOK




https://m.edsoo.ru/504e98c7

9 Pa6 b bubmuoreka [JOK
aboTa CHIIBE Jopetia https://m.edsoo.ru/d518be4b
10 p Bbu6mmoreka [JOK
cHietHe sajad https://m.eds00.rw/93617bd9
Ma 0€ TI0JIE B BEILIECTBE.
1 o PHITTHO® HOJIE B BE bubmuoreka [JOK
CPPOMATHETHIH, flapa- 1 https:/m.eds00.ru/30ff9608
JTMaMarHeTHKA
OcHOBHbIE CBOMCTBA
12 HOBHBIE CEOH TBH bubmuoreka [JOK
eppomarneruros. lpumenenue https://m.edso00.ru/0b58190a
dbeppoMarHeTuKoB
13 Pemrenue 3anay o teme bubnuoreka [JOK
"MaruautHoe noJie" https://m.edso0.ru/5b55¢307
14 Pemenue 3amad no treme bu6mmoreka [IOK
"MaruautHoe noJie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DNEKTPOMArHUTHOM
15 BIACHH HH TPOM bubmuoreka [JOK
HHHyKHHH; OTOK BekTopa https://m.edsoo.ru/b3efalcl
MarHUTHOUN WH]TyKITUU
bu6mmoreka [JOK
16 IC unnyxmn https://m.edso00.ru/48150bd8
17 3aKoH 3JIEKTPOMarHUTHOM bubnnoreka [JOK
nHaykuu Papanes https://m.edsoo.ru/abdec188
18 BuxpeBoe a51eKkTpruyeckoe moiie. bubnnorexa [JOK
Toku Pyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnmoreka [JOK
MPOBOJHUKAX https://m.edso00.ru/0235¢c02
bubmmoreka [JOK
20 Pemenue 3agau nomoreka I

https://m.edsoo.ru/4dfda618




bu6nuoreka [JOK

21 IIpaBmino Jlenna
b 1 https://m.edsoo.ru/bbc22726
NuanyxkrusHocts. KaTymka
22 HUH, yKTI/IBHOCTI/I B elz]I/I bubnnorexa [IOK
Yy I https://m.edsoo.ru/621eae9d
IIOCTOSIHHOT'O TOKa
3 SBnenue camounaykuuu. I/C bubnnorexa [JOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOTO TIOJIsS
24 KaTyIIKH ¢ TOKOM bubnmorexa [TOK
y ' https://m.edsoo.ru/b3c0ad11
DIIEKTPOMArHUTHOE T0JIe
bu6mmoreka [IOK
25 Pemenue 3amau
8 https://m.edsoo.ru/88f69d2b
O00011eHNEe U CHCTEMATU3ALIIS
. bubnuorexa [JOK
26 3HAHHUHU 110 TEME
" " https://m.edso00.ru/76484025
DneKTpoAMHAMUKA
7 KonTponbhas padbota no teme bubnuorexa [IOK
"DnekTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarensHas cucremMa.
28 CB00OOHBIE KOJIEOAHUS bubmmorexa [IOK
A ) https://m.edsoo.ru/7¢c1db385
lapmonmnueckue konebanus
Kunematnueckoe u
bu6mmoreka [JOK
29 JTUHAMHUYECKOE OIMCAaHUE
. https://m.edsoo.ru/87¢e9498
KOJIe0aTeIbHbIX JBIKEHNI
DHEpPreTU4ecKoe ONUCAHNE.
BrIBOA IMHAMUYECKOTO OMTUCAHUS
. bubmuoreka [JOK
30 TapMOHHMYECKHUX KOJIEOaHUHU U3 UX

OHEPIrETUYECCKOI0O 1
KHMHCEMATHUYCCKOI'O OIITMCaHMA

https://m.edsoo.ru/e3¢99692




bu6nuoreka [JOK

31 A a u (aza kojieOaHuM
MILTHTY/a 1 ha3a koseOanuii https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJIeOaAHMIA.
[Tepuoa MastbIx CBOOOTHBIX
1 KOJICOAHHI MaTeMaTHYSCKOIO Bbu6moreka [JOK
MasTHHKA. [lepro cBOOOTHBIX https://m.edsoo.ru/e0399319
KOJICOaHMI MPYKUHHOTO
MasiTHUKA
3aryxaroliye KojaeoaHusl.
33 BrinyxaeHnbie KoaeOaHus bubmorexa HOK
M ) https://m.edsoo.ru/72¢93d09
Pesonanc
bu6mmoreka [JOK
34 ABTOKOJIE0a
BTOROTCOAMHA https://m.edsoo.ru/6add2644
bubmnoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123¢5
Ypok-koH(pepeHus
36 "I\I/)IexaHI/I‘-I(ECEI/ICLI(OHC6aHI/IH B bubmorera [JOK
" https://m.edsoo.ru/8ef587be
MY3bIKAJIbHBIX HHCTPYMEHTAX
O00011IeHrEe U CUCTEMAaTU3ALIHS
37 3HaHUH 1Mo TeMe "MexaHndeckue bubmorera [TOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHHS
13 DIIeKTpOMarHUTHBIE KOJIeOaHusI. bubnuorexa [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
19 aMILTUTYIBI 3apsijia KOHAeHCaTopa bubnmoreka [JOK
C aMIUIUTYJIOM CHJIbI TOKA B https://m.edsoo.ru/093f9afl
K0JIe0aTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUH B bubmmoreka [JOK




AAcaAIbHOM K0J1e0aTeIbHOM

https://m.edsoo.ru/d1e2d543

KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIE
bu6mmoreka [{OK
41 KosieOaHus. BeiHyX/1eHHBIE
https://m.edso0.ru/5¢668619
ANEKTPOMArHUTHBIE KoJeOaHus
[IepemeHnnslit TOK. Pe3uctop u
42 KOHJICHCATOp B LIETIH bubmmorexa HOK
A pE https://m.edso0.ry/84836152
MEPEMEHHOT0 TOKa

43 Karymika MHIyKTUBHOCTH B LIeNTU bubnuorexa [IOK
TIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

44 3akoH OMa AJid 3JEeKTPUIECKON bubnnorexa [JOK
LIETIN IEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYHOE U JEHCTBYIOLLEE bubnuorexa [JOK
3HAYEHUE CUJIbI TOKA U https://m.edsoo.ru/lcac6edc
HaIpsKEHUs

46 Pe3oHaHC B 2JIEKTPUYECKOM 1enHn bubmorexa HOK

P t https://m.eds00.ru/087506df
bu6mmorekxa [JOK

47 Pewenue 3anau

A https://m.edsoo.ru/al6836a4
WneanbHbIil TpanchopmaTop.

43 [IpousBoacTBO, Nepenava u bubnuorexa [JOK
OTpeOICHUE IEKTPUICSCKON https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKHE PUCKU TTPH

49 MIPOU3BOCTBE ICKTPOIHEPTHUH. bubnmoreka [JOK

Kynberypa ncnonaszoBanust
3JIEKTPO3HEPTUH B TOBCEAHEBHOMN

https://m.edsoo.ru/a6f74d93




KHU3HHU

50 Pemenue 3amau bubmorexa LOK
8 https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
1 P
> CHICHHE 3311 https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATH3ALUS
52 3HAHUHU II0 TEME bubmmorera [IOK
https://m.edsoo0.ru/401024a9
"JeKTpOMarHuTHbIE Kosebanus"
MexaHnyeckue BOJIHEL.
53 XapakTepUCTUKU MEXaHNYECKUX bubmorexa LOK
p P https://m.edsoo.ru/a58e109f
BOJIH
. bubnuorexa [JOK
54 CBoiicTBa MEXaHUYECKHUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 . X
3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b609
HNudpa3Byk 1 yiabTpa3ByK.
56 I %\)/IPOBO;] 3a y}ISHepHI/Iey bubmorexa LOK
y E‘p https://m.edso00.1ru/7380038f
OKpPY’KaloIlIeH cpe/ipl
bu6mmorexa [IOK
57 P
CHICHUE 3311 https://m.edsoo.ru/cfd918bf
DJIEKTPOMArHUTHBIEC BOJIHBI.
58 HN3nyyenne 31eKTpOMarHuTHRIX bubmmorexa LOK
y p https://m.edsoo.ru/714e5db1
BOJIH
DHeprust NEKTPOMATrHUTHBIX
59 BoJsiH. CBoOMcCTBa buGnnorexa [IOK
’ https://m.edsoo.ru/d01b818¢
3JIEKTPOMATrHUTHBIX BOJIH
60 [IIkana 371€KTPOMarHUTHBIX BOJIH. bubnuoreka [IOK

[IpuMeHeHne 2EeKTPOMarHuTHBIX

https://m.edsoo.ru/49belf9¢




BOJIH B TCXHUKEC U 6BITy

[IpuHIUTIBEI paTUOCBA3U U
TeneBuaeHus. Pagnonokarusi.

bu6mmoreka [IOK

61
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9196f118
OKpPY’KaloIlIeH cpe/ibl
2 KounTponbhas pabota no teme bubmumoreka [IOK
"Konebanus u BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH MPSMOIUHENHOTO bubnmnorexa [JOK
pacrpoCTpaHEHUs CBETa https://m.edsoo.1u/f9566406
Pemmenue 3a1a4 Ha MprUMEeHEHNE
64 3aKOHA NPSIMOJIMHENHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUsl CBETa
65 Otpaxenue cera. Ilnockoe bubnuorexa [JOK
sepkasio. Cepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[IpenomiieHue ceera.
AOCOJIOTHBIN U OTHOCUTEIIbHBIN
66 MOKa3aTelb MPEIOMIICHHUS. bubnmoreka [JOK
[TonHOE BHYTpEHHEE OTPa’KEHHUE. https://m.edsoo.ru/bec2e55¢cd
[IpenenbHbli yroJi MoJIHOTO
BHYTPEHHET0 OTPaKEHUS
Pemenue 3agau Ha npUMEHEHUE
67 3aKOHOB OTPaKCHUS U bubmmorexa [IOK
P https://m.edsoo.ry/49d830a9
IPEIOMJICHUS CBETa
Xon aydent B npuzMe. Jucnepcus
Y pu A P bubmuoreka [JOK
68 cBera. ClI0KHBIN cocTaB 6e1oro
https://m.edsoo.ru/d8elc3be
ceerta. L{Ber
69 JInnzel. POKyCHOE pacCTOSTHUE U bubnuoreka [IOK

OIITHUYCCKasA Cujia JUH3bI

https://m.edso00.ru/60441359




[Toctpoenue nzodpaskeHuit B

bubmuoreka [JOK

70 .
JIMFZAX M X CHCTEMax https://m.edsoo.ru/bb53b1d5
VYBenndyeHne TUH3EI
Pemenue 3aga4 Ha mocTpoeHUE
71 H300paKEHUH, TOTYYaEMBIX C bubmorexa LOK
p ’ y https://m.eds00.1u/5a86809
IIOMOIIBIO JIUH3
72 I'na3 xak onrTnyueckast cucteMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 IPUMEHNMOCTH Ir'€OMETPUUECKON bubmmorexa LOK
P p https://m.edsoo.ru/cd174a10
ONTHKH
74 CKOpOCTh CBETa U METOABI €€ bubnuorexa [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
Bbu6muoreka [JOK
75
Jlucnepeus ceera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 141
HTepdepeHIs CBeTa https://m.edsoo.ru/5fc0c638
KorepenTHbie HCTOYHUKH.
77 VYcnoBusa HaOIOIeHUS bubmmorexa HOK
a https://m.eds0o.ru/c6416d48
MaKCHUMYMOB U MUHHUMYMOB
Bubmoreka [JOK
78 P
CHICHHE 3a/1a1 https://m.edsoo.ru/3061de2b
bu6mmorekxa [IOK
79 I1
PHMCHCHHE HHTEPhCpeHIIn https://m.edsoo.ru/668edbc8
bu6mmorexa [JOK
80
Jluppaxuus ceera https://m.edsoo.ru/12ed04b5
81 Judpakuonnas pemerka. bubmuorexa [JOK

Ycnosue Ha6J'IIOI[eHI/IH T'JIaBHBIX

https://m.edsoo.ru/f998d964




MaKCUMYyMOB

82 Pemienue 3agau bubnmorera [IOK
https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
ITonspuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenwne 3agau bubmmorera [TOK
https://m.edsoo.ru/c56c8158
85 CBeTOBBIC SIBICHUS B IPUPOLE bubmorexa HOK
https://m.edso0.1ru/0b36363d
26 O060011IeHNE U CUCTEMATHU3AIUS bu6mmoreka [IOK
3HaHui no teme "OnTtuka" https://m.edsoo.ru/8a14748b
%7 KonTponbhas pabota no teme bubnuorexa [IOK
«Orntuka» https://m.edsoo.ru/82315dd4
['panuiipl MpUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DJIEKTPOAUHAMUKHN U IPUHIIAI https://m.edsoo.ru/c9bd77cb
OTHOCUTEITLHOCTH
29 [TocTynatel cnenuanbHOM TEOPUHU bubnuoreka [IOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/c56105¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [IpeobpazoBanus
90 JlopeHua. YciaoBue NpUUNHHOCTH. bubnmuorexa [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/lJIeHHE
BPEMEHHU U COKpAIICHUE JJIUHBI
01 DHeprus ¥ UMITYJIbC bubmuorexa [JOK
PEIASATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl ¢ JHEpruen u bubnnorexa [JOK




