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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢wu3uke Ha YpPOBHE CpeaHero oOmero oo0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHMS
OCHOBHOHM o0Opa3zoBaTeabHON mporpaMmbl, mpejactaBieHHbIx B OI'OC COO, a
Takke ¢ yuétoM (enepanbHO paboueil mporpamMmbl BocnuTaHus U KoHnenuuu
npenoaaBanus yaeoHoro npeamera «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
y4eOHOTO mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBlEHUE O IENAX, COACpNKaHUHU, O0OIIen
CTpareruu OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOLIUMXCS CpeACTBAMU
ydyeOHoro npeaMmera « Pu3nkay Ha yriiyOJIEHHOM ypOBHE.

Nzydyenne kypca ¢u3uku yriayOGIEHHOTO 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 MPOAOJKEHUS 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 o0Iero o0pa3oBaHus: JIUYHOCTHBIE,
METanpeJMeTHble, MpeaMeTHble (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METOJIOJIOTUYECKON OCHOBOW Il pa3padOTKUM TpeOOBAHMM K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolluXcsl, OCBOMBLIMX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero oO0miero oOpa3oBaHus Ha
yriyOJNE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o Qpu3uKe BKIFOYAET:

IUIAaHUPYEMbIE pe3yJbTaTbl OCBOCHHUS Kypca (U3MKH Ha yriyOaéHHOM
YPOBHE, B TOM UYHCJI€ NPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00y4EHUs;

conepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma no ¢u3nke HMEET NPUMEPHBIA XapakTep M MOXET ObITh
UCIIOJIb30BaHA YUUTENSAMU (PU3UKHU JUIsl COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[IporpamMma o ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
MPEIOCTaBISET BO3MOXHOCTH [UISl peaju3alMi  Pa3IMYHBIX METOJIUYECKHX
NOJIXO/IOB K TMpernojiaBaHuio (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.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Kontpoasnbie | IlpakTuyeckue
n/m | mporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThl padoThbI
pecypcsbl
Pazznea 1. HAYUHBIA METO/I IO3HAHWSA ITPUPO/IbI
1.1 Hayunslif MeTO IO3HAHUS IPUPOLBI 6
Uroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 KunemaTuka 10 1
2.2 JnHamuka 10
2.3 CraTtuka TBEPIOTO TENa 5 1
2.4 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1
Nroro no pazaeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBEI MOJICKYJISAPHO KUHETHYCCKOU

3.1 15 1
TEOPHUH
3.2 Tepmonunamuka. TerioBbie MaITUHBI 20 1
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 14 1
' ®da30BbIC MTEPEXOIBI
Nroro no pazaeny 49
Paznen 4. JIEKTPOJINHAMUKA
4.1 DIIEKTPUYECKOE MOJIe 24 1




4.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 24
43 Toku B pa3fMyHbIX cpeaax 6
Hroro no paszneny 54
Paznen 5. DU3HUYECKUN MPAKTUKYM
5.1 Du3HYECKU IPAKTUKYM 16 16
Wroro no pazaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KUIACC

Ne
/o

KoaudecTBO 9acoB

HaumenoBanue pa3uesioB

U TeM NPOrpaMmbl Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uugposBbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarunutHoe nose 14
12 DJIEKTpOMarHuTHasI 13 1
WHTYKIIAS
Hroro no paszneny 27
Paznen 2. KOJJEBAHUSA U BOJIHbBI
2.1 Mexannueckue KojieOaHus 10
)9 DJIEKTPOMAarHuTHbHIE 15
KOJIeOaHus
73 Mexanuueckue u 10 |
3JICKTPOMATrHUTHBIC BOJTHBI
2.4 Onruka 25 1
Hroro no paznemy 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA

41 KopnyckynsipHo-BOTHOBOM 15

TyaJlu3M




4.2 dusuka atoma 5
43 ®u3uKa aTOMHOTO fA7ipa U 5
' 3JIEMEHTAPHBIX YaCTHII
Hroro no paszneny 25

Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

DneMEHTBI aCTPOHOMUU U

5.1

acTpopU3UKU

12

Htoro no pazneny

12

Paszea 6. PU3HUYECKHAN MPAKTUKYM

6.1 ®u3nuecKuil IPAKTUKYM 16 16
Hroro no pazaeny 16
Pa3nen 7. OBOBIAIOHIEE IOBTOPEHHUE
CucremaTtuzanus u
0000111eHIe TPEAMETHOTO
COJIEp’KaHus U OIbITa
7.1 JIeSITEILHOCTH, 15
npUOOPETEHHOTO MIPH
U3Y4YEeHHUHU Kypca pusmku
10 — 11 xnaccoB
Uroro no pazaeny 15
PesepBHOE Bpemst 10
BILIEE KOJIMYECTB
OBIL oIl CTBO 170 16

YACOB II0 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne ara u(pposbie
w/n Tema ypoka Beero Kontpoasbnbie | IlpakTuyeckue fll:;yqemm :)lﬁ[()l;l;OBaTeJILHble
padoThbI padoThI pecypes:
1 ®dusuka — pyHIaMeHTaIbHas HayKa O | bubnmoreka [JOK
npupone https://m.edsoo.ru/ff0c32¢2
5 HayuHblii MeTOT TO3HAHUS U METO/BI 1
uCCIeIoBaHMs (PU3MUYECKUX SBICHUI
DKCIEPUMEHT U TEOPUS B Ipoliecce
3 no3HaHus npupoasl. Habmoaenue u 1
HKCHIEPUMEHT B (PU3UKE
4 Crioco6s1 n3MepeHus: GPU3NYECKUX | bubnuorexa [JOK
BEJIUYHH. https://m.edsoo.ru/ff0c33e6
AOCOMIOTHAS M OTHOCHUTEJbHAS
5 MOTPEIIHOCTH U3MEPEHUN PUZNYECKUX 1
BEJIMYMH
MonenupoBanue B ¢pusuke. Ponb u
6 MecTO (QHU3UKH B (POPMUPOBAHUH i
COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B
MIPAKTUYECKON AESITeTbHOCTH JTI0AEH
Mexannueckoe nBrmxkeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [JOK
MEXaHU4EeCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/ff0c3508
oOpaTHas 3a/1auu MEXaHUKH.
8 Panunyc-BekTop MaTepHalbHON TOYKH, 1 bubnuoreka LIOK




€ro MNpoCKIKUN Ha OCU KOOPpAHUHAT.

Tpaexropus. [lepememienne. CKopocTs.

Mx npoekuu Ha OCU KOOPIAUHAT

https://m.edsoo.ru/ff0c3620

PaBHOMEpPHOE NPSMOJIMHENHOE
nBmkenue. ['papuueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHENHOTO
JIBUKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372¢

10

CrnoxeHne nepeMeneHii 1 CKOPOCTEH.
Pemenne 3anau

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

11

HepaBHOMepHOE BUKEHHE.
MrHoBeHHasi CKOPOCTb. Y CKOPEHHE.
[IpsamonuHeitHOE ABUKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

12

I'padmyeckoe onucanwme
pr[MOJ'H/IHCI\/’IHOl"O ABHXKCHUSA C
MMOCTOAHHBIM YCKOPCHUEM

13

CBobOoHOE TIazieHre. Y CKOpeHre
CcBOOOIHOTO MaAcHHS. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

14

JIBm>xeHue tena, OpOIIEeHHOTO MO
YIJIOM K TOPU30HTY

15

Kpuonuneiinoe npmxenue. [[Brmxenue
10 OKPY>KHOCTH. YTJIOBas M JIMHEHHAS
ckopoctb. [lepnona u yacrtora.
LleHTpOoCTpEeMUTENBHOE U TIOJHOE
YCKOpEHHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

16

Konrponbnas padora no teme

bu6moreka [IOK
https://m.edsoo.ru/ff0c3bed




"Kuuemartuka"

[Tepasiif 3akoH HptoTOHA.
NHepuumanbHble CHCTEMBI OTCUETA.

17 [Tpuniun oTHocuTenbHOCTH [ amues.
HeunnepuunansHble cUCTEMBI OTCUETA

13 Cuna. PaBHOEHCTBYIOIIAS CHJIA.
Bropoii 3axkon HeroTona. Macca

19 B3aumoneicreue ten. Tpernil 3aKk0H
Hprorona

20 [Tpuniun cynepno3uiuu cuil. Pemenue
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMHUPHOTO TATOTEHUSI.

21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U
MHEPTHOU MacChl

) Cuna TS)KeCTH M yCKOpeHHe CBOOOIHOTO
najieHus
JIBuxeHre HeOECHBIX TE U UX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. JIBUKEHUE B KUIAKOCTH U rase ¢
Y4ETOM CHUJITBI COTTPOTUBJICHHS CPEJIbI

2 Hasnenue. [ uapocrarnueckoe
naenenue. Cuna Apxumena

7 AOGCOJIFOTHO TBEPJI0€ TEJIO.

[ToctynaTenbHoe U BpamareabHOe




JIBUOKEHUE TBEPAOTO TENa

28

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalllCHUs. IIneyo cunl

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepIoMy teiy. LleHTp TshkecTH Tena.
VYcnoBus paBHOBECHS TBEPAOIO Tela.
Bunasl paBHoBecHs

30

Pemenue 3anau

31

KoHnTtposnbHas paboTta mo teme
"Ilnnamuka. Ctatvka TBepaoro tema"

32

NMnynbsc MmaTepuabHON TOYKH,
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMBI MATEPUAIIBHBIX TOYEK.
Teopema o ABM)KEHHHU LIEHTPa Macc

33

Nmiynbe cuiibl 1 U1BMEHEHUE UMITYJIbCca
Tena. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeaxTnBHOE ABIKEHIE

34

MomeHT umIysbca MaTepUAIBHON
touku. IIpencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B [ICHTPAIBHBIX
MTOJISIX

35

Pemenne 3anau

36

PaboTa criibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['papuyeckoe
MIpEACTaBICHUE Pa0OTHI CHITHI.
MONIHOCTE CUJIIBI

37

Kuneruueckas sneprus. Teopema 00
N3MEHEHNN KUHETHUECKOMU OHCPIrun




MaTepuaibHOU TOYKU

38

IloTeHnmanbHBIC B HEIOTCHIIHATIBHEIC
CHIJIBI. HOTeHHI/IaJ'IBHaH OHEpPIUs. BTOpaﬂ
KOCMHYCCKaAA CKOPOCTb

39

Tperbsa kocMudeckasi ckopocTb. CBs3b
paboThl HE TOTEHIUAIBHBIX CUJI C
U3MEHEHHEM MEXaHUUYECKON SHEPTUuu
CHCTEMBI TeJl. 3aKOH COXPaHEHMSI
MEXaHUYECKOH sHeprun

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHyum s uieabHOM
KHUJIKOCTU

41

KonTponbHas pabota mo Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"

42

Pa3ButuHe npeacTaBieHuit 0 mpupoe
TermnoThl. OcHoBHEIE TTOJI0keHusTt MKT.
Juddysusa. BpoyHoBcKoe ABMKEHHUE

43

CrpoeHnue ra3000pa3HbIX, )KUJIKUX U
TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHS YACTHI] BEILIECTBA

44

Macca u pazmepsl MOJIEKYJT (ATOMOB).
KommuectBo BenectBa. [locTosiHHAS
ABorazpo

45

Temmeparypa. TermnoBoe paBHOBeCHE.
xama Henscus

46

Penrenue 3amau

47

Nneansubiii ra3. ['a30Bble 3aKOHBI

48

VYpasuenune Menzaeneesa-Knaneiipona.




Pemenue 3anau

49

AOcoinoTHas Temmeparypa. 3akoH
JlanpToHa

50

I/I30Hp0ueccm B NaCaJIbHOM rasc C
MNOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA

51

I'paduueckoe mpeacraBieHue
U30IIPOLIECCOB: U30TEPMa, U30X0Pa,
u3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3anau

54

CBs13b a0CONIOTHOM TEeMIIEPATYPBI
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpPEIHEH KUHETUYECKON SHEpruen
MOCTYIATEIBHOTO TEMJIOBOIO JBUKCHMUS
e€ JacTuIl

55

O06001IeHEe 1 cucTeMaTh3alus 3Ha Ui
o teme "OcHoBel MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepMmoanHaMuuecKkas cucTema. 3alaHue
BHEIIHUX ycsoBui juist T/ cucreMsl.
BHemnne 1 BHyTpeHHUE TapaMeTPBI.
[TapameTpst T/ cuctembl Kak cpegHue
3HAYEHHUsI BEJIMYMH, OITUCHIBAIOIIUX €€
Ha MUKPOCKOITMYECKOM yPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
CamornpousBosbHas penakcaius T/]
CUCTEMBI K TENIJIOBOMY PaBHOBECHUIO




59

Mogenp naeanbHOro ra3a B
TEPMOJIUHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIIH

60

VYpaBuenue MeneneeBa-Knaneiipona u
BbIpa)XEHUE JUIsI BHYTPECHHEN SHEPTruu

61

BeIpaxxeHue i1 BHyTpEHHEN SHEPTrUn
OJTHOATOMHOTO HJEAJIBHOTO Ta3a.
KBazucratnuecknue u HECTaTUYECKUE
IIPOLIECCHI

62

DneMeHTapHas padoTa B
TepMoaArHaMuKe. Brrauciaenue padoTs
o rpaduKy mporecca Ha pV-auarpamMmme

63

Termnonepenaya kak cnocod M3MEHEHUS
BHyTpeHHel sneprun T/] cucremsr 6e3
COBEpIIEHUs pabOThI

64

KOHBCKHI/I}I, TCIIOIIPOBOAHOCTD,
H3JIY4YCHUC

65

KomnaectBo TemnoTel. TemioéMKocTh
Tena. Y nenbHas U MOJISIpHAs
TEMI0EMKOCTH BelllecTBa. Y AebHas
TEIJIOTa CTOPAHUSI TOILJIMBA

66

Pacuér xonuyecTBa TEIIOTHI IpU
TeIIoneperaye

67

[TonsiTre 06 aquadbaTHOM mporecce.
IlepBbIil 3aKOH TEPMOAVMHAMUKH

68

KonundecTBo TemmoTs! u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
T]I cuctemsl




69

BTopoii 3ak0OH TepMOAMHAMUKY JIJIs
PaBHOBCCHBIX U HCPABHOBCCHLIX
npoueccoB. HeobpaTumocTs NpUpOIHBIX
HPOLIECCOB

70

HpI/IHI_II/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIUH.
KIIJT

71

Maxkcumanbroe 3aauerHue KITJI. uxn
Kapno

72

Pemenue 3anau

73

DKOJIOTUYECKHUE aCTICKThI
UCTIOJIb30BaHUS TEIUIOBBIX JIBUTATEIICH.
TemoBoe 3arpsi3HEHUE OKPYIKarOIIeh
cpenbl

74

Penrenue 3anau

75

O000111eHIE U CUCTEMATH3aLUs 3HAHUI
o teme "Tepmoannamuka. TemniaoBbie
ManIuHb!"

76

KonTponbhas pabota mo teme
"Tepmoannamuka. TenaoBble MalIuHbI"

77

[TapooGpa3zoBaHue U KOHIEHCAIIUS.
Ucnapenue u kunenue. Y neibHas
TEeII0Ta MapooOpa30BaAHHUS

78

HacrimeHasie 1 HeHACBIITCHHEIC Mapel.
KadgecTtBeHHAas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUA HACBIMICHHOT'O Iapa OT
TEMIICPATYPHI, UX HE3AaBUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa.
3aBHCHMOCTD TCMIICPATYPbI KUIICHUA OT




JaBJICHUSA B X KUJKOCTH

BraxxnocTts Bo3ayxa. AGComoTHAS 1

7 OTHOCHUTEJIbHAS BJIAYKHOCTh

80 Pemenue 3anau
Trépnoe Teno. Kpucrannuueckue u

81 amop(dHble Tesna. AHU30TPOINHUS CBOWCTB
KpUCTAJUIOB
[InaBneHne u KpUCTaIU3ALINS.

82 VneapHas TEIUIOTA IJIABJICHUS.
CyOmumarus
Jedopmaruu TBEPIOTO TENA.

83 Pactsxenue u cxxarue. Casur. Monyib
IOnra. [Ipeaen ynpyrux nedopmanuii
TemnnoBoe pacIMpeHHe KUIKOCTEN U

84 TBEPABIX T€. AHFAPMOHU3M TEIIOBBIX
Kosie0aHuI YacTull BEIIEeCTBa

25 [Ipeobpa3zoBanue sHEPTUH B (Pa30BBIX
nepexonax

86 VYpaBHeHuUe TEII0BOTO OanaHca

87 Pewrenue 3amau
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnspueie siBinenus. JlaBnenue noj
HCKPUBIICHHON TOBEPXHOCTHIO
skuakoctu. Popmyna Jlannaca
O06001IeHEe 1 cucTeMaTh3alusa 3HaHUH

89 1o TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. a3oBbie mepexoapl"”

90 KonTponbHas pabota no teme




"ArperaTHbl€ COCTOSIHMSI BELLIECTBA.
da3o0Bble IEPEXOIBI"

91

DneKkTpu3arys Te U €€ MPOSIBICHHUS.
DnekTpuyeckuil 3apsia. /IBa Bua
ANEeKTpUUecKuX 3apsaoB. [I[poBoaHMKH,
JIUAJIEKTPUKU U MOIYITPOBOIHUKHI

92

DJIeMEHTapHBIN ANEKTPUUECKUN 3apsi.
3aKOH COXpaHEeHHUsI IJIEKTPUUECKOTO
3apsiaa

93

B3anmopencrteue 3apanoB. Toueunsle
3apsnbl. 3akoH Kymona

94

Pemenne 3anau

95

DnekTpuyeckoe nojue. Ero neiictBue Ha
ANEKTPUIECKUE 3aPSIbI

96

Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIS.
[TpoGusrii 3apsia. Jlnaum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OmHOPOHOE DIIEKTPUYECKOE 10JIE

97

IloTeHMaILHOCTD
3NEKTPOCTATHYECKOTO noJid. Pa3HOCTH
MOTEHIINAJIOB U HAIIPS)KEHUE

98

ITorennuanbpHas SHEPTUA 3apsaia B
QJICKTPOCTATUYICCKOM IT0JIC. IloTenunan
QJICKTPOCTATUYCCKOI'O MOJIA

99

CBsi3p HaANPSHKEHHOCTHU TOJISL U Pa3HOCTH
MOTEHIIUAJIOB JUISI AJIEKTPOCTATHYECKOTO
OJIS

100

[TpuHIUI cynepno3unumn




JNEKTPUYECKUX MOJIEN

101

Penrenue 3anau

[Tone Toueunoro 3apsana. [Tone

102 .
PaBHOMEPHO 3apsHKEHHOU chephl
[Tone paBHOMEPHO 3apsKEHHOTO MO

103 00béMy mapa. [Tosie paBHOMEpPHO
3apsHKEHHON OECKOHEYHOU TUIOCKOCTH

104 [IpOoBOTHUKH B AIEKTPOCTATUUECKOM
nosie. Y CJI0BUE paBHOBECHS 3apsI0B

105 JIM3NEeKTPUKY U MTOIYTIPOBOIHUKH B
ANEKTPOCTATUYECKOM T10JIE
Konnencarop. D1eKTpoéMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD
IJIOCKOTO KOHAEHcaTopa

107 [TapannensHOE coeMHEHNE
KOHJIEHCAaTOPOB

108 ITocnenoBarenbHOE COETMHEHNE
KOHJIEHCATOPOB

109 OHeprus 3apsHKEHHOT0 KOHIEHCaTopa

110 Penrenue 3anau

11 JIBr>KeHUE 3apsKEHHOW YaCTHUILIbI B
OJIHOPOJTHOM 3JIEKTPUUECKOM IOJIe

112 Penrenue 3anau

13 O0001IeHre U cHCTeMaTU3alus 3HAaHUN

o Teme "DiekTpuueckoe moie"