MMITYJIbCOM PEJIITUBUCTCKON
YaCTHULIBI. DHEPIHsl TOKOS

https://m.edsoo.ru/b6258ffa

PaBHOBecHOE TeIIIOBOE

bu6mmoreka [IOK

93 H31y4YEHUE https://m.edsoo.ru/f54035a5
bubnuorexa [JOK
4 3aKoH cMetnenus Brxa httos://m.edsol_.[ru/ 1c5ff752
95 TI'mnote3a M. Ilnanka o kBaHTax. bubmnoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
%6 DHEprHA M MMITYIIEC (OTOHA httt)s://m.edsog)_.[ru/7fb307ec
97 dotordpdext. Onpiter A. T bubnumorexa [IOK
CroneroBa. 3akonsl (oTodPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHnue DitHIITeHA 17151
98 doroapdekra. "Kpacnas bubmmorexa [TOK
rpamma” hoTospdexTa https://m.edsoo.ru/01ef4556
99 Hasnenue cera. OnbiTh 11. H. bu6mmoreka [IOK
JleGenena https://m.eds00.ru/64b41966
. bu6mmorexa [IOK
100 BoJsiHOBBIE CBOICTBA YaCTHI] httos://m.edsol_.lru/f59cfcec
Bousnbl ne bpoins. J{inrHa BOIHBI
101 ne bpoits u pazmepbl o01acTi bubnuorexa [JOK
JOKAJIU3ALUM IBUKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckynsipHo-BoaHOBOMI bubmumorexa [IOK
Jyanu3Mm https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnuoreka [IOK
KpUCTAIUIAX https://m.edsoo.ru/30dbal8c
104 Crnenuduka u3mepeHuii B bubmuoreka [JOK




Mukpomupe. COOTHOLIEHUS
HeonpeaenénHoctel [elizendepra

https://m.edsoo.ru/65783dec

bu6mmoreka [JOK
105 Pemenne rpaguueckux sanad https://m.edsoo.ru/e70195bd
. bubmuoreka [JOK

106 Pemterie pacueripix safat https://m.edsoo.ru/ee9b3182
KonTponbHas pabota o Temam:

107 "OcnoBbel CTO", bubmuoreka [JOK
"KopmyckyisipHO-BOITHOBOM https://m.edsoo.ru/c3de891a
nyanusm"

OMnBITHI IO UCCIEAOBAHUIO
108 cTpoeHus aroma. [Inanerapnas bubmmorexa LIOK
https://m.edsoo.ru/312b750a
Mojies atoma Pesepdopaa
bu6mmorexa [JOK

109 Hoctynatst bopa https://m.edsoo.ru/404dfa%a

110 Buasl ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK
SHEpPruM aTomMa BoI0opoJa https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYKJIEHHOE bubmuorexa [IOK
U3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢

Bbu6mmoreka [JOK

12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxiionnas Mmozens sapa

113 Ieitzendepra-lBanenko. 3apsia u bubmmoreka [JOK
MacCOBO€ YHCIIO sAapa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTHBHOCTE
3aKOUH PalrOaKTUBHOIO pacnaja. BuGmiorexa LIOK

114 CBoiicTBa HOHU3UPYIOIIETO

u3iy4yeHus. Bnusaaue

https://m.edsoo.ru/aab98bef




PaaMOAKTUBHOCTH Ha KUBbIE
opranusmsl. /lozumerpus

OHeprusi CBsSI31 HyKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl
sapa. SlnepHelie peakuum.

bubnnoreka [JOK
115 SAnepusie peakTopsl. [IpobiemMsr httos: /e dSO(])_.II’U. E1758d0
YIPaBISIEMOTO TEPMOSJIEPHOTO
CHHTE3a. DKOJIOTHYECKUE aCTIEKThI
pPa3BUTHS SAIEPHOU SHEPTETHKHU
Mertoasl peructpauuu u
MCCJIEI0BAHMS DJIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHbIE
116 B3aUMOJICUCTBUS. bapuoHsl, bu6mmnoreka [JOK
ME30HBI U JICIITOHHI. https://m.edsoo.ru/lac08asb
[IpeacraBnenue o CranmapTHOMI
moenu. KBapk-rimtooHHas Moziesnb
aZpOHOB
®dusuka 3a npeaeaaMu
Crannmaptaoit mogenu. Témnas
117 Martepusi U TEMHAs SHEPTHUSL. bubmorexa HOK
. https://m.edsoo.ru/c026fd37
EnunctBO usnyeckoil KapTUHBI
Mupa
118 Oransl pa3BUTHSL ACTPOHOMUHU. bubnuorexa [IOK
3HavYeHHE aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpumMeHNMOCTh 3aKOHOB (PU3UKH
119 TUTSE OOBSICHEHUST TIPUPO/TBI bu6nmoreka [JOK
KOCMHUYECKHX 00BEKTOB. MeToIbI https://m.edso0.ru/39¢44028
aCTPOHOMHUYECKUX UCCIETOBAHUI
120 CoBpeMEHHBIE ONITUYECKUE bubnuoreka [IOK




TEJIECKOTIbI, PAIHOTEIICCKOIIbI,
BHeaTMoc(]epHast aCTpOHOMUS

https://m.edsoo.ru/4877aale

Bun 3sé3anoro neda. Co3se3nus,

121 SIPKHE 3BE3/bI, IIAHETHI, HX bubmorera [TOK
P AR, ’ https://m.edsoo.ru/aac588eb
BUJIMMOE JIBH)KCHHUE
Comneunas cucrema. CoJHIe.

122 CoJsiHeYHast aKTUBHOCTb. bu6mmoreka [IOK
Uctounuk sneprun CosiHia u https://m.edsoo.ru/22748eb4
3BE3
3BE3bI, X OCHOBHEIE

123 XapakTepucTuku. /luarpamma bubnnorexa [JOK
"CreKTpaIbHbIN KJIacC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOU bubmuoreka [JOK
MOCJIEIOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O
125 MIPOUCXOXKJICHUU U IBOJIOIUU bubmorera [JOK
P A . B https://m.edsoo.ru/d09da494
ConHia 1 3BE€3/1. DTanbl )KU3HA
3BE3]
Muineynsiii [1yte — Hama
bu6mmoreka [JOK

126 TI'amaktrka. TUmbl ragakTUk.

. https://m.edsoo.ru/7cd10a0a
UEpHble ABIPHI B siApax TalakTHK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66ia. bubmuoreka [JOK
Teopus boiboro B3peIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe uznyuenue

bubnuorexa [JOK
128 MacmrabHasi CTpyKTypa nosmotexa Il

https://m.edsoo.ru/ce234633




Bcenennoii. MeraranakTuka

129

Hepeménnsie nmpobaemMbl
ACTPOHOMHH

bu6mmorexa [{OK
https://m.edsoo.ru/d37d9ffe

130

Pu3NYECKUN IPAKTUKYM 110 TEME
"UccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSIHHBIX MAarHUTOB'" WMJIN
"HccnenqoBaHue CBOWCTB
dbeppoMarueTuKoB" UiIu
"UccneqoBanue neiicTBUA
MOCTOSIHHOT'O MarHuTa Ha PamKy C
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

DuU3NYECKUH MTPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa’ uinu
"N3yueHne 3aBUCUMOCTH CUJIbI
AmMriepa OT cuiibl TOKa'" MU
"OnpeneneHre MarHUTHOM
MHAYKIIMYA HA OCHOBE U3MEPEHHUS
cuibl Amnepa"

bu6mmorexa [JOK
https://m.edsoo.ru/fcae91e9

132

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBaHue IBIEHUS
AJIIEKTPOMArHUTHON UHAYKIUNU"
unu "OnpeneneHne HHAYKIIUU
BHUXPEBOI0 MarHUTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

DuU3nYECKU IPAKTUKYM 10 TEME
"HccnenoBaHue sBJICHUS
camounaykimn" wim "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reneparopa"

bu6mmoreka [JOK
https://m.edso0o.ru/b8tb6391

134

Du3HUECKU IPAKTUKYM I10 TEME

bubmuoreka [JOK




"N3mepenue nmepuojia CBOOOTHBIX
KOJIe0aHUI HUTSHOTO U
NPYXUHHOI'O MasiTHUKOB"

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

PuU3nyYeCcKUil MPaKTUKYM 10 TEME

bu6mmoreka [JOK

"
135 lpeobpasoparine 3Hel?'rHH B https://m.edsoo.ru/a28026bd
IPYXUHHOM MasiTHUKE
DU3NYECKUN TPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOTr0
TOKa Yepe3 MOCJIeI0BATEIbHO
136 COEMHEHHBIE KOHAEHCATOP, bubnnoreka [JOK
KaTyIlIKy U pe3ucTop” win https://m.edsoo0.ru/89dc2d90
"HccnenoBanue padoOThI
MCTOYHUKOB CBETA B LIETIN
NEPEMEHHOT0 TOKa"
DuU3HUECKU IIPAKTUKYM I10 TEME
137 "N3y4yeHue napameTpoB 3ByKOBOU bubmmorexa LIOK
" https://m.edsoo.ru/b100661a
BOJIHBI https://m.edsoc
DuU3NYECKU MPAKTUKYM 110 TEME
"N3mepenune nokazarens
138 IIPEJIOMJICHUS CTEKNIA" Win bubnuoreka [IOK
"Tlomyuyenue n300pakeHNs B https://m.edsoo.ru/42569¢al
CUCTEME U3 IJIOCKOTO 3epKajia U
JUH3BI"
DuU3nYECKU IPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYyCHOTO paccCTOSHUS OT bubnuoreka [IOK

BElIECTBA (HA IPUMEPE KUAKUX
auH3)" unu "U3mepenue
(OKYCHOTO PaCCTOSTHHS

https://m.edsoo0.ru/b879tb3f




pacceuBaroIIuX JINH3"

140

DU3NYECKUN TPAKTUKYM 110 TEME
"Habmonenne qudpakimm,
uHTEepGEPEHITUN U TIOJIIPU3AITIT
cera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Pu3HUEeCKU NIPAKTUKYM I10 TEME
"OnpeneseHne UMITyJIbca U
SHEPIUH PEISATUBUCTCKUX YACTHUIL
(o dororpadusm TpekoB
3apsKEHHBIX YaCTUIL B MATHUTHOM
nosie)"

bu6mmoreka [{OK
https://m.edsoo.ru/63756¢47

142

DuU3NYECKUH MTPAKTUKYM 110 TEME
"U3mepenne noctosinHoM [1nanka
Ha OCHOBE MCCIIEI0OBaHUS
dororddexra" wm
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEpPE3 CBETOAUO OT
HanpsokeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/eb91682

143

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOr0 aTOMAPHOI0
BOJZIOPOJIA U U3MEPEHUE
noctosiHHoM Pundepra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

DuU3nYECKU IPAKTUKYM 10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumetpa" unu "Usyuyenue
IIOTJIOIIEHHUS OeTa-4YaCTHII
amoMuHuem"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e




145

DuU3HUECKU IPAKTUKYM I10 TEME
"HaOmroaeuus 38€31H0r0 HEOA
HEBOOPYKEHHBIM I'T1a30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH I ONIPENEIICHUS
MTOJIO’KEHHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Mnoiayuapus
U sSipKu€ 3BE311b1" WU
"HaOmonenus B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILJICHUI"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O060061IeHre U cucTeMaTu3anus
3Hanuil. Pone ¢pusuku u
aCTPOHOMHUH B IKOHOMHUUYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHON U
STUYECKOH chepax NesaTeTbHOCTH
YeJoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o00611eHne U cUCTeMaTU3aLUs
3HaHuil. Ponb 1 MecTo ¢pu3nku u
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

bu6nmoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O0o001eHne 1 cucreMaTu3alys
3HaHuil. Pone ¢pusnydeckoit reopun
B ()OPMHUPOBAHUU TPEACTABICHUI
0 (hu3UYEeCcKON KapTUHE MUPA,
MeCTO (PU3MUECKOI KapTUHBI MUpa
B 00LIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4




MPEACTABICHUI O PUPOIE

O00011IeHre U CUCTEMAaTU3ALIIS

bu6mmorexa [{OK

149
3HaHui mo teMme "Kunemaruka" https://m.edsoo.ru/b032fcdb
150 O06o001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK
3gaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001eHre 1 cucTeMaTU3aIus bubmuoreka [JOK
3HaHuM no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMAaTU3 AN Bt LOK
B noOJIMoTeEKa
152 3HaHui mo TeMme "CraTtuka
" https://m.edsoo.ru/3ccad482e
TBEPJIOTO Teia
O0001enre 1 CUCTEMATH3AIUS Eut6 LOK
. noOJIMoTEKA
153 3HAHUU 110 TeMme "3aKOHEBI
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHHUKE
O0001IenrEe ¥ CHCTEMATH3AIUS
154 3HaHuH 1Mo TeMe "OCHOBBI bu6nmoreka [JOK
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
teopun"
O00011eHE U CHCTEMATH3AIUS
155 3HAHUM 1O TeMe bubmuoreka [JOK
"Tepmonunamuka. TernoBbie https://m.edsoo.ru/c63f7¢10
MaIIuHe!"
O000I11IeHNE U CUCTEMATH3ALIS
156 3HaHMUMU 110 TeMe "ArperaTHsle bubnuoreka [IOK
cocTosiHud BemecTBa. Ma3oBkie https://m.edsoo.ru/1d36b5b1
nepexonr"
O00011eHrEe U CUCTEMAaTU3ALIHS
. " bubmuorexa [JOK
157 3HaHUM 1O TeMe "DIEeKTpUYECKoe

moJe"

https://m.edsoo0.ru/3bf0def9




O00011IeHME U CUCTEMATU3ALIUS

158 3HaHu# 110 Teme "I1oCTOSTHHBINI Bubmzorexa LIOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUUECKUIN TOK
O000I11IeHNE U CUCTEMATH3AIUS
159 3HaHUH 110 Teme ""Toku B Bubmrorexa IOK
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX Cpeaax
O00011eHNe U CUCTEMAaTU3 AL
. " bu6mmoreka [IOK
160 3HaHUHU 110 TeMe "MarauTHoe
" https://m.edsoo.ru/3b4c06ae
[oJse
PesepBHblil ypok. O00011I€HIE U
161 CI/ICTI;)MaTI/I?,ZpI/IH 3HAHHUH 110 TEME Bubmzorexa LIOK
: B ! hitps://m.edso0.ru/053¢2248
DneKTpoMarHuTHas MHAYKITUS
PesepBHsblil ypok. O00011I€HIE U
162 CI/ICTIe)MaTI/BZpI/I}I 3HAHUH 110 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/d6310bfd
MexaHnueckue Kojieoanus
PesepBurlii ypok. O000111€HIE U
163 CI/ICTEMaTI/BZpI/IS{ 3HAHUH 110 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMarHUTHEIE KOJICOAHUS
PesepBHbIii ypok. O6001IeHNE 1
L64 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe bubnuoreka [JOK
"MexaHn4ecKue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHbIE BOJIHbI"
PesepBHEIil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
165 CHUCTEMAaTH3alMs 3HAHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBHrblil ypok. O0001I€HIE U
P P . bubmuoreka [JOK
166 CHUCTEMAaTH3als 3HAaHUH 110 TEME