114

KontponsHas paboTa o Teme
"OnexTpuueckoe noiue"




Cuna Ttoka. [1ocTogHHBII TOK. Y CIIOBUA

115 CYILIECTBOBAHUS IMOCTOSHHOTO
ANEKTPUUECKOTO TOKA

116 Ucrounnku Toka. Hanpsokenue u 3/1C

17 3akon OMa 1t yyacTKa LETH.
DNEeKTpUUECKOe COMPOTUBIICHHE
3aBUCHUMOCTb CONIPOTUBIICHUS

118 OJIHOPOJIHOTO ITPOBOJHUKA OT €r0 JUTMHBI
Y TUTOLIAU TIOTIEPEYHOTO CEUECHHUS

119 Y aenpHOE COMPOTHBIICHNE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, NapauIEIbHOE,
CMEIlIaHHOE COeMHEHNE TPOBOHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX
neneii. [Ipasuna Kupxroda

122 Penrenue 3amau

123 Pabora anekTpuueckoro Toka. 3akoH
Jxoynss —Jlenna

124 Pemntenue 3amau
MONIHOCTB IEKTPUIECKOTO TOKA.

125 TemoBast MOIITHOCTH, BRIACIIIEMAas Ha
pesucrope

126 Pemenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTUBJICHUE
HMCTOYHHKA TOKA

128 3akon Oma 115 MOJTHOM (3aMKHYTOM )
AIEKTPUYECKOMN LIETIH

129 Pemenue 3anau




130

MolHOCTh UCTOYHHKA TOKA

131

KopoTtkoe 3ambikanue

— | | |

132 Konzaencarop B Lienu NOCTOSIHHOT'O TOKa

133 Penrenue 3anau

134 Pemenue 3anaq no teme "lloctostHHBIN |
ANEKTPUIECKUN TOK"

135 Pemrenuie 3agau mo treMe "IlocToSIHHBIH 1
ANEKTPUUECKU TOK"

136 Pemrenne 3agad mo treMe "IlocToSSHHBIH 1
AIEKTPUUECKUNA TOK"

O06o0mIieHne 1 cucTeMaTu3aIys 3HaHUH

137 1o TeMe "[1oCTOSHHBIN 27eKTpUYeCKuit 1
TOK"

138 KonTponbhas pabota mo teme |
"IloCTOSIHHBIN IEKTPUYECKUH TOK"
DnekTpuyeckasi MpoOBOAUMOCTD

139 Pa3IMYHBIX BEIIECTB. DJICKTPUUECKUI 1
TOK B MeTajiax. CBEpXIpOBOANMOCTD
DIIEKTPUUECKHUI TOK B pacTBOpax U

140 pacriaBax 3JIeKTPOIUTOB. 3aKOHBI 1
®dapazes 1S HIEKTPOIU3a

141 DnexTpuueckuil Tok B razax. [Imazma 1

142 DJIEKTPUYECKUI TOK B BAKyyMe. |
Bakyymubie mpuOopbl

143 DNEeKTpUYECKU TOK B |
MOJTYTIPOBOTHUKAX

144 [TomynpoBOIHUKOBBIE TPHUOOPHI 1




145

Pu3HYECKU IPAKTUKYM 110 TEME
"M3MepeHue cUilbl TOKA M HANIPSKEHUS B
LIENU MIOCTOSIHHOTO TOKa MPHU MOMOIIN
aHaJIOTOBBIX U LIM(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ ITU(DPOBOI
nabopartopueii o ¢pusuke. [Tpumepsl
U3MepeHus: PU3NUECKUX BETHUYUH MPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

@uU3HYECKUI MPAKTUKYM II0 TEME
"N3y4yeHrne HepaBHOMEPHOTO JIBUKEHUS
C LIEJIBIO ONPEJEIICHUS MTHOBEHHOM
ckopocTH"

147

@uU3HYECKUI IPAKTUKYM 110 TEME
"U3mepeHue yCcKOpeHus pu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBIKEHUHU 110 HAKJIOHHOM IIJIOCKOCTH"
nmn "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHun"

148

OU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue yCcKopeHusi CBOOOHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OPOIIEHHOTO TOPU30HTATBHO"

149

OU3NYECKUI TPAKTHUKYM I10 TEME
"N3y4yeHue IBU>KEHUA TeJla 1Mo
OKPYXHOCTH C IIOCTOSTHHOM 10 MOJTYJIIO
ckopoctbio" unu "HMccnenoBanue
3aBHCHMOCTH MEPUOJIa OOpAIEHUS




KOHUYECKOI0 MasiTHUKA OT €ro
napameTpos”

150

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepeHune paBHOICHCTBYIOIIEH CUJTIBI
MIPU JIBUKEHUH OpyCKa M0 HAKIIOHHOU
miockocty" wiu "lIpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

Du3nYeCcKuil IPaKTUKYM 110 TEME
"HccnnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pasie, OT uxX
nedopmanun" unn "Uzydyenue
JIBUKEHHSI CUCTEMBI T€J1, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKUil
6mox"

152

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 PUIIUCHTA
3aBucuMocTd FTp(N)" wim
"UccnenoBanue IBUKEHUsS Opycka 1o
HAKJIOHHOM INIOCKOCTH € IEPEMEHHBIM
KOdpUITMEHTOM TPeHUS" WIIn
"N3y4yeHne qBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUH PaBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh




BpaieHus" win "Koncrpynposanue
KPOHILUTEHHOB U pacuéT CUJI ypyroctu"
wim "M3ydeHne ycTouuBOCTH TBEPAOTO
TeJa, UMEIOLIETO IIIOIIAb OMOpbI"

154

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue umiyibca Tesia 1o
TopMo3HOMY ItyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEIH
AIEKTPOMOOUIISI M MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHNUS
HMMITyJIbCa Tejla C UMITYJIbCOM CHJIBI" WIIH
"MccnenoBanue COXpaHEHHS UMITYJIbCA
IIPYU YyIPYTOM B3aUMOACUCTBUU" WIIN
"N3MepeHne KHHETUYECKON YHEPTUH
T€Ja 10 TOPMO3HOMY ITyTH"

155

OU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUUYECKOTO MpoIiecca
(peKOMEHI0BaHO UCIOIb30BAHNE

1 poBoi TadopaTopun)" win
"N3y4yeHne n30X0pHOro mpouecca” nin
"N3ydenne n3obapHOTO mporecca’ wim
"[IpoBepka ypaBHEHHUS COCTOSTHUS"

156

Du3HYeCKUil NPAKTUKYM 110 TEME
"N3mepenue yaenbpHoH TermnoéMkoctn"
un "UccnenoBanue nporuecca
OCTBhIBaHMS BelllecTBA" WK
"UccnenoBanue aauadbaTHoro mnpoiecca"
nnu "V3ydeHne B3anMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U




TEMIIEPATYPbI KUIIEHUS )KUJIKOCTEN"

157

OU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HCTIapeHUs KUJKOCTEN" Wiin
"N3mepenue yaenbHON TENI0ThI
riaBiaeHus apaa" uim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" MU
"N3mepenue abCOIIOTHOM BIIaXKHOCTU
BO3/lyXa M OLIEHKa Macchl IapoB B
nomMemenun". Mamepenue
Kod(puImeHTa MOBEPXHOCTHOTO
HATSHKEHUS

158

@U3HYECKUI IPAKTUKYM 110 TEME
"HaGmroienre npeBpalieHus YJHepruu
3apsKEHHOT0 KOH/IEHCATOpa B YIHEPTHI0
u3inydeHus ceeronuona’ wim "M3yuenue
IPOTEKaHUs TOKA B IIETIH, COAEprKallen
koHzAeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAIPSKEHU)
IIPU [10CJIEJOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

159

DOU3NUECKUM MPAKTUKYM MO TEME
"UccnenoBanue cMEUIaHHOTO
COEIMHEHMSI PE3UCTOPOB" MU
"N3mepeHue yaenbHOTO COIPOTUBIICHUS
npoBoaHukoB" win "HMccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT HAIPSHKEHUS
IS JJaMITbl HaKaJIuBaHus"

160

@u3HYECKU IPAKTUKYM 110 TEME




"HabGmronenue anekrponusa’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
noHa" win "MccnenoBanne 3aBUCHMOCTH
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temnepatypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKHU Aroaa"

161

PesepBHeIit ypok. O600IIeHHE 1
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

PesepBHbIit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeME
"Munamuxa"

163

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMAaTH3alus 3HAaHHUH 110 TeMe
"Craruka TBEpAoro remna"

164

PesepBubIil ypok. O6001meHNE 1
cUCTeMaTH3alus 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165

PesepBHbIil ypok. O6001IeHIE U
cUCTeMaTH3alMsl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun”

166

PesepBHeIit ypok. O600ImIeHNHE 1
CHCTEMATH3allNs 3HAHWI IO TEME
"Tepmonnnamuka. TenaoBbie MalTuHbL"

167

PesepBHblit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"ArperaTHble COCTOSIHMSI BELLIECTBA.
da3zoBbIe nIepexoab"




PesepBHelit ypok. O6001IeHNHE 1
168 CUCTEMaTHU3alls 3HaHUM 110 TEME
"DnexTpuueckoe mnosie"

PesepBHblii ypok. O60011eH1E 1
169 cucTeMaTu3alus 3HaHUM 110 TeMe
"IloCTOSIHHBIN NEKTPUYECKUH TOK"

PesepBHbIil ypok. O6001IeHIE 1
170 cucreMarusanud 3Haguil mo teme "Toku
B pa3IM4HBIX cpeaax”

OBILEE KOJIMYECTBO YACOB 10
[TPOTPAMME

170

16




11 KUIACC

Ne
/o

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

Jara
U3y4eHust

DJIEKTPOHHbBIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

BiamMoeiicTBHE MOCTOSHHBIX
MarHuTOB M MIPOBOJHUKOB C
TOKOM. MarauTHoe IoJie.
I'mnoTesa Ammepa

BexTop MarHUTHOM MHIYKIMU.
[IpuHIMI Cynepno3unun
MarHMTHBIX noJyiel. JInnun
MarHMTHOM MHIyKIUU

MarauTHO€e 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HallpaBJIEHUE U
MonyJb Pemenue 3anay

[Ipumenenne 3akoHa Amrmepa.
ONEeKTpOU3MEPUTEIbHBIE
IPUOOPHI

BXoZ1HOI KOHTPO/Ib

Cuna JlopeHnua, e€ HanpaBJIeHUE U
MOAYJIb. JIBHKEHHE 3apSKEHHOU
YaCTHULBI B OJJHOPOIHOM
MarHUTHOM IIOJIC

Penrtenue 3amau

Pa6ota cunsl Jlopennia




10

Pemenue 3amau

11

MarauTHO€e 0JI€ B BEIIECTBE.
deppoMarHeTUKH, mapa- u
IHMaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 deppomarneTukos. [Ipumenenue
dbeppoMarHeTuKoB

13 Pemenue 3amau no reme
"MaruuTtHoe moie"

14 Pemenue 3agay mo TeMe
"MaruurtHoe moie"
SIBneHne ANeKTPOMAarHUTHON

15 uHaykiuu. [loTok BekTopa
MarHUTHOW MHIYKIIHH

16 OJ1C unaykuuu

17 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papaes

18 BuxpeBoe anexTpudeckoe mose.
Toxu dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MPOBOJIHUKAX

20 Penrtenue 3amau

21 [IpaBuiio Jlenna
NunyktuBHOCTH. KaTymka

22 WHJIYKTUBHOCTH B LIEIIH
IMOCTOSIHHOT'O TOKa

3 SBnenune camounaykuuu. IJ1C

CaMOUHIYKITUU




24

3H€pl" 1A MAarHUTHOT'O I1OJIAA
KaTYIIKHA C TOKOM.
DIIEKTPOMArHUTHOE TOJIe

25

Pemenue 3amau

26

O00011IeHNE U CUCTEMATHA3ALIMS
3HAHUH 110 TEME
"OnexkTpoguHamMuka"

27

KonrtponsHast pabora o Teme
"JnexkTpoauHaMuKka"

28

KonebarensHas cucrema.
CBo0OoOaHBIE KOJIEOaHUS.
lapmonnueckue konebanus

29

Kunematnueckoe u
IUHAMUYECKOE OIMCAaHUE
KO0JIe0aTEIbHBIX IBMKEHUN

30

DHEepreTu4ecKoe ONUCaHue.
BriBo nmHaMHU4ecKoro omnucanus
rapMOHUYECKHUX KOJCOAHUH U3 UX
OHEPIrETUYCCKOTO U
KHHEMAaTU4EeCKOI0 OIUCAHUS

31

Ammuintyna u ¢aza Kkonebanui

32

[Tepuon 1 yacTora KoJieOaHUH.
[Tepno MabIX CBOOOTHBIX
KOJIEOAHHMH MaTEMaTHYECKOIO
MasiTHUKA. [leproa cBoOOTHBIX
KOJICOAHUH TPY>KUHHOTO
MasiTHHKa

33

3aryxaromue KoneoaHusl.




BriHyxieHHble KoJeOaHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3amau

36

VYpok-koHpepeHuus
"MexaHn4yeckue KonebaHus B
MY3bIKaJIbHBIX HHCTpyMEHTaXx"

37

O00011eHNe U CUCTEMAaTU3 AN
3HaHUH o TeMe "MexaHudecKkue
KoJiebanus"

38

DNIeKTpOMarHuTHbIE KOJIeOaHusI.
KoneGaTenbHblil KOHTYP

39

®opmyna Tomcona. Cs3b
aMILTUTYIbI 3apsijia KOHAeHcaTopa
C aMIUIUTYIOM CHJIbI TOKA B
KOJIeOATETFHOM KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUH B
U/iealbHOM KoJe0aTeTbHOM
KOHTYpe

41

3aryxarolye 3JIeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHBIE
ANEKTPOMAarHUTHBIE KoJeOaHus

42

IlepemenHsIil TOK. Pe3nucrop u
KOHJICHCATOp B LIETIH
IIEPEMEHHOT0 TOKa

43

KaTymKa WHAYKTUBHOCTHU B LICTIN
MEPEMCHHOTO TOKa

44

3akoH OMa AJ1s1 DJIEKTPUYECKON




LCIHK MCPEMCHHOI'O TOKa

MouHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIOIIECE

45 3HAUEHUE CHJIbI TOKA U
HANPSDKEHUS

46 Pe3onaHC B 3JIEKTpUUYECKON LIETTH

47 Pewenue 3anau
WneanbHbIil TpanchopmMaTop.

48 [TpousBoacTBO, epeaaya u
noTpeOIeHUE IIEKTPUUCCKON
SHEPTUU
OKOJIOTUYECKUE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.

49 Kynbrypa ucnosb3zoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOM
KU3HU

50 Pewienue 3anau

51 Penrenue 3anau
O06o001IeHre U cHCTeMaTU3alus

52 3HAHUM 10 TEME
"JJIeKTpOMarHuTHbIE KoJieOaHus"
MexaHu4YeCcKre BOJHBI.

53 XapaKTepUCTUKU MEXAHUYECKUX
BOJIH

54 CBolicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wudpa3Byk u yabTpa3ByK.

[ITymoBO€ 3arpsi3HEHKE




OKpYXKaroIleH Cpebl

57

Penrenue 3anau

58

DNEeKTPOMAarHUTHHIE BOJIHBI.
N3nyyenue 351eKTpOMarHuTHBIX
BOJIH

59

DHeprus AMEKTPOMATHUTHBIX
BoJiH. CBolicTBa
AJNIEKTPOMATHUTHBIX BOJH

60

[IIxana 37€KTPOMArHUTHBIX BOJIH.
[TpuMeHeHue IIeKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

[IpuHIUTIBI paTuOCBA3U U
TeneBumeHus. Pagnomokarms.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPY’KaloIleH cpeipl

62

KonTponbnas padota no teme
"Konebanust u BoyHbBI"

63

CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHeHus CBETa

64

Pemenue 3a1ad Ha MpUMEHEHHE
3aKOHa TPSIMOJIMHEHHOTO
pacmpoCcTpaHEHHS CBETa

65

Otpaxxenue csera. [1nockoe
3epkaio. Cheprueckoe 3epkaio

66

[IpenomiieHue ceera.
AOCOIIOTHBIN U OTHOCUTEIBHBIN
MOKa3aTelb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKECHHUE.




[IpenenbHblii yromn noaHoro
BHYTPEHHETO OTPAKEHUS

Pemenne 3a/la4 Ha IPUMCHCHUC

67 3aKOHOB OTPAXEHUS U
MPEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jucnepcust

68 cBera. CoxHBIN cocTaB 6esoro
cBeta. LlBer

69 JInn3el. @OKyCHOE PacCTOSIHUE U
ONTHUYECKasl CUJIA JTUH3BI
[TocTpoenne nzo0paxkeHUi B

70 JMH3aX U UX CUCTEMAX.
YBennueHue JuH3bI
Pemenue 3aay Ha mocTpoeHue

71 H300pKECHHM, MTOTYy4aeMBbIX C
MIOMOIIBIO JINH3

72 ['ma3 kak onTuyeckas cucteMa
Pewenue 3anau. IIpeneinst

73 IIPUMEHUMOCTH IT'€OMETPUIECKOMN
ONTUKU

74 CKOpOCTh CBETA U METOBI €€
U3MEPEHUS

75 Hucnepcus cBeta

76 WnTepdepennus ceera
KorepeHTHbIE HCTOYHUKHU.

77 VYcnoBusa HaOIOIeHUS
MaKCMMYMOB 1 MMHUMYMOB

78 Pemenue 3anau




79 [Ipumenenne naTepdepeHnu

80 Hudpakums cBeta
JudpakimonHas pemeéTka.

81 VYcnoBue HAOIIOACHUS TJIaBHBIX
MaKCUMYyMOB

82 Pemienue 3agau

23 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanusa cBera

84 Pemenue 3amau

85 CBeTOBBIC SIBJIECHUS B IPUPOJIE

26 O06001IeHre U CUCTEMAaTH3AIIHS
3HaHui no teme "OnTtuka"

27 KoHTponbHas pabora 1o Teme
«OnTuka»
['paHUIBI IPUMEHUMOCTH

28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKHN Y TIPHHITUIT
OTHOCHUTEIILHOCTH

29 [TocTynatel cnenuanbHOU TEOPUHU
OTHOCUTEILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
uHTepBal. [IpeobpazoBanus

90 JlopeHna. Y cinoBue NpUYNHHOCTH.
OTHOCHTEHHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJIeHNe
BPEMEHHU U COKpAITICHUE JITHHBI

91 OHeprus U UMILYJIbC

peﬂﬂTHBHCTCKOﬁ qaCTHUILIbI




CBs13b Macchl ¢ JHEpruen u

92 UMITYJIbCOM PEISATUBUCTCKOU
YaCTHUIIbl. DHEPTHUs MOKOs

93 PaBHOBecHOe TemoBoe
U3JIy4eHHE

94 3akoH cmenieHus Buna

95 I'unoresza M. I1naHka o kBaHTax.
DOTOHBI

96 DHeprust 1 UMITyJIbC POTOHA
®otordpdext. Onpiter A. T

97
CroneroBa. 3akoHbl poTod(dexTa
VYpaBHeHue DUHIITEHA 115

98 doroaddekra. "Kpacnas
rpanuna” Gororddexra

99 Jasnenne ceeta. OnbrTel I1. H.
JleOeneBa

100 BoHOBEIE CBOICTBA YaCTHIL
Bonausr ne bpoins. /[nuHa BoaHBI

101 ne bpoiins u pazmepsl o6nactu
JOKAJIM3ALUH IBUKYLIEHCS
YaCTHUIIbI

102 KopmyckynsipHO-BOJHOBOM
Tyan3m

103 Judpakius 37eKTpOHOB Ha
KpHCTaJIax
Crneuunduka usmepeHuii B

104 Mukpomupe. COOTHOLIEHUS

HeonpeaenénHocrel [elizenbepra




105

Pemenue rpaduyeckux 3agay

106

Pemienune pacy€THbIX 3a1a4

107

KonrtponbHas pabora mo Temam:
"Ocuorr CTO",
"KopmyckyisipHO-BOJIHOBOM
nyanusm"