"OcnoBrsl CTO"

https://m.edsoo.ru/5beclc65




PesepBHeiit ypok. O6o0mIeHuEe U

167 CHUCTeMaTH3aIlMs 3HaHUH 10 TeMe ) bubmuoreka [JOK
"KopmyckyisipHO-BOJTHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"

PesepBHblil ypok. O6001ICHNE 1

168 CHCTIe)MaTmZpH;{ 3HaH1/117Ifl 10 TeME 1 bubmorexa HOK

" H " https://m.edsoo.ru/1f511654
duszrka aToma
PesepBHbIii ypok. O6001IeHNE 1

169 CHCTEMAaTH3alMsl 3HAHUH 10 TeMe | bubnuorexa [JOK
"®u3nKa aTOMHOTO s11pa U https://m.eds00.ru/905¢5¢ce0
3JIeMEHTapHbIX YacTull"

PesepHbIii ypok. O6001ICHNE U
P P ill bu6mmoreka [{OK
170 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME 1
https://m.edsoo0.1ru/2bfth94c
"DnemMeHTHl acTpodu3UKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
NMpPoBePsSieMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero oopa3oBanusi

JleMOHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
U TEXHOJIOTUH, B IPAKTUYECKOM JIeATEIbHOCTH JIt0 I

10.2

YYHUTHIBaThH T'paHullbl TIPUMCHCHHUSA HW3YYCHHBIX CI)I/I?,I/I‘IGCKI/IX Moneneﬁ:
MaTepuasbHas TOUKa, MHepLHUalIbHas cUCTeMa OTCUYETa, aOCOIIOTHO TBEPAOE
TEJI0, UACAIBHBIN Ia3; MOJEJIN CTPOCHHUS T'a30B, KUIKOCTEH U TBEPABIX TEJ,
TOUYECYHBIN IEKTPUUECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1ad

10.3

Pacno3naBate ¢usnueckue sBIeHUs (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHMKH, MOJEKYIIPHO-KMHETUYECKOM TEOpPHUM  CTPOCHMS
BEIIECTBA M DJIEKTPOJAWHAMHKH: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE TMaJeHue Tell, IBUKEHHE I10
OKPY>KHOCTH, HWHEpIUs, B3auMojeiicTBue ten; auddysus, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHE KHJIKOCTEH M TBEPIBIX TeJ, U3MEHEHUE 00bEéMa Tel
npu HarpeBaHUM (OXJIAXKACHHWM), TEIUIOBOE pPaBHOBECHE, HCIapeHue,
KOHJICHCAIIUs, TUIABJICHHUE, KPUCTAJUTH3AIIMSI, KATIEHHE, BIAYKHOCTh BO3/IyXa,
NOBBIIIIEHHUE JIaBJICHHUS ra3a MpU €ro HarpeBaHuU B 3aKPHITOM COCY[E, CBSI3b
MEXy MapaMeTpaMH COCTOSHHS ra3a B U30IMpPOLEccax; dIEKTPU3aLuUs Tel,
B3aUMOJICVCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIOJb3Ys (U3NUECKUE BEITUYHHBIL:
KOOpPJMHATA, IIyTh, [IEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUIIa,
UMITyJIbC ~ TEJa, KUHETUYEeCKas DJHEprus, IOTCHIHUAJIbHAS OHEPIHUs,
MeXxaHW4deckass paboTa, MexaHW4yecKas MOUIHOCTb, NPU  ONHCAHUHU
IPAaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, HX
0003HaYeHMsI W €IWHUIBI, HaXOAUThb (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO
(GU3NUECKyI0 BEIMUNHY C IPYTMMHU BEIMYMHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEIUIOBLIE SBJICHHUA,
HCIIOJIb3YyA (1)H3PI‘-ICCKI/IC BCJIMYHMHBI: OABJICHUC rasa, TeMICcparypa, CpCaHasa
KHHETUYCCKaA OHEPTrUid Xa0THUYECCKOIro JABHUKCHUS MOJICKYII,
CpelHEKBaIpaTHYHasi  CKOPOCTh  MOJICKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOAGOUIIMEHT IOJIE3HOTO ICHCTBUS
TETUIOBOTO JBHUTATENs; TIPU ONMCAHUU MPABUIBHO TPAKTOBATH (U3NUCCKHUI
CMBICTT MCIOJB3YEMBIX BETUYHMH, UX O0003HAYEHHS M €JIMHHUIIbI, HAXOJIUTH
dbopMyIbl, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIMYMHY C JIPYTUMHU
BCIIMYNHaAM

10.6

OmnuceiBaTh HN3YYCHHBIC SJICKTPHYCCKUEC CBOMCTBaA BCIIECTBa u
QJICKTPHUUYCCKUC ABJICHHA (npoueccm), HCIIOJIb3YA (1)I/I3I/I‘leCKI/IC BCIINYHHBI:




AIIEKTPUYECKUI 3apsl, JJIEKTPUYECKOE II0Jie, HANpPsLDKEHHOCTb IOJIs,
MOTEHITHAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMMMCAHUH MPABUIBLHO TPAKTOBATH
(bu3nYECKU CMBICIT UCTIONIb3YEMbIX BEIMYUH, UX 0003HAUYCHUS U €AUHMUIIbI;
yKa3bIlBaTh (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUYUHY C
JIPYTUMH BeTUYMHAMHU

10.7

aHAJIM3UPOBATh (PU3UUYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (pU3nyeckue
3aKOHbl M TPHUHIUIIBL: 3aKOH BceMHpHOro Ttsarotenus, I, II u III 3axkonsl
HproToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPruH, 3aKOH COXPAHECHUS
MMIyJIbCa, TMPUHIMI  CYNEPNO3UIUM CUJI, MPUHIHUI PaBHOINpPABUS
WHEPUUAIbHBIX CHCTEM OTCU€Ta; MOJIEKYJSPHO-KUHETUYECKYIO TEOPHIO
CTPOEHUsI BEIIECTBA, Ia30BbI€ 3aKOHbBI, CBS3b CpPEIHEW KUHETHUYECKOH
DHEPrUM TEIUIOBOTO JIBIXKEHHUS MOJIEKYN ¢ aOCONIOTHOW TeMIiepaTypou,
MEPBbIA 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHHUS DJIIEKTPUUYECKOrO
3apsiia, 3akoH KylioHa; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAXKEHHME U YCJIOBUS (TpaHMIIbI, 00JIACTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh yCIOBUS MX  0€30IacHOro
HCIIOJI30BAHNUS B IOBCEITHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 HMCCICIOBAHUIO (U3NYECKUX SBICHHHA U
MPOIIECCOB C MCIIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHIA; PU ITOM
dbopmynupoBath npobiemy (3agady) ¥ TUIOTE3y Y4EOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHMUS, MPOBOIUTE OTIBIT
1 (OPMYJIUPOBATH BBIBOJIBI

10.10

OcyuiecTBasATh NpsIMble M KOCBEHHbIE M3MEpPEHUs (DPU3NYECKHX BEJIUYUH;
OpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HUCIOJIb30BaTh
WU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEIMYMHAMHU  C
UCTONb30BaHUEM IMPSIMBIX HM3MEpPEHHH; MHpH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpOBaTh  pe3yJbTaThl  IOJYYEHHOH  3aBUCHUMOCTHU
¢u3nuecKkux BETUYMH B BUAE TaOmui MU rpaduKkoB, JelaTh BBIBOJBI IO
pe3yJibTaTaM MCCleA0BaHus

10.12

CobmoiaTh mpaBuiia 6€30MacHOro Tpyaa IpU MPOBEICHUN UCCIIEIOBaHUI B
pamKax y4eOHOro 3KCIepuMeHTa, yueOHO-UCCIIeI0BATeNIbCKON 1 MPOSKTHON
NESTENIbHOCTH C  WCIOJb30BaHMEM  U3MEPHUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYT0BAHUS

10.13

Pemate pacu€THble 3amauud ¢ SBHO 3aJaHHON (U3UYECKOW MOJIETIBIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAIM3a yCIIOBUS
3a/1auyd BHIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3HUCCKUE BEITUIMHBI
U QopMyInbl, HEOOXOAMMBIE NSl €€ pelIeHUs, MPOBOJUTH pacuérhl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

10.14

Pemats KauyeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMOYKY PACCYKJIEHUH C OMOpOd Ha H3y4YCHHbBIE




3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/IT-IGCKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTh  MpU  pelIeHUH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUH s TIOHUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallid M TPEACTaBICHUS Y4YeOHOW U  HAyYHO-IOIMYJISIPHON
UHPOpPMALIMK, TOJYYCHHOM U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUECKU
AHAJTM3UPOBATH MOTydaeMyI0 HHPOPMAITUIO

10.16

[TprBOANTE IpUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHUE HAayKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOUIET0O MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS N0 (PU3HMKe B TIOBCEIHEBHOW JKU3HU
s oOecrieueHrss O€30MAaCHOCTH TIpH  oOpalieHud C  mnpubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHM, JUIS COXpPAHEHHS 370POBbS M COOJIO/IEHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaloIlel cpesie

10.18

PaGoraTte B rpymme C BBIIOJHEHUEM Ppa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbL, PALIMOHAIBHO pacpelesaTh 005S3aHHOCTU U
IUTAHUPOBATh JESATENIbHOCTh B HECTaHAAPTHBIX CUTYyallMsIX, aJIeKBaTHO
OIICHMBATh BKJAJ KaXIOTO W3 YYAaCTHUKOB TPYMIBl B pEIICHHE
paccMaTpuBaeMoi mpooIeMbl

11 KIIACC

Kon
NpoBepPsIEMOro
pe3yabTarTa

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero oopa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpa, B PA3BUTUU COBPEMEHHOU TEXHUKH
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTU JIIOJICH, IEJIOCTHOCTh W
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4uTBIBaTh TPAaHUIBl MPUMEHEHHS W3YYCHHBIX (U3MYECKHX MOJIENECH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb AaTOMa, HYKJIOHHAs
MO/JI€JIb aTOMHOT'0 si/ipa NIPH PeLICHUH (PU3NYECKUX 3a/1ad

11.3

PacniosnaBath (usnueckue sBiacHUs (POIECChI) U OOBICHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOM (DHM3HMKH: 3JICKTpUUECKas
POBOJMMOCTh, TEIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE JACHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS MHAYKIUSA, ICHCTBHE
MarHUTHOTO TIOJII HAa TMPOBOJHUK C TOKOM MW JBHXKYIIUHCS 3apsil,
3JIEKTPOMArHUTHBIC KoJicOaHus u BOJIHBI, IPSAMOJIMHEHHOE
pacmpocTpaHeHHWE CBETa, OTPaKEHHE, MpEIOMICHHE, HHTEep(EpeHIHs,
TUQpaKUs U MOJIIPU3AIMS CBETa, AUCIEPCUs CBETa, (OTOICKTPUUCCKUI
abdekt (poroaddexT), cBeTOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJAA,  €CTECTBEHHas M  HMCKyCCTBCHHAs




PAaaAOAKTUBHOCTD

11.4

OnuceiBaTh M3YYEHHBIE CBOMCTBA BEIlIEeCTBa (IEKTPHUECKHUE, MarHUTHBIE,
ONTHUYECKUE, DIEKTPUUYECKYI0 MPOBOAUMOCTh PA3IUYHBIX Cped) U
DIIGKTPOMATHUTHBIC  SBIEHUS  (IPOIECCHI), HCTOIB3ysS  (U3HUECKUE
BEJIMYMHBI: AIEKTPUICCKUN 3apsi/], CUIIa TOKA, JIEKTPUUECKOE HAIPSHKCHHE,
ANIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh moTeHImanos, IJC, paborta
TOKa, WHAYKIHMS MarHuTHOro mnoiss, cwia Awmmepa, cwia JlopeHua,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUS JEKTPUUECKOrO0 U MAarHUTHOTO IOJIEH,
Nepuoja M 4acToTa KojeOaHWil B KoieOaTeJIbHOM KOHTYpE, 3apsii U cuiia
TOKa B TPOIECCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHHH,
(GOKyCcHOE pacCTOSHME U OINTHYecKas cujla JUH3bI; MpPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3NUYECKUN CMBICT HCIOJIb3YEMBIX BEIMYHUH, MX
0003HAYCHHUS W EIUHHIIbI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
q)HSI/I‘-IeCKYIO BCJIMYHHY C APYTUMH BCIUYNHAMU

11.5

OnucelBaTh H3y4YEHHBIE KBAaHTOBBIE SIBICHUS W IPOLECCHI, HCIOJB3Ys
¢u3nUecKre BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, SHEPrus M MMITyJbC (OTOHA, MEPHOJ IMOJypacnana,
DHEPIUs CBSA3M ATOMHBIX sAJ€p; NPU ONUCAHUU IIPABWIBHO TPaKTOBATH
(Gu3NYECKUN CMBICII UCTIONIb3YEMbIX BEIMYUH, UX 0003HAUYECHUS U €AUHUIIbI;
yKa3blBaTh (POPMYJIbl, CBS3BIBAIOIINME JIAHHYIO (DU3MUYECKYIO BEIMYUHY C
JPYTUMU BEJIMYNHAMM, BBIYUCIIAT 3HAUEHHE (PU3NYECKON BEIMYHUHBI