108

OneITHI 10 UCCIIEA0BAHUIO
crpoeHus aroMa. [lnanerapHas
Mojieh atoma Peszepdopaa

109

[Toctynatel bopa

110

Buast ciektpoB. CriekTp ypoBHE#
SHEPIHH aTOMa BOJAOpPOAA

111

CroHTaHHOE U BBIHYKACHHOC
H3JIYUYCHUC CBCTA

112

Jlazep

113

Hyxiionnas mozens saapa
Ieiizen6epra-MBanenko. 3apsn u
MaccoBO€ 4YHCIIOo sapa. M30Tonsl.
PagmoakTnBHOCTD

114

3aKOH paJin0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
u3iy4yeHus. Bnusaue
PaaOaKTUBHOCTH Ha KUBBIE
opranusmsl. [lozumerpus

115

OHeprus cBA3U HyKIOHOB B SIpE.
Snepusie cunbl. Jlepext maccol
anpa. SinepHsie peakuum.
SAnepusie peaktopsl. [Ipobiemsr




YIPaBIsEMOT0 TEPMOSIEPHOTO
CHUHTE3A. DKOJIOTUYECKUE aCIIEKTHI
pa3BUTHSA SAEPHOU DHEPTETUKHU

116

MeToab! perucTpanum u
MCCJIEJOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaameHTaabHbIE
B3aUMOJICUCTBUSA. bapuoHsl,
ME30HbI U JIEIITOHBI.
[Tpencrasnenue o CtannapTHON
mojaenu. KBapk-ritooHHas MOJeb
aJIpOHOB

117

®du3suka 3a npeaeaaMmu
CranpaptHoit mogenu. Témuas
MaTepus U TEMHAas YHEPTHUs.
EnuncTBO usnyeckoil KapTUHBI
Mupa

118

Oransl pa3BUTUS ACTPOHOMUH.
3HayeHue aCTPOHOMUU

119

[TpuMEHNMOCTh 3aKOHOB (PU3HKH
TSt 0OBSICHEHUS] TIPUPO/IBI
KOCMHYECKUX 00BEKTOB. MeTO 11
aCTPOHOMUYECKUX UCCIENOBAHUIM.

120

COBpeMeHHHe OIITHYCCKHEC
TCJICCKOIIbI, paJUOTCIICCKOIIBI,
BHeaTMOC(bepHaSI ACTPOHOMUHA

121

Bun 38€3mH0r0 HeOa. Co3Be3nus,
SIpKHE 3BE3IbI, IUIAHETHI, UX
BUIVMOE IBIKEHUE

122

Comnreunas cucrema. CoHIze.




CosHevHast aKTUBHOCTb.
Wcrounuk sneprun CosHua u
3BE3]

123

3BE3/bI, UX OCHOBHBIC
XapakTepucTuku. /uarpamma
"crieKTpaJIbHBIN Kj1ace —
CBETUMOCTD"

124

3Be3 bl T1aBHOU
[IOCJIEI0BATEILHOCTH

125

BryTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS O
MIPOUCXOXKICHUH U SBOJIIOIIUN
CouHita 1 3B€31. DTallbl )KU3HU
3BE3

126

Mnuneunsii [IyTe — Hama
I'amaxkTnka. TUIIEI rajIakTHK.
UEpHbie bIPHI B iApax rajlaKTUK

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa06ima.
Teopus bonbmoro B3peIBa.
PennkToBOE n3nyuenue

128

MacmtaOHast CTpyKTypa
Bcenennon. MeraranakTuka

129

Hepewménnsie mpobieMbl
aCTPOHOMHUU

130

®u3HYECKU IPAKTUKYM I10 TEME
"HccnenqoBanne MarHATHOTO ITOJIS
IMOCTOSTHHBIX MarHUTOB'" MIIN




"HccnemoBaHue CBOMCTB
dbeppomMarHeTUKoB" UIU
"HccnenoBaHue aeiiCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

131

Du3NUeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa uiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJibl TOKa'" WU
"OnpeneneHne MarHuTHOU
WHAYKIMHA HA OCHOBE U3MEPEHHUS
cuibl Ammepa"

132

Du3HYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sIBICHUS
3JIEKTPOMArHUTHON MHIYyKIMKU"
unu "OnpeneneHue UHAYKIUN
BUXPEBOTO MarHUTHOTO TOJIs"

133

Pu3HYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuu" i "COopka
MO/IEJIN IEKTPOMATHUTHOT O
reseparopa"

134

Pu3HYECKU IPAKTUKYM 110 TEME
"U3mepenune neproaa CBOOOTHBIX
KoJIe0aHUI HUTSHOTO U
MPY>KMHHOT'O MasiTHUKOB"

135

PuU3HYECKUN IPAKTUKYM I10 TEME
"[IpeoOpa3zoBanue SHEPTUH B
NPy XKUHHOM MasiTHUKE"




136

DuU3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKA Yepe3 MOCIIe10BaTENbHO
COEIMHEHHBIE KOHAEHCATOD,
KATYLIKy ¥ pe3ucTop’ win
"UccnenoBanue paboOThI
MCTOYHHUKOB CBETA B LIENIN
NEepEMEHHOT0 ToKa"

137

Du3HYECKUI IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3ByKOBOM
BOJIHBI"

138

DuU3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue nokasaresns
MPEJIOMJICHUS CTEKIIA" WIH
"IToryueHue n300paxxeHus B
CUCTEME M3 IUIOCKOTO 3epKajla U
JUH3bL"

139

Pu3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYyCHOTO pacCTOSIHUS OT
BelIecTBa (Ha MpUMeEpe KUAKUX
nuH3)" wim "3mMepenne
(OKYCHOTO pacCcTOsTHUS
pacceuBaroIIuX JINH3"

140

DU3NYECKUN TPAKTUKYM 110 TEME
"Habmonenne qudpakumm,
uHTEepGEPEHITUU U TIOJIIPU3AITIT
cBera"

141

Du3HUEeCKU IPAKTUKYM I10 TEME




"OnpeneneHyue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YaCTHI
(o ¢oTorpadusim TpexoB
3apsHKEHHBIX YaCTHIl B MATHUTHOM
nosie)"

142

Du3NUeCKU IPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM 1 lnanka
Ha OCHOBE MCCJIEI0BaHUs
dboTtorpdexra" nnm
"HccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA YE€PEe3 CBETOAHUO OT
HamnpspKeHus"

143

Du3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOIO
BOJIOPO/Ia U U3MEPEHUE
nocTossHHOM Punbepra”

144

Pu3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa C UCTIOIB30BAHUEM
nosumetpa" win "M3ydyenue
MOTJIONICHUSI OeTa-4yacTHII
aroMUHuEM"

145

Pu3HYEeCKU IPAKTUKYM I10 TEME
"Habaronenus 38€34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIs ONIpeIeTICHUS
MIOJIOJKEHHUS HEOECHBIX 00BEKTOB




Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro nosymapus
U sIpKHe 3BE3BI" WIN
"Habumtonenus B Teneckon JIyHsl,
TUTAaHET, TYMAaHHOCTEH 1 3BE3THBIX
CKOIuIeHnn"

146

O06o001IeHre U CUCTEMAaTU3AIIHS
3HaHuil. Pons Gpusuku u
aCTPOHOMHUH B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesaTeTbHOCTH
YyeJioBeKa

147

O06o001eHne U cUCTeMaTH3aIUS
3HaHUN. Poiib 1 MecTo Gpu3uKH U
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOI KapTHHE MUpa

148

O060011eHNEe U CHUCTEeMaTH3ALUS
3HaHUl. Poinb pusnueckoit reopun
B ()OPMHUPOBAHUY TIPEICTABICHUI
0 pU3NUECKON KapTUHE MHPA,
MecTO (PU3HUECKOI KapTUHBI MUpa
B 00LIEM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NpeCTaBICHUN O IPUPOJIE

149

O00011IeHrEe U CUCTEMAaTU3 AL
3HaHuii o teme "Kunematuka"

150

O00011IeHNE U CUCTEMATHA3ALIMS
3Hanui o reme "Kunemaruka"

151

O000I11IeHNE U CUCTEMATH3ALMS




3HaHuM no teme "J[uHamuka"

152

O00011IeHre U CUCTEMAaTU3ALIIS
sgaguil o TeMe "CraTuka
TBEpAOro tena"

153

O00011IeHNE U CUCTEMATHA3ALIMS
3HAHWUHU 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

154

O0001IeHNE U CHCTEMATH3ALIH
3HaHuH 1Mo TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

155

O0o001IcHNE U CHCTEMATH3ALIHS
3HAHUU T10 TEME
"TepmoauHaMmuka. TernnoBbie
MalIuHb"

156

O06o00611eHne U cUCTeMaTU3aLUs
3HaHMUHU 110 TeMe "ArperaTHble
COCTOSIHUS BeecTBa. Pa3oBbie
nepexopl"”

157

O00011IeHNE U CUCTEMATH3ALUS
3HaHUH N0 TeMe "DIEeKTPUIECcKoe
mmoJie"

158

O0001IeHNEe U CUCTEMATU3ALIIS
3HaHui 1Mo TeMe "TlocTosSHHBIH
3JIEKTPUYECKUM TOK"

159

O00011IeHNE U CUCTEMATHA3AIMS
3”HaHuil 1o Teme "Toku B
pa3Iu4HbIX cpenax”




160

O00011IeHME U CUCTEMATU3ALIUS
3HAHUHU 110 TeMe "MarauTHoe
mose"

161

PesepBuelit ypok. O6o0mieHue u
CUCTeMaTH3alMsl 3HAaHHUH 110 TeMe
"JjeKTpOMarHuTHas MHIyKus"

162

PesepHbIii ypok. O6001IeHNE H
CUCTEMATHU3aIN 3HAHUH 10 TEME
"Mexanndeckue KoineOanusg"

163

PesepBHeIit ypok. O600IICHHE 1
CcucreMarmus3anus 3HAHHUH 110 TEME
"DJIeKTpOMarHuTHbIC KoJieOaHus"

164

PesepBHeiit ypok. O6001IeHuE U
CUCTeMAaTH3aIHsI 3HAHHUH 110 TeMe
"MexaHu4ecKue u
3JIEKTPOMArHUTHBIE BOTHBI"

165

PesepBHeIit ypok. O6o01IeHHEe U
CHUCTEeMaTH3allMs 3HAHHUH 110 TeMe
"Onruxa"

166

PesepBuslit ypok. O600mieHue u
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"OcHossl CTO"

167

PesepHbIii ypok. O6001IeHNE H
cucTeMaTH3alys 3HaHUH 110 Teme
"KopmyckynsipHO-BOITHOBOM
ayanusm"

168

Peseprubiil ypok. O60011eHNE U
cUCTEeMaTH3aIHs 3HAHUH 110 TEMe




"duzuka aroma"

PezepHbIii ypok. O6001IeHNE H
cUCTEMaTH3aIlMs 3HAHUH 110 TeME

169 " 1
duznka aTOMHOTO si/Ipa U
3J€MEHTapHbIX YacTull"
PeseprubIil ypok. O6001IeHNE U
170 cHCTeMaTH3aIus 3HaHUH 110 TeMe 1

"DnemMeHThl acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

170

16




depepanbHas paboyas nporpamma | dusmka. 10-11 knaccbl (yraybaeHHbIN ypoBeHb)

NMEPEYEHBb (KOOVN®UKATOP) MPOBEPAEMbIX TPESOBAHUI

K PE3YJIbTATAM OCBOEHUAI OCHOBHOW OEPA30OBATEJ/IbHOW MPOTPAMMBI
CPEAHEIO OBLUEITO O6PA3OBAHUA U 3JIEMEHTOB COAEPXAHWA NO ®USUKE

[Tposepsiembie Ha EI'D mo pusuke TpeboBaHMsI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBI CPETHETO 00IIEro 00pa30BaHUS

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsieMbie TpeOOBaHHS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl
cpeaHero obiero oopa3oBaHus

1

CdopMupoBaHHOCTh YMEHUHN paclio3HaBaTh (PU3NYECKUE SBICHUS
(mporiecchl) U OOBACHITH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJI&,Z[GHI/IG OCHOBOIIOJIararommnumMmn (1)I/I3I/I‘-I€CKI/IMI/I ITOHATHAMHA
" BCIIMYNHAMU, XaPAKTCPUIYIOIIIUMHA (1)I/IBI/I‘I€CKI/I€ IMPpOLCCChI

ChopMUpOBaHHOCT, YMEHHM TPUMEHSATh 3aKOHBI KJIACCHUUECKOUN
MEXaHUKH,  MOJICKYJSIpHOM  (U3MKM U TEPMOJIUHAMUKU,
AIEKTPOAUHAMUKH, KBaHTOBOU (732151 JUISL aHaJin3a
U OOBSICHCHUS SBJICHHM MUKPOMHUpPA, MaKpOMHpa W MeEramupa,
paznuyaTh  ycioBus  (TpaHWIB, 00JIacTH) MPUMEHUMOCTHU
¢u3MUecKMX  3aKOHOB,  IOHWMATh  BCEOOIIMI  XapakTep
(GbyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3MYECKHUE TMPOIECCHI,
UCIIO0JIb3Ysl OCHOBHBIE MOJI0KEHUS, 3aKOHBI 1 3aKOHOMEPHOCTH

CdopMUpOBaHHOCTh YMEHUS Pa3iMyaTh YCIOBUS MPUMEHUMOCTU
Moenel GU3NIECKUX Tell U IPOLIECCOB (SIBICHU)

ChopMHupoBaHHOCTh YMEHMsI pelIaTh pPacueTHbIE 3a/layd C SIBHO
3aJJaHHOW W HESIBHO 3aJaHHOM (U3NYECKOM MOJENBIO: Ha
OCHOBAHHMM aHaju3a YCIOBUS BbIOMpATh (U3MUECKHE MOECIIH,
OTBEYaroIIMe TPeOOBAHUAM 3aJ1a4H, TPUMEHATH POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIaThl duznyecknx Teopui
IIPU HMCHOJB30BAHMM MATEMaTHYECKUX METOJOB pEIICHHs 3ajad,

86



depepanbHas paboyas nporpamma | dusmka. 10-11 knaccbl (yraybaeHHbIN ypoBeHb)

IMPOBOAUTL PpPaCdYCTbl HA OCHOBAHMHM HMCIOIIMUXCA  JAaHHBIX,
AHAJIM3UPOBATh PE3YJIbTAThI U KOPPEKTUPOBATH MCETOAbLI PCIICHUSA
C YUCTOM IIOJTYUCHHBIX PE3YyJIbTATOB

PemaTte kadecTBeHHBIC 3a7aud, TPeOyIOINUE NMPUMEHEHUS 3HAHUN
U3 Pa3HBIX pa3lelioB MIKOJIBHOTO Kypca (U3UKH, a TaKke
WHTErpalMy 3HaHUU U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PACCYKIECHUM C OOPOi
Ha W3YUYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS

Brnagenne  OCHOBHBIMH ~ METOJaMH  HAYYHOTO  IIO3HAHWS,
UCIOJIb3yeMbIMU B (U3HKE: TPOBOJIUTH MPSMbIE M KOCBEHHBIC
U3MepeHus (PU3NYECKUX BEIUYMH, BHIOUpas ONTUMAIbHBINA CIIOCO0
MU3MEPEHMSI U HCTIONIBb3YsI N3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEH
MU3MEPEeHH, MPOBOJUTH MCCIEAOBAHNE 3aBUCHUMOCTEH (PU3NIECKUX
BCJIUYMH C MCIOJB30BAaHUEM TIPAMBIX H3MEPCHHUH, OOBSICHATH
MOJTYYCHHBIC PE3YJIBTATHI, UCTIOIB3Ys (U3HMUCCKUE TCOPHH, 3aKOHBI
Y TIOHSTHS, W JIeJIaTh BBIBOJBI; COOJIONATh MpaBuia 0€30MMacHOTO
TpyJa TpU TPOBEICHUHM UCCICAOBAHWA B pPaMKax y4eOHOTO
DKCIIEPUMEHTa ©  y4eOHO-HCCIICOBATENBCKON  JEATEIHbHOCTH
C HUCIONb30BaHHEM IU(GPOBBIX HM3MEPUTEIBHBIX  YCTPOWCTB
1 J1a0OpaTOPHOTO 00OPYTOBAHMUS

ChopMuUpOBaHHOCT, YMEHUW aHAJIM3UPOBATH U  OIICHUBATh
MOCJICCTBUA OBITOBOM M  TMPOU3BOJCTBEHHOW JICSITEIHLHOCTH
YeJIOoBEKa, CBSI3aHHOM ¢ (PU3MYECKUMU MpOIEeCCaMM, C TTO3MIUN
AKOJIOTUYECKON O€30MacCHOCTH; MPEACTABICHUNA O paIlliOHATBLHOM
MPUPOJONOIB30BAHUM, a TaKXKE PasyMHOM HCIOJb30BAHUU
JOCTW)KCHUM HAyKH M TEXHOJIOTHM [JI JAJbHEMIIEro pa3BUTHS
YeJIOBEYSCKOro odimiecTna

OBnazieHue pa3IMYHBIMU cIrloco0aMu padoThl ¢ uHbOpMaIuen
(U3NYIECKOr0 COMEpP)KaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUN KPUTHUECKOTO
aHaJIKM3a ¥ OIICHKH JOCTOBEPHOCTH ITOTy4aeMOil HHGOpMAIIHH

10

CdopMupoBaHHOCTh YMEHHMI MPUMEHSATH OCHOBOMOJIAraIoLIUe
ACTPOHOMHUYECKHE TMOHATUSA, TEOPUM M 3aKOHBI U aHalIu3a |
OOBsCHEHHs]  (DU3UYECKUX  MPOIECCOB,  MPOUCXOMASIIUX Ha
3B€3[1aX, B 3BE3/IHBIX CHCTEMAaX, B MEXIAJIAKTHYECKON Cpene;

IBIKEHUS HEOECHBIX TEJI, DBOJIIOLMH 3B€31 U BeeneHHOH
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[lepedenb 21eMEHTOB coAepKaHus, IpoBepsieMbix Ha EI'D no ¢pusnke

depepanbHas paboyas nporpamma | dusmka. 10-11 knaccbl (yraybaeHHbIN ypoBeHb)

VckopeHue MaTepuanbHoil Toukn: & @

Kon Kon [IpoBepsiemblil 371€MEHT COAEPKAHUSA
pasnena/ | sIeMeHTa
TEMBI
1 MEXAHUKA
1.1

1.1.1

1.1.2 MarepuanbHas TOYKA. z A TPacKTOpHA
Ee pamnyc-BekTop:
ri @ xi,yi,zi, Pl AF
TpaeKkTopus, =
nepeMerieHue: 2

pevett 0 -
~ ~ 1‘

By @ 7Lt O, @ x
® (K, Ky, Ky
MyTh.
CrnoxxeHue nepeMenieHi:
29 ® 5, 2T

1.1.3
. @% o/ e QB

&tfé‘?;o
& e .x,aHanoquO .y,.
t Z' :
x @ ¥ t z t
¢ E50

CrnosxeHue CKOpoCTei: . h.
Boruncnenue nepemMenieHus ¥ NyTH MaTepralibHOM TOYKU MPHU MPSIMOIMHEHHOM
JBYDKEHUH BJIOJIb OCH X IO TpadyKy 3aBUCUMOCTH Ux t