11.6

AHanu3upoBaTh (U3NYECKHUE MTPOLECCHI U SIBICHUS, UCIIONB3YS (PU3NUYECKUE
3aKOHBI M NPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOIHUKOB, 3aKoH J[xoyins — Jlenna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLIMH, 3aKOH MPSIMOJMHEWHOTO pacipoCTpaHEHUs
CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI IPEJIOMIICHUS CBETA, YPAaBHECHHE
OiiHmreiina i ¢oTtodddekra, 3aKOH COXpaHEHUS DJHEPrHH, 3aKOH
COXpAHEHHUs MMITYJIbCA, 3aKOH COXPAaHEHUs 3JEKTPUUYECKOIo 3apsiaa, 3aKOH
COXPaHEHHs MacCOBOI'O 4HCIa, MOCTynaTsl bopa, 3aKOH paaMOaKTHBHOIO
pacraza; MpU 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIp@XEHHWE M yCJIOBUS  (TpaHHIbI,  00JacTn)
IPUMEHUMOCTH

11.7

OHpe,I[eJ'ISITL HaIllpaBJICHUEC  BCKTOpAa HHAYKOHU  MArtldTHOI'O  IOJIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

Ctpouth M ONUCHIBaTh H300pakeHHE, CO37aBAaEMOE IJIOCKHUM 3€pKajoM,
TOHKOW JIMH301

11.9

BrinonaaTte OKCIICPUMCHTBI I10 HCCICAOBAHUIO (bI/I3I/I‘IeCKI/IX SIBJIEHUU U
MMponecCOB C UCIOJb30BAHUEM TTPSAMBIX U KOCBCHHBIX I/ISMepeHI/If/'I; IIpu 5TOM
dbopmynupoBaTh mpodiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKESHHOTO 000PYIOBaHUS, MPOBOIUTE OIIBIT
U GOpPMYIIUPOBAThH BHIBOJIBI

11.10

OcymiecTBisATh TpsSMbIE M KOCBEHHbIE M3MEpEHUs] (DPU3MYECKHX BEITHYUH;
Py 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] W HCIIOJIb30BaTh




W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

HccnenoBaTh 3aBHCHUMOCTH (PU3UYECKUX BEJIMYUMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUi; pU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIWYMH B BUJE
TaOIUI U TPaUKOB, A€TaTh BHIBOABI 110 PE3yJIbTaTaM HUCCIICTOBAHUS

11.12

CobmroaTh npaBmiia 6€30MacHOr0 TPyAa IPH MPOBEICHUH UCCIIEI0BAHMN B
paMKax y4yeOHOTo SKCIIEpUMEHTa, Y4eOHO-HUCCIIEI0BATEILCKON M TPOSKTHON
JEATEIbHOCTH C  KCIIOJb30BAaHHEM  HM3MEPUTEIBbHBIX  YCTPOMCTB W
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemate pacu€THBIe 3amMaund ¢ SBHO 3aJaHHON (U3UYECKOW MOJIETBIO,
UCIIONIB3Ys (PU3MUECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIIOBUS
3a/1la4l BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
U QopMyInbl, HEOOXOAMMBIE NN €€ pelIeHUs, MPOBOJUTH pPacuéThl W
OILICHHUBATHb peaHBHOCTB HOJIy‘IeHHOFO 3HAUYCHUA (1)I/I3I/I‘-I€CKOI71 BCJIIMNYMHBI

11.14

Pemats KaueCTBEHHbBIE 3a/jauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY pPACCYXJIEHUH C OMOpod Ha H3y4YCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHE SBICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHWH  Y4eOHBIX  3aJad  COBPEMEHHBIC
MHGOPMALlMOHHBIE  TEXHOJOTHMM  JUIs  IIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpETallud U TPEACTaBICHUS Yy4yeOHOW U  HAy4HO-TIOMYJSPHON
uHbOpMallMK, TONYYEHHOH W3 Ppa3IUYHbIX HUCTOYHUKOB; KPUTHUYECKU
aHAM3UPOBATH MOJTy4YaeMyt0 HH(OPMAIIHIO

11.16

OOBSACHATh MPUHIMMBI JEHCTBUS MalIUH, NPUOOPOB U TEXHHUYECKHX
YCTPOWCTB; pa3iuyaTh YCJIOBUS HUX 0€30MaCHOIO HCMOJNb30BaHUS B
IIOBCEIHEBHOM JKU3HU

11.17

[IpuBoAMTH TPUMEPHI BKJIAIa POCCUUCKUX H 3apyOeKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBACHEHUE MPOLECCOB OKPY)KAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

11.18

Hcmonp30BaTh TEOpETUYECKUE 3HAHUS 1O (PU3MKE B IMOBCEIHEBHOW KU3HU
s obecriedeHuss 0Oe30macHOCTH Tpu  oOpalieHun ¢ npubopamu U
TEXHUYECKHMHU YCTPOMCTBAMH, JJISi COXPAHCHHUsS 30POBbS U COOJIFOJICHHUS
HOPM 9KOJIOTMYECKOTO TIOBEJICHUS B OKPY’KaroIel cpere

11.19

PaGoraTte B rpymme C BBITOJIHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PaCIpelesaTh 00sS3aHHOCTH U
IJIAaHUPOBATh JCATCIBHOCTh B HCCTAHAAPTHBIX CUTyalUsaX, aJCKBATHO
OLCHUMBATh BKJIad KaXJI0ro H"3 YYAaCTHHUKOB TIpPyHIibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox nposepsiemoro

pasaejia JJEMEHTA

HpOBepﬂeMLIe IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usznka — Hayka o npupoje. Hayunele meTonbI
MTO3HAaHMsI OKpyXkarouero mupa. Pons sxcriepumMenTa
U TEOpUHM B IIpolecce IO3HAHUSA IPHUPOIBIL.
DKCIepuMeHT B (pU3nKe

1.2

MonenupoBanue ¢u3nveckux  SBICHUN U
npoueccoB. Hayunble rumotessl. Pusndeckue
3aKOHbBI W Teopuu. ['paHHIBl MPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpuHIMII COOTBETCTBHSL.
Ponre u Mecto ¢usuku B popMupoBaHUU
COBPEMEHHOM  Hay4YHOM  KapTHHbl MHpa, B
IIPAKTUYECKON AESATEIbHOCTH JIIOAEH

MEXAHHWKA

#i#HParitKUHEMATHUKA

2.1.1

MexaHuueckoe NBIDKEHUE. OTHOCHUTENBHOCTE
MeXaHuyeckoro aBrkeHus. Cucrema otrcuéra.
TpaekTopus

[Tepemernienue, CKOpOCTh (CpedHsisi  CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOpPEHHE MaTepHATbHON
TOYKH, UX TPOEKIMH Ha OCH CHCTEMBI KOOPJMHAT.
CroxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEn

2.1

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBukeHue. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHUS, IyTH U MepeMeleHUs]
MaTEepHUaIbHON TOUKH OT BpEMEHU

2.14

CBoOonHOe majeHue. Y CKOpeHrne CBOOOHOTO
maacHUuA

2.1.5

Kpusonunueiinoe JBUKCHHUE. PaBHOMEpHOE
JBHKCHUE MAaTCPUAIBHOM TOYKU I10 OKPYXKHOCTH.
VYrioBasi CKOpOCTb, JUHEHHAs CKOPOCTh. llepuon u
yactoTa. [L{eHTpoCTpEMUTEIBPHOE YCKOPEHUE

Texunueckne YCTPOﬁCTBaI CIINAOMCTpP, ABHIKCHHC
CHaps 0B, HCIIHBIC U PCMCHHBIC IICpCAaun

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOU
ckopocTtH. MccnenoBaHne COOTHOWIEHHSI MEXAY




My TSIMH, MIPONICHHBIMU TEJIOM 3a
NocJieIoBaTeIbHbIE PAaBHbIE MPOMEXKYTKH BpEMEHU
[P PaBHOYCKOPEHHOM JIBJKEHHUU C HayalbHOMN
CKOPOCTBIO, paBHOU HyIt0. V3yueHue IBHKEHUS
[IapuKa B BSA3KOM KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

H##HPar##H# INHAMUKA

2.2.1

[Ipuauun otHocutensHOCTH ['amuites.  [lepBeiit
3ak0H HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMI Cyneprno3uiivy CUil

223

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTeprallbHbIX TOYEK

224

3akoH BCEMHUpHOTO TAroreHus. Cuna TKECTH.
IIepBas kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenune. Cuia TpeHUsS
CKOJIbXKEHHUsI M cuina TpeHus nokos. Kosddumument
TpeHust. Cuiia CONpOTUBIICHUS MPU JBUKEHUM Tela
B *KUJIKOCTHU WJIU Ta3e

2.2.7

HOCTyHaTeHBHOe u BpalaTeJIbHOC JABMOKCHUC
abCcoIII0THO TBEPOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaIllCHHUS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPAOTO TeNa B
HUCoO

229

TexHu4eckue yCTpOrWCTBA: MOAINITHAKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTuueckrie paboTel. M3yueHue  JBUKEHUS
Opycka N0 HaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJBKMX cHil. MccienoBaHue 3aBUCUMOCTH CHII
YIOPYTOCTH, BO3HHUKAWIIUX B JaeGopMupyemoit
NpYyXUHE U PE3UHOBOM 00pasile, OT BEJIMYUHBI UX
nedopmanuu. MccrnenoBanue yciaoBUN paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILIEHUS

23

#i##HPart#H##3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

WMnynsc ~ MarepuanbHOM  TOYKM,  CHCTEMBI
MaTepUalbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITyJIbCa TeJIa

232

3akoH coxpaHeHus ummyibca B MCO. PeakTtuBHOE
JBUKCHHE

233

PabGora cubl




234

MOIIHOCTD CHJIBI

235

Kunernueckas OHEPIHUsia MaTepHaHBHOﬁ TOYKH.
TeopeMao KUHETHYSCKOMN SHEPTrUn

2.3.6

[TorenumanbHas 3Heprus. IloTeHnuanbHas >Heprus
yIpyro ne(popMHUpPOBaHHON MIPYKUHBI.
[TorennuanbHast 3HEprus Tena BOINU3U MOBEPXHOCTH
3emun

2.3.7

HOTeHHI/IaJ'II)HI:Ie 1 HCIIOTCHLMAJIBbHBIC CHUJIIBI. CBSISI;
pa6OTBI HCIIOTCHIUAJIBHBIX CHJI C HWU3MCHCHUECM
MEXaHUYECKOW DSHEPruuh CHUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKOW dHEPTUH

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpOWCTBA:  JIBUKEHUE  paker,
BOJIOMET, KOTIEp, IPY’KUHHBINA [TUCTOJIET

2.3.10

[TpakTuueckue padotsl. 3yueHue cBa3u ckopocTeit
TeJl Npu HeynpyroM ynape. MccnenoBaHue cBsA3M
paboThl CHUIBI C HW3MEHEHHEM MEXaHHYeCKOM
SHEPIuu Teja

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

###HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHEBIE MTOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON Teopur. BpOyHOBCKOE JBHUIKECHHE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTHUIl BEUIECTBA

Mopenn cTpoeHus ra3oB, XKUIAKOCTEH M TBEPIBIX
Tell U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJEIEr

3.13

Macca MOJIEKYJI. KonnuecTtBo BELIECTBA.
[TocTostHHast ABoraapo

3.1.4

TennoBoe paBHOBecwe. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Monens uaeanbHoro rasza. OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HUACAIBLHOTO
raza

3.1.6

AbGcomoTHas TeMmmepaTypa Kak Mepa CpeaHei
KMHETUYECKOM DHEPruu  TEIUIOBOIO  JABUKCHUSA
yactul rasza. lllkama remneparyp KensBuna

3.1.7

VYpaBuenue Kianeiipona — MenneneeBa. 3akoH
JanproHa

["az0oBbIe 3aK0HBI. M301poniecchl B UacaibHOM Trase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa,




n30xopa, n3obapa

3.1.9

TexHuueckue ycTpoiicTa: TepMoMeTp, 6apomeTp

3.1.10

[TpakTnueckue padoTsl. MI3mepeHne maccsl Bo3ayxa
B KJlaccHOM KomHate. McciaenoBaHue 3aBHCHMOCTH
MEXKJy TMapaMeTpaMy COCTOSIHUS Pa3peKEHHOTrO
rasza

3.2

OCHOBbI TEPMOJIMHAMUKA

3.2.1

TepmonuHamMudeckas cucrema. BuyTtpennss
SHEPrusi TEPMOIMHAMHUYECKON CHUCTEMBI M CIIOCOOBI
€€ U3MEHEeHUS

322

KonuyecTtBo TemnoTrel u  pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOTO UAEABLHOTO ra3a

323

Bunasr TeIUIONepeIavuu: TEIJIONPOBOAHOCTbD,
KOHBEKIIUSA, M3IyuyeHue. TemioéMKocTh Tena.
VYnaenpHass  TEeIIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIJIoNepeave

324

IlepBbl  3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
I'padmueckas nuHTepnperanus paboThl ra3a

325

Tenmnosrwle MAaIlIMHBI. [TpuHIUIIBEL JIEeUCTBUSA
TerioBbiXx MamuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBblX MamuHax. Kosdduuument monesnoro
nevicteus (nanee — KI1J1) termoBoit Mmammuel. [y
Kapno u ero KII/|

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpatumocTh
IIPOLIECCOB B Ipupoze. TeruioBble JBUTATENH.
DKooruyeckre mpoodaeMbl TEIUIOIHEPTeTHKU

3.2.7

Texunueckne YCTpOﬁCTBaZ ABUTATCJIb BHYTPCHHETO
CropaHus, OBITOBOH XOJIOJUJIbHUK, KOHOAUITHOHED