1.1.4
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a.@ ’ ..,aHaﬂoquﬁoa .,a ._
X t_ X ¢ " ¥ : . z ¢
i €50
1.1.5
x(t) @ x, &t
£ o0&, @ const
1.1.6
at
;xz: ® xO x.t X—
2
S o, at
a, ® const
7 2 ~
2y x,
5 o S .,
2
1.1.7 CroOoaHOe najienue. Y cCKopeHue CBOOOTHOTO

najgeHus. JIBWKeHne Tena, OpPOIICHHOTO MO
yII0M a K TOPU30HTY:

>xt @ xo ! ® x & coso =1
‘ 2 2

N g . _ ot
VL@@ y_@sma“"th

> & 08, o) cosa
o 0@, gt @@ sina gt

>~ x 00
g ® g @ const

Als

/1
y

Vo

0

)

=y

Xo
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depepanbHas paboyas nporpamma | dusmka. 10-11 knaccbl (yraybaeHHbIN ypoBeHb)

1.1.8

Kpuponuneiinoe npuxenue. JIBuxeHne MaTepuaibHONM TOUKH 110 OKPYKHOCTH.

VYrinoBas v TMHEWHAs CKOPOCTb TOUKH: ® OR . IIpu paBHOMEpPHOM JBUKEHUU

2n

TOUKH 110 OKpyxkHOCTH © @ ® 2nv.

T
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depepanbHas paboyas nporpamma | dusmka. 10-11 knaccbl (yraybaeHHbIN ypoBeHb)

&

LlenTpocTpemurensHoe YCKOPEHHE  TOYKHU: Ay ._R ® ® R . Ilomxoe

YCKOPEHHE MaTepUaIbHON TOYKH

1.1.9 Tepnoe Teno. IloctynatenbHOe M BpamaTesbHOE JBUKEHUE TBEPJOTO Tena
1.2 JMHAMUKA
1.2.1
1.2.2 m
Macca tera. [TnotHocTs Benecta: P @
%
1.2.3 F e F F -
Cuna. [Ipunnmn cynepnosuuu cuit: £ papyoseiicrs p g e
1.2.4 Bropoii 3akon Herorona: 1151 MarepuanbHoii Touku B UCO
F @ iiia ; g&p ® Fg&t npu F = const
1.2.5 Tpernii 3akoH HploToHa AJi1 MaTtepuanbHBIX _.<—._'—>_
TOYEK: Ez ® 'Fz_; ‘F;Z F21
1.2.6
m.m
FeGg_
RZ
Cuna Tspxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTh CHITBI TSDKECTH OT BBICOTHI h Haj
MMOBEPXHOCTHIO TUTAHETHI pagnycoM Ry:
GMm
mg 0—2
R h
- O -
1.2.7 Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8
Cuna TpeHUs CKOJIbKEHHUS: F » @ nv
Cuiia TpeHus OKOSI: F P HN
Koaddumuent tpenus
1.2.9 =~
JlaBienne: P @ ——
S
1.3 CTATHUKA

91
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P e 2t ® F ™E&™ cosu
B 0 o

Rl

)
2
146 m@ p*
KI/IHCTI/I‘-ICCKEI;I aHepFI/IH MaTepI/IaHBHOP'I TOYKU.: EI(I/IH . T 7 .
m

2gE .. @ A A, ..

1.4.7 [MoTenumanpHas sHEPTUS:

JJI TIOTCHIIUAJIBHBIX CUJT Alz . E 1morenit E2n0TeHu . x @Enm‘eﬂu .

HOTGHI_[I/IaJ'IBHaﬂ SHEpPrusa MaTepHaanoﬁ TOYKH B OJHOPOIHOM IIOJIE€ TAXKCCTH:
EHOTeHu = mgh

[ToTennuanpHas dHEprus ynpyro jaeGopMUpOBaHHOTO Tena:

kx2
EHOTCHII . 2
1.4.8
B NCO @Emex ® ABceXHeHOTeHu. CHII 5
@EMCX . O
MEXAHWYECKHE KOJIEBAHUSA 1 BOJIHbI
1.5.1 ['apMoHnueckre  KoneOaHWA  MaTepualbHOM  TOukM. AmIUUTyna H - ¢asa

kosiebannii. Kuaemarnyeckoe OnucaHue:

X! @ Asinot ¢,

& ex,
X

X

) . 2
ate X ® X! > a o )SC [ J 0,mex—CMemeHnemHOJIO)KeHI/Iﬂ
t

PaBHOBECHUA.

I[I/IHaMI/I‘IeCKOC OIINCAaHUC:

ma, = -kx, rie K ® m®? . 1o suauwur, uro Fy = -kx.

DHepPreTUYECKOe OMUCaHue (3aKOH COXPaHEHHUS MEXaHUYEeCKOW IHEPIHH):
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1.5.4

I YEON 1.
v

Wntepdepenuns n qudpakuus BOIH

1.5.5 3ByK. CKOpOCTh 3ByKa

2 MOJIEKVYJIIPHAA ®U3UKA. TEPMOINHAMUKA
2.1

2.1.1 Mopenu cTpoeHHUs ra3oB, KUAKOCTEN U TBepAbIX Tei. [IycTh TepMogMHaAMuYecKas

cucrema (Teno) cocTouT U3 N OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIeCTBa
N _m
vV eo— @&—
Ny

rae Ny — uncio ABorajapo, m — mMacca CUCTEMBI (Tena), o MOJISIpHas Macca
BEIlECTBA

2.1.2 TemnnoBoe NBUKEHHE aTOMOB M MOJIEKYJ BEIIECTBA

2.1.3 BsaumoneiicTBre 4yacTuI] BELIECTBA

2.14

2.1.5 Monens naeansHoro raza 8 MKT

2.1.6 CBs13b MEXKTy JaBJICHUEM U CPEHEN KHHETUYECKON IHEPrUuei MoCTyNaTenbHOTO
TEIUIOBOTO JIBIKEHUS MOJIEKYJ HIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):

1 5 = mEy 4 _2 "
N U N
p @ mon O gy — —— © n*= M .  riem,— Macca
OJIHOZ MOJIEKYJIBI,
K] 3 @2 -3
N
n @_  _ KOHIEHTPALHS MOJICKYI
v
2.1.7 AoGcomotHas Temnepatypa: T =t°+ 273 K
2.1.8
@ d
TI0CT % 2 _ 2 ,'
2.19 VYpasuenne p = nkT
2.1.10 Mogens ueabHOTO ra3a B TEpMOJIUHAMUKE:

» YpaBHeHne MenneneeBa Knaneitpona
" BelpaxxeHHe [ BHYTPEHHEH SHEprun
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VYpaBuenne MenneneeBa — Kunaneiipona (mpumeHnMble (OPMBI 3aMuCH):

pV @ RT @ VRT @ NKT — —p—

RT
oy 1

BelpaxkeHue i BHYTPEHHEW 9SHEPIMHM  OJHOATOMHOIO  UJEAJIbHOTrO
(mpuMeHuMbIe (GOPMBI 3aITUCH):

rasa

U® vRT @ “NkT @ > RT @ veT ® > pV

2 2 21 & 2

2.1.11 | 3akon /lansTOHA 17151 JABJIEHUSI CMECH PA3PEKEHHBIX Fa30B: P =

P1 +p2+

2.1.12

m3otepmMa (T = const): pV = const,

p
n3zoxopa (V = const): T_: const ,

V
uzobapa (p = const): T_= const

I'padudeckoe mpeacTaBieHre u3ompoleccoB Ha pV-, pT- u VT-amarpammax.
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OObeINMHEHHBIA Ta30BbIM 3aKOH:

ﬁ ® const
T

I IMIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13
2.1.14
p napa '7—: p Tlapa ]—:
OtHocutenbHas BiaxHocts: P @ T ® T
HaCBIIII. l'laDZIl " HacChbIIII. l'IaD?.i

2.1.15 |H3meHeHHMe arperatHelX COCTOSHHUM BEIECTBA: HMCIAPEHHE U KOHJEHCAlMs,
KUIIEHHUE XKUJKOCTU

2.1.16 |/3MeHeHHe arperaTHbIX COCTOSIHUW BELIECTBA: IJIABJIEHUE M KPUCTAILIU3ALUS

2.1.17

22

2.2.1

222

223 Terutonepeaada kak crocod W3MEHEHUSI BHYTPSHHEW dHEPTUU 0e3 COBEPIICHHS
pabotbl. KoHBeKIMs, TEIIONPOBOAHOCTD, U3ITyUCHHE

224
VY nenpHas TEIIOEMKOCTD BEILECTBA C: O ® cmgqT

225

2.2.6 OneMeHTapHas paboTa B TEPMOJMHAMUKE: A e p@V_ Beruncnenue
paboTsl o rpaduKy mporecca Ha pV-auarpaMMe

2.2.7 [TepBbIit 3aK0H TEPMOAUHAMUKHU:

QIZ ® @UIE A12 .. U; UL AIZ

Anuabara:
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0,004, 0U U, ® RgU,

2.2.8 Bropoii 3akon TepmoaumHamuku. HeoOpaTumbie MpoIiecchl
2.2.9 [Ipunuune aeiictBust termnoBeix mammd. KII/I:
n . ASaHI/IKI{ . QHan QXOJ'I 'i QX()J‘[
QHan QHa_rp QHa_l‘p
2.2.10
maxm @ 1 o "7 " @]
xox Kapno
T
T
Harp Harp
2.2.11 | YpaBuenue TemioBoro 6amanca: Q1+ Q, +Q;+...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
3.1.1
3.1.2 B3aumopeiictBue 3apsigos. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIECTBE C JIMINIEKTPUUYECKOi IPOHHIIAEMOCTBIO &
I~ N I~ N
1
Fqulz %. _31 q9,
er 47I880 r
3.13
3.14 F
HanpsykeHHOCTh AIEKTPUYECKOTO TOJIS: E®
QHPOGHLIfI
E ok
r
OJIHOPOJIHOE TOJIE: E @ const.
KapTunsl nuHMI HANpsSKEHHOCTH 3THUX HOJEH
3.1.5

Paznocth MNOTCHIMAJIOB U HAIIPSXKCHUEC!