3.2.8

[IpakTnueckue pabotel. I3Mepenue ynenbHON

TETIOEMKOCTH

3.3

##H#Par####AI'PEI’ATHBIE COCTOSHUMA BEHIECBA. ®A30BbBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u kouaeHcauus. Vcnmapenue u
KUIIEHUE. YJenbHasg TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEeMIEpPaTypPhl KUTIEHUS OT TaBICHUS

332

AOCONIOTHAS 1 OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceimennsiii nap

333

Teépnoe Ttenmo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOIHUSI CBOMCTB KpucCTamioB. JKuakue

KkpucTayibl. CoBpeMEHHbIE MaTepHaIb




IInaBnenne n KpuCTaJlJIn3alus. ViaenpHas TemiaoTa

334
iasneHus. Cyonumanus
335 YpaBHeHHEe TEIIOBOTO OamaHca
TexHuueckune YCTpOWCTBA: TUTPOMETP 51
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYyUYEHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTepPHAaJlOB, U HAHOTEXHOJOTUU
337 [IpakTnueckue pabotel. HM3mepeHue BIaXHOCTH
o BO3JyXa
4 DJIEKTPOAMHAMUKA
##HtPart#H#IJIEKTPOCTATUKA
411 OnexTpuzanus Tel. ONeKTpudeckuid 3apsan. [lBa
o BHUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKH, AUAIEKTPUKHU U TTOTYTPOBOIHUKU
4.13 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akoH Kynona
DnexTpuueckoe ToJe. HanpspoxkéaHocThb
4.1.5 anexkTpuueckoro mons. IlpuHuun cynepno3uiuu.
JIuHuK HanpsHKEHHOCTH JEKTPUUYECKOTO MO
416 Pabora CUII AIEKTPOCTATUYECKOTO TOJISL.
o [Motexnumain. Pa3HOCTh MOTCHITHATIOB
4.1 [IpoBOAHMKN W JUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJie. JusnexTpuueckas
MPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsiKEHHOIO
KOHJICHCATOpa
Texauueckue YCTpOWCTBA: AIEKTPOCKOTI,
419 AIEKTPOMETP, ANEKTPOCTaTUIECKas 3aIunTa,
o 3a3eMIIEHME  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
41.10 IIpakTueckue paboTHI. N3mepenue
o ANEKTPOEMKOCTH KOHIEHCATOpa
H#HPar##HITOCTOSIHHBIM SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEAX
YcnoBus CYILLIECTBOBaHUS MOCTOSTHHOTO
4.2.1 aneKkTpuueckoro Toka. Mcrounnku Toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka Henu
493 DneKkTpuyecKoe COIIPOTUBJICHHUE. VY enbHOE

COIIPOTUBJICHUEC BCIICCTBA




424

HOCHGI{OB&TGJ’ILHOC, napauiCJibHOC, CMCIIAHHOC
COCANMHCHHUEC ITPOBOAHUKOB

4.2.5

Pabora snexTpuueckoro Toka. 3akoH J[koyns —
Jlenra

4.2.6

MontHOCTb SJIICKTPHYCCKOI'0 TOKA

4.2.7

anekTpojBwkymas cwia (mamee — JJC) wu
BHYTPCHHEE CONPOTUBJICHHWE HCTOYHHKA TOKA.
3aKoH Oma i MIOJIHOM (3aMKHYTOM)
aneKkTprdeckoi rien. KopoTkoe 3amMbpIkaHue

4.2.8

ONEKTpOHHAas IMPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb  COINPOTHUBIIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIIPOBOIUMOCTh

4.2.9

Onexkrtpuueckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[TonmynpoBonuuku. CoOCTBeHHas U INpUMeEcCHas
MPOBOJUMOCTb TMOJYNPOBOAHUKOB. CBOWCTBA p-n
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DNEeKTPUIECKHA TOK B INEKTPOJIUTAX.
DIEKTPOTUTHYECKAS JUCCOIHAITUS. DJIEKTPOIINU3

4.2.12

OnexTpuueckuil TOK B razax. CaMOCTOATENbHBIA U
HECaMOCTOSTENbHBIA  pa3psa. Pasnuusble  THIbI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuueckue ycTpoicTBa: amMIepMerp, BOJIbTMETD,
peocTar, UCTOUHUKU TOKa, JIEKTpOHArpeBaTeIbHbIe
npudopBHl, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBIIEHMS, BAKyyMHBIM JHOI,
TEPMUCTOPbI u (boTope3ncTopsl,
MOJIyIPOBOJIHUKOBBIM TMOJI, TaJbBaHUKA

4.2.14

[TpakTnyeckue paboThl. M3ydeHne CMeNIaHHOTO
COCJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUHMKAa TOKa M €r0
BHYTPEHHETO COIIPOTHBIICHUS. HaGmonenne
IIEKTPOJIN3A

11 KUIACC

Kox
pasneia

4

Koanposepsiemoro
3JIeMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

#HPari#MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MH/YKIMA




4.3

4.3.1

ITocTosiHHBIE MAarHuThbl. BzaumoaeictBue
HOCTOSHHBIX MarHUTOB

43.2

MarnautHO€e nojie. BEKTOp MarHMTHOM WHIAYKLHH.
[IpuHnun cynepnosunyu. JIMHUM MarHUTHOU
MHIyKIuU. KapTrHa TuHAN MarHUTHOM MHAYKUWH
IOJIS TIOCTOSTHHBIX MarHuTOB

433

MarnuTtHoe noje npoBoAHMKa ¢ TOKOM. Kaptuna
JUHUN TOJS IJIUHHOTO MPSMOrO0 MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE

4.3.5

Cuna Jlopenma, €€ MOAylb W HalpaBJiCHUE.
JBr>keHue 3apsHpKEHHOM 4YacTUIBl B OJTHOPOJIHOM
MarHuTHOM mnoJje. Pabora cuisl JlopeHna

4.3.6

SIBIIeHUE DNEKTPOMArHUTHOW HHAYKIUH

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKOUH

4.3.8

OJAC wuHaykmuu. 3aKOH  3JIEKTPOMAarHUTHOM
nHaykunn Papanest

4.3.9

Buxpesoe anexrpuueckoe nose. 9JIC nnaykuuu B
IIPOBOJAHMKE, JBWXKYLIEMCSl IIOCTYIIATEIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€

4.3.10

[TpaBuio Jlenna

4.3.11

WunyktuBHocTh. SBienne camounaykiuu. DJ(C
CaMOWHTyKITUT

4.3.12

9Hepm;1 MAaramMTHOI'O IIOJIA KaTyIIKNU ¢ TOKOM

4.3.13

DIIEeKTPOMArHuTHOE T0JIe

4.3.14

Texuuueckue YCTpOﬁCTBaI IIOCTOAHHBIC MArHUTHI,
SJICKTPOMAIrHUTLI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTHUL], MHAYKIIWOHHAA IICYb

4.3.15

[IpakTnueckue paboThl. l3ydeHWe MarHuTHOTO
MoJIsL KaTylIKK ¢ TOKOM. VccienoBanue NenCTBUs
IIOCTOSSHHOIO MAarHuTa Ha pPaMKy C TOKOM.
HccaenoBanue SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKIUU

KOJIEBAHMA 11 BOJIHBI

5.1

#iPar#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarennuas cucrema. CBOOOAHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepuoxn, wyacTora,
amMIUTyAa U ¢asza KojaeOaHui

[IpyXuHHBIA MasITHUK. MaTeMaTUYECKHIl MAITHUK




YpaBHeHue TapMOHUYECKHX KoJIeOaHmil.
Kunematnueckoen  JUHAMUYECKOE  ONMCAHHE
K0J1e0aTEeJIbHOTO IBHKEHUS

[IpeBpamenue 5SHepruM NpU  TapMOHUYECKHUX
Kkonebanusax. CBsA3b  aMIUIUTYIBl  KoJeOaHMA
UCXOJHON BEJIMYUHBI C aMIUIUTYJIaMU KoJieOaHU
€€ CKOPOCTH U YCKOPECHUSA

KonebarenbHblii KOHTYP. CBoOosiHBIE
AIIEKTPOMAarHUTHbIE KOJIE€0aHHS B  HJICAIBHOM
KOJICOATEIbHOM ~ KOHType. AHAJNOTHS  MEXIY
MEXaHUYECKUMHU " AJIEKTPOMAr HUTHBIMH
konebanusmu. @opmyna Tomcona

3aKOH COXpaHEHHMs DSHEPruM B  HJICAIBHOM
K0JIeOaTeIbHOM KOHTYpe

BriHyX/1IeHHbBIE MEXaHUYECKUE KOJIeOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
ANEKTPOMArHUTHBIE KOJIeOaHNUS.

[Iepemennsiit Tok. CUHYCOMIAIbHBINA MTEPEMEHHBIIN
TOK.

MomHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOIIEE 3HAUCHHUE CUJTbI TOKA U HATIPSKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepepaya Hu
norpebiieHue NIEKTPUUYECKON SHEpIUu.
OKOJIOTUYECKME  PUCKH  TPU  TPOU3BOACTBE
IIEKTPUYECKON SHEPIHUH. Kynbrypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B MOBCETHEBHOM
KU3HH

5.1.11

Texnuueckue YCTPOWCTBA: ceifcmorpad,
JJIEKTPUYECKUN 3BOHOK, JINHUU JJIEKTpOIepead

5.1.12

[TpakTnueckue paboThL. Hccnenosanue
3aBHCHMOCTH ME€pHOJIa MAJIbIX KoJeOaHui Tpy3a Ha
HUTH OT JUIMHBL HUTH W MacChl Tpys3a.
HccnenoBanne mnepeMEHHOro TOKa B LENU W3
NOCJIEAI0BATENBHO COEAMHEHHBIX KOHJEHCATOopa,
KaTyIlIKH U peE3UcTopa

5.2

#H#HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, YCIIOBHS
591 pacIpocTpaHeHHUS. [epuon. CxopocTb
pacmpocTpaHeHus ¥ JyTMHA BOJHEI. [lonepeynsie u
HPOJIOTBbHBIE BOJTHEI
591 #i#HPar##  Wuatepdepenuss u - audpaxius

MEXaHUYCCKUX BOJIH




523

3Byk. CkopocTh 3ByKa. 'poMKkocTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DJIEKTPOMAarHUTHbHIE BOJIHBI. Y CIIOBUS W3ITyUYECHHS
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpOB E, B 1 U B 3JIEKTPOMarHuTHOW BOJIHE B
BAKyyMe

525

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa’KEHUE,
nperoMIIeHuE, noJsipu3anus, nudpaxius,
uHtepdpepenia. CKOpPOCTb 3JIEKTPOMAarHUTHBIX
BOJIH

5.2.6

[llxana »a€KTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI pPaanocCBA3U u TCICBUACHU .
Paguonokanus. DEeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYXaIoIIe cpeasbl

5.2.8

Texunueckne YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTEI, YJIBTPa3BYKOBast IHATHOCTUKA B
TEXHUKE W MEIULHHE, pajaap, paIuONpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neup

53

#i#HParfi##OII TUKA

5.3.1

[IpssmMonuHENHOE  pacHpoCTpaHEHUE CBETa B
oaHopoaHoM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
Ioctpoenne n3o0pakeHU B INIOCKOM 3epKalle

533

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MMpCJIOMJICHUA CBCTA.
AOCOIIOTHEIH MTOKa3aTelb IIPEIIOMIICHU

534

[lonnoe BHyTpeHHee otTpaxenue. IlpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

53.5

Hucniepcus cBeta. CIoXHBIN coCcTaB 0eJI0ro cBera.

IIBer

5.3.6

CoOuparomue ¥ pacceuBarolye JIMH3bL. TOHKas
nuH3a. DoKycHOE paccTOsSHUE M ONTHYECKas CHUila
TOHKOM JuH3blL. [locTpoenue wu300pakeHuil B
COOMpAIOIIMX U paccenBalOUIMX JHH3aX. Popmya
TOHKOM JIMH3EI. Y BEeJIMUCHHE, TaBacMO¢C JTMH30H1

5.3.7

Hpenenm MMPUMCHUMOCTHU FCOMCTqueCKOﬁ
OIITHKH

5.3.8

WNuTtepdepennus crera. KorepeHTHbIE HCTOYHUKH.
VYcenoBus HaOJIFO JeHUS MaKCUMyMOB "u
MHUHMMYMOB B HHTEP(PEPEHIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpakmus ceta. udpakiuoHHas pemeéTka.
530 VYcnoBue HaOIIOAEHHS TJIaBHBIX MAKCUMYMOB IIPH
o HaJCHAd  MOHOXPOMATHYECKOrO  CBeTa  Ha

TUGPAKIIUOHHYIO PEIIETKY

5.3.10 [Hongpuzanus ceera

TexHnuueckue yCTpOHCTBa: OUKH, aynma,
5311 ¢oroamnmnapar, MIPOEKIIMOHHBIN ammapar,
o MHUKPOCKOII, TE€JECKOIl, BOJOKOHHAas ONTHKA,

T(paKkIuOHHAS PeIETKa, MOJIIPOUT

[IpakTuueckue paboTel. M3mepeHue mokazaTens
MPETOMIICHUSI. Uccnenosanue CBOICTB
n300pakeHuii B 1uH3ax. Habmonenue aucnepcuu
cBeTa

5.3.12

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

I'panune MIPUMEHUMOCTHU KJIACCUYECKOMN
6.1 MexaHukH. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
' MHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B

BaKyyMe, IPUHILIMIT OTHOCUTEJIbHOCTH DUHIITEITHA

6.2 OTHOCHUTENBHOCTh OIHOBPCMCHHOCTHU.
' 33.M€I[JI€HI/I€ BPEMCHHU U COKpAIICHUC NJIMHBL

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs3p  Macchl € DJHEprued W  HMILYJIbCOM
6.4 CBOOOJHOM 4YacTUIBl. DHEPTUs MOKOsSI CBOOOIHOM
JaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

HHHPar###JIEMEHTBI KBAHTOBOM OITTUKU

®oronbl. dopmyna IlnaHka cBsA3W DHEPruu
7.1.1 ¢oTroHa ¢ ero 4acToTod. DHEPrus M HMILYJIbC
¢dorona

OTtkpeiTHe U uccaeaoBanue Goroddpdexra. OmbITHI
A.T'. CtoneroBa. 3akoHsl poTodddexra

VpaBHenne OiHmTeliHa 118 QoTodddexra.
«Kpacnas rpanuma» porodddexra

7.14 Hasnenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

716 Texnuueckue YCTPOMCTBA: ¢doTrosnemenT,
o doToaaTurK, coHeuHast batapesi, CBETOINO,T

7.2

CTPOEHHME ATOMA

Mogens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 MCCIIEIOBAHUIO CTpOeHHUs aToma. [InanerapHas
MOJ€eb aToMa




7.2.2

[Toctynarer bopa. M3znydeHnwe u mnorniomeHue
(GOTOHOB MpHU MEpPexoje aromMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Buabl cnektpoB. CHekTp
ypOBHEH HEPrUU aTOMa BOAOPOa

7.2.3

BonnoBeie cBolicTBa yactuil. BomHbl ne bpoits.
Kopnyckynsipao-BonHoBol ayanusm. dudpaxius
3JIEKTPOHOB HA KpHUCTAJIIaxX

7.2.4

CrnoHTaHHOE M BBIHYXKJIEHHOE  HU3JIyuY€HHUE.
VYcTpoiicTBO M MPUHIMI PabOTHI JTa3epa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN aHAIU3
(ciexTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmtonenue
JIMHENYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJI0IeHUs " perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpsiTue pagnoakTuBHOCTU. ONBITH Pezepdopaa
M0  ONpPEJACJICHUIO COCTaBa  PaJMOAKTHBHOTO
m3nyuyeHus. CpoiictBa anbda-, Oera-, ramma-
U3NydeHus. BiusHue paqnoakTUBHOCTH HA KUBBIE
OpTraHHU3MBbI

7.3.3

OtkppiTHe mnpoTOHAa M HeWTpoHa. HykionHas
mozenb snapa ['eitsenbepra — MBanenko. 3apsif
anpa. MaccoBoe uncio sapa. M3oTomsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U TMO3UTPOHHBIN
Oera-pacna. I"amma-n3nyueHnue. 3aKoH
paaMoaKTUBHOIO pacnaja

7.3.5

DHeprus CBs3HM HYKJIOHOB B sifjpe. SlAepHble CUIIBL.
Jedext maccsl siapa

7.3.6

Snepuble peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepubiii  peakrop. TepMosIepHBI  CHUHTE3.
[Ipobnembl U MepCreKTUBHI SAEPHON IHEPTETHKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

7.3.8

:‘)HGMCHTapHBIe qaCTUIIbI. OTKpI)ITI/Ie MMO3HUTPOHA.
CDYHI[EIMCHTB.JIBHHC B3aUMOICUCTBHUS

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotbl. HMccnenoBaHue TpPEKOB
yacTull (1o TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3nusi, sipkue 3BE3MbI,




IIIaHETHhI, UX BUAUMOC IBUKCHHUC

8.2

Conneynas cucreMa. [lmaHeTbl 3eMHOW TpYMIIbL.
[lmaHeThI-ruranTbl U UX CIIyTHUKH, KapJUKOBBIE
mwianeTsl. Manble Testa COTHEYHON CHCTEMBI

8.3

Comnne, ¢orochepa u armochepa. ComHeuHas
AKTUBHOCTb

8.4

Wcrounuk sneprum CoiHua u 3BE371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JluarpaMMa «CIEeKTPaJIbHBIN KJIacC —
CBETUMOCTB. 3BE3 b1 IJIABHOM
HOCJIEZIOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUTSL 3BE3N TJIABHOMN
IIOCJIEA0BATENBHOCTH

8.6

H##Par###BuyTpennee CTpPOEHHUE 3BE3I.
CoBpeMeHHBIE MPEACTABICHUS O MPOUCXOKICHUH
u 3Bostrony CoiHIIa ¥ 3BE3/1. DTanbl )KU3HHU 3BE3]T

8.7

Mneunsiii ITyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacnpeneneHue 3BE31, ra3a
u e, Ilonoxkenune u awxenune ConHuoa B
lanaxTuke. [Tnockas u chepuyeckas MoACUCTEMBI
lNamakTukn

8.8

Tunsl ramaktuk. PaguoranakTMKM W KBasaphbl.
UYéEpHble ABIPHI B sApax rajlaKTHK

8.9

Bcenennas. Pacmupenune BceenenHoil.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u pagnyc
Bcenennoit, teopuss bonwmoro B3peiBa. Mojenb
«ropsiueii Beenennoin». PenukroBoe usiydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
MeraranakTuka. Hepeménnsie po0sIeMbl
aCTPOHOMHUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeiHero 0611ero
oOpa3oBaHus

CchopMupoBaHHOCTh yMEHHMH pacro3HaBaTh (HU3UYECKHE SBICHHS

(npoueccm) 1 O0BIACHATH UX Ha OCHOBE HN3YYCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJIararommumMHn (bI/I3I/I‘{eCKI/IMI/I INOHATUAMHU H

BCIIMYHHAMHU, XaPAKTCPUIYIOIIUMHU (bl/ISI/I‘ICCKI/IC IIponIcCChbl

ChopmupoBaHHOCT, yMEHMI TPUMEHITh 3aKOHBI KIACCHYECKOU
MEXaHHUKH, MOJICKYJISIPHOM (1075097 u TEPMOMHAMHUKH,
AJICKTPOJMHAMUKH, KBAaHTOBOH (M3HMKH Il aHAIHM3a W OOBSICHCHHS
SIBIIGHUH MHUKPOMHpA, MaKpOMHpa W MeTraMupa, pa3indaTh yCIOBHS
(rpaHHLIBI, 00MACTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB W OTPaAaHHUYCHHOCTH
WCIIONIb30BAaHUSI YAaCTHBIX 3aKOHOB;, aHAIM3WPOBATh (PU3UUECKHE
MPOLECChl,  WCMOJB3yS  OCHOBHBIE  TOJOXEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

C(bOpMI/IpOBaHHOCTB YMCHUA pasindaTb YCJIOBUSA TPHUMCHUMOCTH

Mozeel (pU3NIECKUX TN U MPOIIECCOB (SIBICHHM )

ChopmupoBaHHOCT, YMEHHUs peliaTh pacu€THhIE 3aJayd C SIBHO
3aJIaHHOM W HESBHO 3aJ]aHHOM (PU3MUECKOW MOJENIbIO: HAa OCHOBAaHHUH
aHaiM3a YyCJIOBUsS BBIOMpaATh (DU3UYECKHE MOJENIH, OTBEYAIOIIne
TpeOOBaHUSIM 3aJ]a4d, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M T[OCTyJaThl  (PU3MYECKHMX  TEOpUd  TpPU  HCIOIH30BAHHH
MaTeMaTHYECKUX METOJIOB PEIICHHS 3a/ad, MPOBOIUTH PacyEThl Ha
OCHOBAaHMHM HMEIONINXCS JAHHBIX, AaHAJIM3UPOBATh pE3YyJbTAaThl U
KOPPEKTUPOBaTh  METOJbl  pEeUIeHUuss C  Y4YE€TOM  IOJYYEHHBIX

pe3yJIbTaToB

Pemarp xadyecTBeHHbIE 3ajaud, TPEeOyIONIME MPUMEHEHHsS 3HAHUU U3
pasHBIX pPa3AeNoB MIKOJIBHOIO Kypca (PU3UKH, a TaKKe WHTErparuu
3HAHUM W3 JPYyTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO  IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PACCyXIACHUW C ONOpOWd Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (pI/I3I/I‘ICCKI/Ie SABJICHUSA




Bnanenue OCHOBHBIMH METOJIaMHU HAy4YHOTO MO3HAHUS,
UCTIONB3YEMBIMH B (DU3UKE: TPOBOJIUTH TMPSIMbIE W KOCBEHHBIC
u3MepeHus: (U3UYECKUX BEJIMYUH, BBIOMpPAs ONTUMANbHBIA CHOCOO
MU3MEPEHMSI U HCIIONb3YSl U3BECTHBIE METOJAbI OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, MPOBOJUTH HCCIECIOBAHNE 3aBUCHMOCTEH (U3NIECKUX
BEJIMYMH C HCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBSICHSTH
MOJTy4YEHHBIE Pe3yJIbTaThl, UCIONb3Yys (PU3NUECKHE TEOPUH, 3aKOHBI U
MOHSITHSI, U JIeaTh BBIBOABI; COOIOAATh MpaBuiia OE30MMacHOTO TpyAa
IIpU TPOBEIECHUHN HCCIIEIOBAaHUM B paMKaX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-UCCIIEIOBATENbCKON  JESATEIbHOCTH € HCIHOJIb30BAHUEM
IU(GPOBBIX  H3MEPUTENBHBIX  YCTPOWCTB W J1abopaTOpPHOTO

000pyIoBaHUSA

ChopMUpOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh U OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YETIOBEKA,
CBSI3aHHOHM C (PM3MUYECKUMH MPOILIECCAMU, C TO3HIMA KOJOTHIECKON
0C30ITaCHOCTH; MpECTaBICHUI 0 PalMOHAIIBHOM
NPUPOAOINONB30BAHUM, @  TakkKe  Pa3yMHOM  HCIOJb30BAaHUH
JIOCTWKCHUM HAYKM M TEXHOJOTWHA JUIsl JajJbHEWIEro pa3BUTHS

YeJI0BEYECKOro 00IIECTBA

OBnagenne pa3mUUHBIMH crocobamMu  paboTel ¢ WH(pOpMaruen
¢u3nUecKoro  coAepX)aHHUA C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu
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ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIIOJIATAOIIKeE
ACTPOHOMHUYECKHE TIOHATHS, TEOPHUH W 3aKOHBI [JIsl aHalu3a |
00BsiCHEHUSI (PU3UYECKUX TPOIECCOB, MPOUCXOMASIINX Ha 3BE3/Iax, B
3BE3/IHBIX CHUCTEMAax, B MEXIaJJAKTUUYECKON cpene; JBUKEHUS

HeOECHBIX TeJI, YBOJIIOLIMY 3BE31 1 Beenennoi




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Koz Ko
pasaena/r A IIpoBepsieMblii 3JIEMEHT COJEePKAHUSA
3JIeMeHTAa
eMbl
1 MEXAHHUKA
1.1 KMHEMATHKA
11 Mexanngeckoe JBUKCHHE. OTHOCHUTENBHOCTD
o MexaHuuyeckoro asmxkenusa. Cucrema orcuéra
MarepuanbHas TOUKa.
I 4
E€ pamiryc-BeKTop:
7r)=(x(r) Mr)=(2)),
TpaeKTopI,
112 IepeMeIIcHIIe:
Ar=r(t))-r(t)=rn—-n= L
=(Ax, Ay, Az),
MyTb.
CrnoxeHne IepeMeleHHil:
N, =, + ¥,
CKopoCTh MaTepuaabHON TOUKH:
_ Ar g -
Uu=—o =7, =[U1_.U1,.U_].
Al |y o 2
Ax . : 3
v =— =X, aHaJOTH4HO v, =), U.=Z,.
1.1.3 P o P ’
CroxeHIe CKOpPOCTell: o, =0, + 0, .
Berunciienue nepeMerieHus 1 myTu MaTepuabHON TOUKH
IpY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TIO TpauKy
3aBUCHUMOCTH Vx(t)




& __AD s
VeKopeHHe MaTepHAaIbHOI TOYKIL a = — =0, 3
A [
1.1.4 150
Avu parasne: e A
a =—-| =(uv, ). aHANOIM4HO a, = (v, )', a.=(v.
Aty 0 !
PaBHOMepHOG HpHMOHHHCﬁHOG JABHIKCHUC!
x(t) = xg + Uyt
x(?)
0
_l’_
1.1.5

ox

U (t) — vgy = const

(®)




Ox

const

1.1.6

PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE ABUKECHUE:!

() =x. +0, 14 at’
X _'I'C:_'_UG:.' TT

v(t)=v, +at
a. = const

-~

) 2 ) )
UE.T e Ul:r = Zax ( '1'2 = -\-'1)

HPII JBIDKESHINI B OTHOM HAIIPABJICHHII IIVIE S =

Y

1.1.7

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaJCHUSI.

Vi

Yo o

(0] Xo \—

‘ x(D)=x,+v,t=x +Uyycosa-t

] g1 : 2
l YO =y,+0,f+ -’ﬁ =¥, +U,sino-7— gTT
e e

[v,®)=1,, =v,cosu

] v ()=uv,, + g1 =vy,sina— gt

g.=0

]_g_]_ =—g =const

JIBukeHwue Tena, OpPOIICHHOTO O] YIJIOM 0. K TOPU30HTY:




1.1.8

Kpuonunelinoe nmxenue. [[BrskeHue MaTepuaibHOM
TOYKH IO OKPYKHOCTH.

VrioBas u 1uHEHAas CKOPOCTb TOYKH:

v = wR

wR

HpI/I PAaBHOMCPHOM JABHMIKCHHUH TOYKHU IO OKPYIKHOCTH

2n
:—:2
w T T

2w

2mo

. LleHTpOCTpeMUTENbHOE YCKOPEHHE TOUKH:

02

uc




R
. IlonnHOE yCKOpEeHnEe MaTepuanbHON TOUKU

1.1.9

Trépnoe Teno. [locTynaTenpbHOE 1 BpalaTeibHOE

JABHKCHUC TBép,Z[OFO TCI1a

1.2

JTIMHAMUKA

1.2.1

Nuepumansubie  cucteMbl  orcu€rta. [lepBbiit

Herorona. [IpuHnun otHocutensHOCTH ["anunes

3aKOH

1.2.2

Macca Tena. IInoTHOCTE BelecTBa:

_m
P=y




1.2.3

Cuna. [IpyHUMn cyneprno3unuy CUl:

— — -

F

pPaBHOAENCTB

paBHOJECHCTB

=F1+F+..




+
Bropoii 3akon HetoTona: quist MarepuanbHoit Touku B MCO
F 1 =maq
F
1
124 ™
a
1
Ap =FAt
A
p




At
pH
F = const
F
const
-
Fll‘ F 21

Tpetuii 3akoH HeroTOHA 1719 MaTe€pUaIbHBIX TOYEK:

-

Fip=-Fn

1.2.5




21

1.2.6

3aKkoH BCECMUPHOI'0 TATOTCHUA: CUJIbI NPUTIKCHUSA MCIKIY

TOYCUYHBIMU MaCcCaMH PaBHBI

F=cMmM
R2
F
G
R




Cuna TSKECTH. HGHTp TSDKECTH Tejla. 3aBHCUMOCTDL CHIIBI

TSOKECTH OT BBICOTHI h HaJl TIOBCPXHOCTBIO IIJIAHCTHI

pagumycom RO:
mg = GMm
(Ro +h)?
mg
(R
0
+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx




—kx

Cuna tpenus. Cyxoe TpeHHe.

Cuita TpeHHS CKOJIbKEHUS:

Fip=uN

Tp

uN
1.2.8

Cuna TPCHUA ITOKOA:

Fip <uN

TP

IA

UN

KoadurmenT tperus

JlaBneHue:

i)

1.2.9




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUsA:

IM| = Fl, rae | — mnedo cuisl

—

F

OTHOCUTENILHO  OCH, TMpOXOJAllel  4Yepe3  TOUKY
NEPIEHIUKYISPHO PUCYHKY

O

1.3.2

IlenTp Macc Tena. LleHTp Macc cuctembl MaTeEpUaIbHBIX

TOYCK:

_myry+mpry + ...
H-M. mi+mp+ ..







B onHOpOoAHOM 1nOJIE TSIKECTH

-

(g = const)

const)
IEHTP Macc TeJla COBNAAET C €r0 MEHTPOM TSKECTH

1.3.3

VYcnosus paBHoBecust TBEpAoro tena B MCO:

(M, +M, +...=0

IF—FFI +...=0

HiHHP arfH#
1.3.4

3akoH [Mackansg




JaBnenue B xuakoctu, nokosieiics 8 UCO:
p =po+pgh
p
#HHPar#ti#t | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Pgyirecn
F
Apx
HHHParfH _
1.3.6
P




€CIIH TEJIO U KUJKOCTh nokoarcsa B UCO, to
F Apx =P8 VebirecH

F
Apx
12:44
YcnoBue miaBaHus TEN
1.4 3AKOHbBI COXPAHEHUA B MEXAHUKE
NMnynbsc MaTepraibHON TOYKU:
p =mou
p
HiHP arfH#
1.4.1
m
v
STy Nmnynbe cucteMsl Ted:
1.4.2 p=p1+pa+..




3aKOH U3MCHCHUS U COXpPaHCHUA UMITYJIbCA:

HiHP arfHH# B ICO

1.4.3 - - ” -
Ap =A(p1 +p2 +...) = Flguewn At + Foppeun At + -







1BHEIIH

At

2BHEIIH

At

B MCO , ecnu

Ap =Alp1+par+ ...

A(




, €CITH

— —

FlBHeLIJH + FZBHeUJH

1BHEIIH

2BHEUIH

+ ...




0
PeakTuBHOE NBMXEHUE
F
HHHP ArHH Ar X
1.4.4 Pabora cuiibl Ha MajoOM NEepeMeIeHUH:
A= |P:| |A7|-cos a=F, - Ax
(;
)
MOIIHOCTE CUJIBI:
€CJIM 32 BpeMs
At
1.4.5
At
paboTa CHIIbI U3MEHSIETCS Ha , TO MOIITHOCTh CHUJIBI
AA
P=— =F-v-cosa
AT Ar—l
146 Kunernueckas sHeprusi MaTepuagibHOU TOUKH:
o mo? ]92

Ewm =—F—

2 2m




KHH

my

2m

3aK0oH U3MECHEHMS KHHETUYECKOU OHCPIUr CUCTEMbI

Matepuaibibix Touek: B MCO AEkun = A1 + A2 + ...

1.4.7

HOTCHHI/IaHBHaﬂ OHEPIusi:

JUIA MOTCHIHUAJIBHBIX CHUJI




App = ElnmeHu - EZnOTeHu -= AEI‘IOTGHL[

1noTenn

210TeHI]

AE

IIOTCHIL

IloTenumanbHas YHEPrUus MaTepUaIbHOU TOYKHU B
OTHOPOJHOM IIOJIE TSKECTH:

EI‘IOTeHLI, = mgh

TIOTCHIL




mgh

[ToTenmanpHas SHEPTUS YIPYTO 1e(OopMUPOBAHHOTO

Tena:
E kx?
noTeHL, >
IIOTCHIL
2
kx

1.4.8

3aKOH HU3MCHCHUS U COXPAHCHUS MeXﬂHI/I‘IeCKOI‘/‘I OHCPIruu:
Euex = B + EIICITE[—D.I-
B IICO AE,iex = Ascex nenorenn. cuns

B IICO AE,ex = 0, eClH Agcex renorenn. cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHIMA 1 BOJIHBI

1.5.1

['apmonnueckue  KoneOaHUS ~ MaTepualbHOM  TOYKH.
Ammuutyna u ¢asza  konebGanumil. KunHemaTtuueckoe

OITMCaHUCE:




x(f) = Asin( ot +0,).

v () =x;.

a(H=(v, ), =—e'x(t) =a +&'x=0,
rac X - CMCIICHHUC U3 PABHOBCCHA.

JlnHaMUYeCKOoe ONHCaHue:

ma, =—kx,
ma
X
_kx,
rae
k = maw?
k
mao
2
. 9TO 3HAYHT, YTO
F,=—kx
F
X
—kx.
DHepreTU4ecKoe OIIMCaHHE (3aKoH COXpaHCHHUS

MEXaHUYECKOM SHEprun):




mut ko omy, kA

2 2 2 2

CBs13p aMIUTUTYABl KOJCOAHWI CMEIIECHHUS MaTepuaaIbHOMN
TOYKM C aMIUIUTyJaMH KojeOaHuii e€ CKOpocTH U

YCKOPECHHS:

Upe =0, a__ = @4

[Tepuon 1 yacTora KoJieOaHUM:

i
D A%

[Teprnon mManbix CBOOOJHBIX KOJIEOAHUN MATEMaTHYECKOTO

MasiTHUKA!
1.5.2 ]
T=2xw |—
g
[Tepuon cBOOOIHBIX KOI€OaHU TPYKUHHOTO MasTHUKA!
i
T=2n T
153 Boinyxxnennsle  konebanus. Pezonanc. Pe3onaHcHas
KpuBas
Ilonepeunsle ¥ mponosibHble  BONHBL.  CKOPOCTH
pacrpoCTpaHCHUsA U JJIMHA BOJIHBI:
1%
A =0T ==
0
A
1.5.4 VT




HuTtepdepentiusa u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAST PU3NKA

2.1.1

Mopenu CTpoeHUs Ta30B, XUIKOCTEH H TBEPABIX TeIl.
[Tycth TepMoauMHAMHUUECKas cucTema (Teo) cOCTOUT u3 N

OJMHAKOBBIX MOJICKYII. Torma xonu4ecTBO BElIeCTBA

N m

0O=—7=—
NA 1%




rac

— 4uca0 ABOraapo, m — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAasi Macca BelecTBa

2.1.2 TermnoBoe IBM>KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaumMoeiicTBiie YacTHIL BEI[ECTBA
2.14 Juddysus. BpoyHOBCKOE ABMKEHHE
2.1.5 Mopenb uneansuoro raza B MKT
CBsi3p MEXIy [JaBICHHMEM U CpEeJHEH KUHETHYECKOMN
SHEPrUed  MOCTYMNATEeIbHOIO  TEIJIOBOTO  JIBHXKEHMS
MOJIEKYJ UJATbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
p= L mgp? = En.-:; i i
30 <l s i A S
2.1.6

rre m0 — macca OJHON MOJIEKYJIBI,




- KOHIICHTpalus MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

CBs3p Temmeparypbl rasa co CpeJHell KHHETHYeCKOM

3HeereI71 MNOCTYHNATCIIbHOI'O TCILUIOBOI'O ABHIKCHUA CT'O

MOJIEKYJI:

2.1.8 v o of TR
T 2

2.19 VYpasuenue p = nkT

Mopens uaeanbHOTO Tas3a B TCPMOANHAMHUKE!

| Vpaprerme Menrerieera — Kiareifpora
| BEIpavKeHHe [UT1 BHYTPeHHEH SHepIHH
VpaeHeHne MeHzeneepa — KiameiipoHa (IpHMe

3AIHCH):

11 i = SRP SRR el
2.1.10 ¥ "

BrIpakeHIe 1118 BHYTPeHHell 3HepIrHH 0IHOaTOMH(
rasa (IprMeHIMBIe (JOPMBI 3aIlIIcH):

U=3vRT =3 Nk =3 RT =ve T=2 p¥
2 2 2 e




3akoH JlanbToHa [UIsl JABJICHUS CMECH PAa3pEKEHHBIX

ra3osB:
p=p1t+tp2t..
p
1
2.1.11
_l’_
2
_l’_
W3onporiecchl B pa3pexeHHOM rase ¢ HOCTOSHHBIM YHCIIOM
MoJiekya N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzotepma (T = const): pV = const
n3oxopa (V = const):
p
— = const
T
2.1.12




const

3

u3obapa (p = const):

= const

const

I'padmaeckoe npencrapieHue n3onporeccoB Ha pV-, pT- u
VT- nnarpammax.
OO0BeIMHEHHBI ra30BbIA 3aK0H:

pV

— = const
T

pV




const

JJII ITIOCTOAAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIIICHHBIE IIapbl. KadgecTtBenHas

3aBUCUMOCTDH INIOTHOCTH W HOABJICHUSA HACBIIICHHOI'O IIapa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 0O0BEMaA
HAaCBILLEHHOT0 Iapa
Brnaxxnocts Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTD:
Pnapa(D _ Pnapa (T)
pHaCbILLl,I'Iapa(T) pHaCbILLI,I'Iapa(T)
p
HachIIIIapa
2.1.14 (T)
p

mapa

)




)

)

HachpIlIImapa

napa

N3MeHeHue arperaTHbIX COCTOSIHMI BELIECTBA: UCHApEHUE

2115 Y KOHJICHCAIUsl, KHTICHUE KUKOCTH
5116 W3meHeHue arperaTHbIX COCTOSIHUIN BEILECTBA: IIABICHUE
o U KpUCTaUIU3a1us
2.1.17 [TpeoOpa3oBanue sHepruu B (ha30BBIX NEpexogax
2.2 TEPMO/JNHAMUKA
2.2.1 TermnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpenuss sneprus
Temnonepenaya kKak crnoco0 W3MEHEHHs BHYTPEHHEH
223 sHeprun  0e3  coBepumieHHss ~ paboTel.  KonBekuws,
TEIUIONPOBOAHOCTD, U3JIyUECHUE
KonnuecTBo TEMIOTHI.
YenpHas TEMI0EMKOCTH BEIIECTBA C:
Q =cmAT
224




cmAT

225

VY nenbHas Temnora napoobdpazosanus L: Q = Lm.
VY nenpHas Terora miaBiaeHus A: Q = Am.

VY nenbHas TemjaoTa CropaHus ToIMBa q: Q = gm

2.2.6

DrnemeHTapHas paboTa B TEpPMOJANHAMUKE:
A =pAV

pPAV

Brruucnenne pabGoTrel 1o rpaduky Tmporecca Ha pV-

JirarpaMme

227

IIepBblii 3aKOH TEPMOJAMHAMHUKU:
Qu=AUp+Ap=(U-Uy)+Ap

AU

12




(U

Amna0ara:
Qu=0= A =U;-Uy) =AUy,




(U

228

Bropoii 3akoH TepmoanHamMuku. HeoOpaTumblie mporeccs

229

[TpuHIMOEl AeicTBHS TennoBbix MamuH. KIT/I:

A )

3 UEET ~ Harp _|Q‘RM| :1_ |Qxcn|

0 0 0

XUHaTD Harp X Harp

n=

2.2.10

MakcumanbHoe 3Hadenue KII1. [{ukn Kapno:

T -T.
max M = Mgy = = = =1- ?‘M

T}l‘&]"p Harp

2.2.11

YpaBHEHHE TEIIOBOTO OaslaHca:

Q1+Q2+Q3+...=0




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpusauss Ten U €€ MNPOSBICHUA. DIJIEKTPUUECKHUI
3apsan. JIBa Buma 3apsma. DJIEMEHTAPHBIN JJICKTPUUECKHUI

3apsn. 3aKkoH COXPAHCHUA JJICKTPUICCKOI'O 3apdaa

3.1.2

B3aumopernictue 3apan0B. Todyeunsle 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIIECKTPUUECKON

MPOHUIACMOCTBIO




3!

'k’: 1

g1 4meg, 1°

Nl

(=]

'y

F=k

OnekTprueckoe mnoje. Ero aeiictBue Ha 3IIEKTpUYECKHE

3.13
3apsIbl
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MMOJIA:
i F
E =
4 npobHbIit
E
q
TIPOOHBIH
3.14
F
[Tone Toueunoro 3apsna:
E, =k
;




OIHOPOJHOC IIOJIC:

-

E = const.

const.

KapTuns! 1MHAN HAaOPSHKEHHOCTH ATUX MOJIEN

3.1.5

IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIINAJIOB U HaprI)KeHI/Ie:
A1 =q(Pp1 - P2) =—gqA¢ =qU.




q(p

1)
2
)
—qAQ
qU.
HOTCHL{I/I&HLH&H 3Hepr1/151 3ap;ma B SHCKTpOCTaTI/I‘{eCKOM
I10JIC.
W =q¢
w
q9
A=—AW
A




IToTenmman SJICKTPOCTATUYICCKOI'O I10JIA:

_W
*=

CBsi3p HANPSDKEHHOCTH MOJISI M Pa3HOCTU MOTEHLIUAIOB JUIsS

OJIHOPOAHOTO 3ekTpoctarndeckoro noyst: U = Ed

3.1.6

HpI/IHI_II/IH Cyneprno3nuu 3JICKTPUICCKUX MOJIEH:

- - -

E=E/+E,+.,0=P1+Pa+..




3.1.7

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

Ycaopue PAaBHOBCCHUA 3apsA0B: BHYTPH IPOBOAHHKA
E+=0




0
, BHYTpY ¥ Ha IOBEPXHOCTHU IIPOBOJHUKA ( = const

318 I[I/I3J'ICKTpI/IKI/I B QJICKTPOCTATUICCKOM I10JI€C.
JluanekTpudeckast POHUIIAEMOCTh BEIIECTBA €
Konziencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:

c=1
u
C
U
q
3.1.9

DeKTPOEMKOCTh TIIOCKOTO KOHICHCATOpA!

_€€0S _

C SCO

&€




eC

3.1.10

HapaHHeHBHOC COCANMHCHHUEC KOHICHCATOPOB:
q=4q1 + q2 + ...,U1 = U2 = ---/Cnapann - Cl + C2 + ...

BN




mapant

IlocnenoBarenbHOE COCAUHEHUE KOHACHCATOPOB:

U=Ui+Upp1 ==, m——=7+—+..




Toci




3.1.11 OHeprus 3apsyKEHHOT0 KOHJEHCATopa:




qU

CcU

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cwita Toka:

ITocTosuHE TOK: | = const

Jns mocrossHHOrO TOKa q = It

322

VYcnoBus cymecTBOBaHUS JIEKTPUIECKOTO TOKA.
Hanpsxenne U n O/IC E

3.23

3axon OMa i yyacTKa Lenu:

u
I==
R

324

:‘)J'ICKTpI/I‘{eCKOC COIIPOTUBJICHHC. 3aBUCUMOCTh
CONPOTUBJICHUA OOAHOPOJHOI'O MPOBOAHHKA OT €ro JJINHBI

Hn CCUCHMA. y,I[GJ'IBHOC COIIPOTUBJICHHEC BCUICCTBA.




3.25

Ucrounuku Toka. 3/]C uctouyHmka Toka:

E= ACTOpOHHVIXCVIJ'I

q

A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTUBJICHHUC HCTOYHHKA TOKa

3.2.6




3akon Owma a1 MONHOM (3aMKHYTOM) 3JIEKTpUUYECKOMN

uenu: E = IR + Ir, orkyna

[=—
Rr

E.r

HapannenLHoe COCINMHCHHUEC ITPOBOJJHUKOB!

I=11+12+..,Ul=02=_,,

1 1.1,
Rnapann Rl RZ

3.2.7 R

mapasmn




IlocnemoBaTeabHOE COCAUHEHHE IIPOBOAHUKOB:




U=Ul+02+.,11=12=..,
Rnocn = Rl + R2 + ...

R

R
1
_l’_

R
2
_l’_
Pabota snekrpuueckoro toka: A = [Ut.
3akoH />xoyns — Jlenna:

Q =I°Rt
0
3.2.8 B

1
2

Rt

Ha pesucrope




uZ
R:Q=A=1’Rt =IUt ==t

QS

3.29

MOUIHOCTB 3IEKTPUUECKOTO TOKA!
A4 .
P=— =1U
Ar Azl
TerutoBast MOIITHOCTB, BBIAEISEMAs HA PEUCTOPE:

P=I"R=L—" =JU
R

MoniHoCTh HCTOYHUKA TOKA:




3.2.10

CBO6OI[HLIC HOCHTCIIN QJICKTPHUUYCCKUX 3apsAa10B B
IMPOBOJHUKAX. MexaHu3MbI MMPOBOAMMOCTHU TBépI[bIX
MCTAJIJIOB, PACTBOPOB U PACIINIaBOB J3JICKTPOJIUTOB, I'a30B.

ITonynpoBoaauku. 1101ynipOBOJHUKOBBIN U0/

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJECHCTBHE MArHUTOB. MarnutHoe
noine. Bekrop  MarHuTHOM — wHAYKuuMH.  [IpuHiun

CYNEPIO3ULUU MarHUTHBIX IIOJICH:

- - -

B=B;+B,+..




JIlvHMM WHIOYKIUUW MarHuTHOro mnoJig. KapTtuHa nuHuUi
WHIYKIAH MAarduTHOTO oA ITOJIOCOBOTO n

nom<013006pa3H0r0 IIOCTOSAHHBIX MarHuTOB

332

OneiT Opcrena. MarHutHoe mojie MPOBOJHUKA C TOKOM.
KaptuHa nuHUI MHIYKIUMU MarHUTHOTO IOJIS JUIMHHOIO
OpsIMOrO0  TPOBOJHMKA W 3aMKHYTOTO  KOJIBLIEBOTO

MMPOBOAHUKA, KATYIIKHU C TOKOM

333

Cuna Ammepa, e€ HanpaBJIeHUE U BEJIMYMHA!
F 4 =IBlsina

IBlsinao.
, TJIE 0 — yTOJI MeX/1y HalpaBIeHUEM MPOBOTHUKA U
BEKTOPOM

l

334

Cuna Jlopenna, €€ HanpaBJIeHUE U BEINYMHA:
Frnop = q | vBsina

Jlop




| g| vBsina
IJI€ 0L — YIOJI MEKY BEKTOPAMU

(Y

[

. I[BI/DKGHI/IG SapH)KGHHOﬁ JaCTHLbl B OATHOPOJHOM MAariMTHOM

1oJIC

34

SJIEKTPOMAT'HUTHA A MH/YKIWA

3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKIIUU:
® =B, S = BScosa

BScosa




B

7
4
G2

34.2

SBnenue snnekTpoMarHuTHON MHAYKIMK. DJ1C nHayKIMn

343

3aKoH 3eKTpoMaruuTHol uuaykun dapanes:

AD
E=——
At

e r

AF—=0

3.44

Al Y

O/1C uHAYKIMY B IPSMOM IMPOBOJHHUKE JUTMHOM |,

JABKYIIEMCS CO CKOPOCTBIO

-

0

(vL])




)

B OJIHOPOJTHOM MarHUTHOM moJe B:
| E; |= Blucosa

|E

Blvcosa

, TJIe 0. — yToJI MeX/1y BEeKTOpoM B 1 HOpmanbio

-

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI

-

Ino

; €CITH




TO

Blv

1

|E1' |:BZU

3.4.5

[IpaBuino Jlenna

3.4.6

I/IH,I[YKTI/IBHOCTBI




(0]
L=—
I
L
1
D
, umm @ =L1.
Camounnaykuus. JC caMOMHIYKIIUU:
AT
E=-L1_| =-II
Afly
DHeprusi MarHUuTHOTO TOJISL KAaTYIIIKH C TOKOM:
LI?
W; =—
L=5
w
L
3.4.7 =
2

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHU A U BOJIHBI

3.5.1

Konebatenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE

KoJieOaHus B UCATHPHOM KOJIeOaTEIbHOM KOHTYPE:
= N ' W
|9() =GaSin( 0 + @y

1o,n | | |
|1(2) =g, = ©q,, cos( ot +@; ) =1, cos( et +p)

®opmyna Tomcona:

T =2nLC

T
2w
LC
, OTKyJ1a
27 1
a) = T =
VLC
w




2w

LC

CBsi3p aMIUIMTY[BI 3apsiia KOHAEHCATOpa C aMIUIUTYA0HN
CWJIBI TOKa HpU  CBOOOJHBIX  AJIEKTPOMArHUTHBIX

KOJICOAHUSAX B UACATHLHOM K0Jie0aTeTbHOM KOHTYpE:

I

max

(6}

qmax =

3aKOH COXpaHEHHUs SHEPIrHuH B UICATHHOM KOJIEOATEILHOM

KOHTYype:

3.5.2

3.53 BbIHyKIeHHbBIE 3JIeKTpOMarHUTHbIE KosieOanus. Pesonanc
3154 Ilepemennbin  TOK.  IIpomsBoacTBo, mepemada U

noTpebeHue NEKTPUUECKON YSHEPTHH




] 2
i

i

I
= X = mEx — const.
2 2

cU? _:u2 cU
=

3.5.5

CaoiicTBa JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHEHTAalMsl BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE B

BaKyyMe:

E1Blc

3.5.6

[IIxana AJIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I>ITy

3.6

OIITHUKA

3.6.1

[TpsMonnHeiHOe paclpoCTpaHEeHHE CBETa B OJHOPOJHON

cpene. ToueuHblit HCTOYHHUK. JIyd cBeTa

3.6.2

3aKOHbI OTPaKEHUS CBETA.

a=p




alP

S S

3.6.3 [TocTpoeHue n300pakeHUI B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cBera:

nisina = npsinp.

n

1

sino
n

2

3.6.4

sinp.

AOCOIOTHBIN MOKa3aTesb MPETOMIICHHS:

_C
Nagc =2




OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
ny 01

Moty =—- =
L)

OTH




XoJ ny4den B IIpU3Me.
\"1. = \": . ”1;‘1 = ”:f:
COOTHOIIIEHHE YacTOT M COOTHOIICHWE [JIMH BOJIH IpH

nepexoae MOHOXPOMATHUYCCKOIO CBETA 4YCPC3 T'paHULLY

paszena AByX ONTHYECKUX CPE/I:

3.6.5

n,<mn, n,

O'np

[TonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHbIii yroi MOJIHOrO BHYTPEHHETO OTPAYKEHUSI:
1 _m

Motw 11

Sina

p




OTH

3.6.6

Cobwuparoriye W pacceuBaoIIMe JUH3bI. TOHKas JWH3a.

cDOI(yCHOG PaCCTOSAHUEC U OIITHYCCKA CHUJIa TOHKOM JIMH3HI:




=

3.6.7

®opmyJia TOHKOH JIMH3bI:

S

=

el




YBenuueHue, JapacMoe JIMH30M:

h_1f]
r:—:
H d
r
H
h




/1

d T

AR
F\ : h

R

B ciyuae paccenBaromiei JMH3bL:

1
D0 = F ==0,
D

3.6.8 F




/1

XOI[ Jy4da, mpomeamero JUH3y Imoa IMpOUu3BOJIbHBIM YITIOM

K €€ riaBHOM ontuueckoil ocu. Iloctpoenue n3obpakeHuit

TOYKH U OTPE3Ka HpﬂMOﬁ B C06I/IpaIOH_II/IX H PaCCCHUBAIOIINX

JIMH3aX U UX CUCTEMAX




doroammapar Kak onTHYecKud npumbop. [ma3z  kak

3.6.9
OITHYECKast CHCTEMa
Wurepdepennms  cBera.  KorepeHTHbIE  HMCTOYHUKH.
YcnoBust HaOMIOACHUS MaKCUMYMOB W MHHHUMYMOB B
UHTEP(EPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX
KOTCpPpCHTHBIX HCTOYHHUKOB:

3.6.
A
MAKCHIMYMBEI — A=2m—, m=0,£1,£+2.£3,_,
VA
MITHIIMYMBI — A=(2m+1)-, m=0,£1,£2,%3,
Hudpaxkmus csera. JudpakunonHas pemérka. YcioBue
HaONIOJCHUST TJIABHBIX MAaKCHMyMOB IIpU HOPMaJbHOM
NaaCHU MOHOXPOMATHUYCCKOro CBETa C )1J'II/IHOI>1 BOJIHEI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m =0, +/-1,+/-2,+/-3,...
dsing

m

3.6.11 _
mA,
m
0,
+/
1,




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 ['unore3za M. ITnanka o kBanrax. ®opmyna Ilnanka: E = hv
®otoHbl. DHeprus (poToHa:
E=hv= hf =pc
E
hv
A
4.1.2
hc
pc
WNmnynbe ¢poTona:
_E_m_h
P=e™7% A




S|

4.13

hv

Dotosrhdexr.

(orosdppexra

Omeitel AT,

CroneToBa.

3aKOHBI




VYpaBuenue DifHmrelHa 11 GoToddexTa:

Egporora = ABbIXOAA + Epumax,

¢oToHa

ABBIX0Ia
+

KHHmMax

rie ,

EqJOTOHa =hv = 1

¢dorona




hv

he

BbIXOJa

Kp

Kp

hc

ABblxo,qa = hUKp =

hc

Ao




Evunmax =

KUHmax

my

max

eU

3am

2
MU~ yax

2 = eUsan

4.1.5

JlaBneHue cperta.
JlaBnenne  cBera  Ha
MOBEPXHOCT U HA

ITOBEPXHOCTh

IHOJIHOCTBIO

IIOJIHOCTBIO

OTPaKAIOIIYIO

MOTJIOLIAOLIY IO

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas mozens aroma




4.2.2

[Tocrynatel bopa. M3ny4yeHue u noriomeHne GOTOHOB IPU
nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOu:
he
hv,,=—=|E, —E
2

“mn

™ |

423

JInHeyaTeie CIEKTPBI.

CnekTp ypoBHEN 3HEpPru aToMa BOJIOpOJIa:

~13,63B
Bl TN o WS

-

4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas monens siipa I'eiizenbepra — MBanenko. 3apsin

sapa. MaccoBoe uncio saapa. M3otomnsl

432

PannoakTHBHOCTE.
Anbda-pacnan:

A4

X35 Vi A He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A, 0
zXzqY + je+V,

[TosutponHsIii B-pacman:
Ay . Axr 0=
s X—=> Y + JE+V,

I'amma-u3nydenue

433

3akoH PAAOAaKTUBHOIO pacraaa:
—t
N() =Np#2T

N




-t

[Tycth m — Macca pagloakTUBHOIO BenlecTa. Toraa

=t
m(t) =mgy*2T

m(t)
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SAnepHble peakuuu. JleneHne U CUHTE3 s11ep
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