A4, ® g(P; 0, .~Q@(P e qU.
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NS
= m '} _2 .
e U o=
Wﬁ R @ n [ | | moer » IA€ My — Macca

1 2
p @ mon o—n

OILHOS"} MOJIEKYIbI,

3 @2 -3
N
N @__  _ KOHUEHTPAIUS MOJICKY
V
2.1.7 AobcomoTHas Temmieparypa: T =t°+ 273 K
2.1.8
— 2
W e - msy 4 3
m— 0
noct Ba - =k

2.1.9 VYpasuenue p = nkT
2.1.10 Mopenb ueansHOTo raza B TepMOIUHAMUKE:

» YpaBHEHUE MeHz[eneeBé Kianeiipona

\l7 (V)

.. BeIpaXKeHue 1JIsl BHY TPCHHEH SHEPTUH

VYpasaenne MenpeneeBa — Kianeiipona (mpuMeHuMBbIe QOPMBI 3aITUCH):

m
pV @~ RT @ VRT ® NkT ——p—
pRT
° 1 u
Belpaskenne  ans  BHYTpPEHHEH  9SHEPrMM  OJHOAQTOMHOTO  MJCAIBHOIO  Tras3a
(mpumMeHuMBIE (POPMBI 3aITUCH):
3 3 3m 3
U ®_ vVRT @  NkT ® RT @ vel @ pl
2 2 2 @ 2

2.1.11 | 3akon /lanbTOHA 17151 JABIEHUSI CMECH PA3PEKEHHBIX Fa30B: P =

p1Tp2t..
2.1.12

n3zotepMma (T = const): pV = const,

p
n3zoxopa (V = const): T__ const ,

14

n3zobapa (p = const): T__ const

I'padmyeckoe mpencrasienne u3onporneccoB Ha pV-, pT- u VT-muarpammax.
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OObeINMHEHHBIA Ta30BbIM 3aKOH:

ﬁ ® const
T

I IMIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13
2.1.14
p napa '7—: p Tlapa ]—:
OtHocutenbHas BiaxHocts: P @ T ® T
HaCBIIII. l'laDZIl " HacChbIIII. l'IaD?.i

2.1.15 |H3meHeHHMe arperatHelX COCTOSHHUM BEIECTBA: HMCIAPEHHE U KOHJEHCAlMs,
KUIIEHHUE XKUJKOCTU

2.1.16 |/3MeHeHHe arperaTHbIX COCTOSIHUW BELIECTBA: IJIABJIEHUE M KPUCTAILIU3ALUS

2.1.17

22

2.2.1

222

223 Terutonepeaada kak crocod W3MEHEHUSI BHYTPSHHEW dHEPTUU 0e3 COBEPIICHHS
pabotbl. KoHBeKIMs, TEIIONPOBOAHOCTD, U3ITyUCHHE

224
VY nenpHas TEIIOEMKOCTD BEILECTBA C: O ® cmgqT

225

2.2.6 OneMeHTapHas paboTa B TEPMOJMHAMUKE: A e p@V_ Beruncnenue
paboTsl o rpaduKy mporecca Ha pV-auarpaMMe

2.2.7 [TepBbIit 3aK0H TEPMOAUHAMUKHU:

QIZ ® @UIE A12 .. U; UL AIZ

Anuabara:
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0,004, 0U U, ® RgU,

2.2.8 Bropoii 3akon TepmoaumHamuku. HeoOpaTumbie MpoIiecchl
2.2.9 [Ipunuune aeiictBust termnoBeix mammd. KII/I:
n . ASaHI/IKI{ . QHan QXOJ'I 'i QX()J‘[
QHan QHa_rp QHa_l‘p
2.2.10
maxm @ 1 o "7 " @]
xox Kapno
T
T
Harp Harp
2.2.11 | YpaBuenue TemioBoro 6amanca: Q1+ Q, +Q;+...=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
3.1.1
3.1.2 B3aumopeiictBue 3apsigos. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIECTBE C JIMINIEKTPUUYECKOi IPOHHIIAEMOCTBIO &
I~ N I~ N
1
Fqulz %. _31 q9,
er 47I880 r
3.13
3.14 F
HanpsykeHHOCTh AIEKTPUYECKOTO TOJIS: E®
QHPOGHLIfI
E ok
r
OJIHOPOJIHOE TOJIE: E @ const.
KapTunsl nuHMI HANpsSKEHHOCTH 3THUX HOJEH
3.1.5

Paznocth MNOTCHIMAJIOB U HAIIPSXKCHUEC!

A4, ® g(P; 0, .~Q@(P e qU.
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ITorenmuanbHas OHEPpruA 3apdaa B 3JICKTPOCTATUYCCKOM II0JIC:

W e qo

A e Raglv

w

HOTGHHI/IaJ'I QJICKTPOCTATHYCCKOI'O IIOJIA: (p ® —_— .

q

3.1.6 [TpuHIMN Cyneprno3uliuu ANEKTPUUECKUX TOJEH:

E®E E, ..0®¢ 0,..
3.1.7 [TpoBoaHMKH B 3JIEKTPOCTATUYECKOM oJIE. Ycnosue paBHOBeCUS

T

3apsfOoB:  BHYTpU  TIPOBOJHHUKA E @ ), BHYyTpU U Ha IOBEPXHOCTU

nposoxunka ¢ @ const
3.1.8

€
3.1.9
ce
U
€g,S
DIIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA: Ce____ o SOC
d

3.1.10

[TocnenoBarenbHOE COETUHEHHE KOHJIEHCATOPOB:

1 1 1
U=U1+U2+..., Q= =..., C— ’_Cw (j_'
oca 1 2

3.1.11 qU CU? q2

DHeprus 3apsukeHHOro Koupencaropa: W. @ o o

32 3AKOHBLI ITOCTOSHHOI'O TOKA

3.2.1 25y

Cuia Toka: I e . IlocTosaubIi TOK: I = const

@t 24 950

st moctostHHOTO TOKa = It

322 VYcnoBus CymeCTBOBaHUS JJIEKTPUUYECKOTO TOKA.
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Hamnpsoxenne U u DJIC E
323
3akon Oma 15 y9acTKa [eTH: e _
R
324
[
R ®p_
S
3.25 CTOPOHHUX CHJI
Ucrounnku toka. JIC UCTOUHHUKA TOKA: E e
q
BHyTpeHHee CONpOTHBICHHWE UCTOYHHUKA TOKA
3.2.6 3akon Oma i NOJHOU (3aMKHYTOM) DJEKTPUYECKOM By
3
nerm: E = IR + Ir, orkyna | @ T R
R r
3.2.7
| I 1
o— —.
napasul Kl KZ
3.2.8
2
2
Ha pesucropeR: 0 @ 4 @ [ Rt @ [Ut @ ¢
R
3.2.9 A
MOIIHOCTB 3JIEKTPUYECKOTO TOKA: P e ® /U,
@t £t €50
2
TeruioBasi MOLIHOCTb, BEIIeNseMas Ha pesucrope: I @ [ ‘R — @ [U.
L
MOIIHOCTh UCTOYHUKA TOKA: P e e ® L/

E o

&t €50
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3.2.10 |CBoOonHble HOCHUTENM 3JIEKTPUUECKUX 3apsioB B IPOBOJHHMKAX. MeXaHU3MbI
MPOBOJMMOCTH TBEPJIBIX METAJIOB, PACTBOPOB M PACIUIABOB JJIEKTPOJUTOB, Ta30B.
[TomynpoBoauuku. [ToTynpOBOTHUKOBBIA U0

33 MATHUTHOE IIOJIE

33.1

B e B B,

332 OmnbiT Opcrena. MarHuTHOE T0JIe TPOBOJHUKA ¢ TOKOM. KapTrHa TUHUN WHIYKIINH
MarHUTHOTO TIOJS JUIMHHOTO MPSMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBILIEBOTO
MIPOBO/IHUKA, KATYIIKH C TOKOM

333 Cuna Amnepa, ee HalpaBJICHUE U BEIMYUHA:

F, ® IBlsino e O _ yrojl MEKIy HamnpaBlIeHHEM  IIPOBOJHUKA
u BekTopoM B

334 | Cuna JlopeHna, ee HanpasieHne u semmanna:  op q |C] SIN O | rpe O
YTOJ1 MEXy BEKTOPaMH ‘PI B . [IBwxenue 3apspkeHHOM YacTUIIBI B OJHOPOJHOM
MarHUTHOM I10JIe

3.4
34.1 IToTok BekTOpa MarHUTHOW WHAYKITUU: ﬁ 1 / B
a
O e B.S ® BScosa ﬁ
342
343
~ @ ~ '
E @ é; X0}
A
@t“/o

344 O/1C uHAyKUMYU B IPSIMOM MPOBOJHUKE ATUHON B i

1, nBMXKYIIIEMCSI CO CKOPOCTHIO - t

/N
7
=

@f l_ B OJHOPOJHOM MarHuTHOM nose B:

|Ei | ® 5 ZCOS O rae @ —yrom mexay Bextopom B 1 Hopmansio 71 k
TJIOCKOCTH, B KOTOPOH JIeKaT BeKTOphI [ ~H @, ecmu ["@R B u f" B,
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o | Bid
345
34.6 ()
NHAyKTUBHOCTD: Le__ , i @ = LI
1
E oL oLl
T ,
5y 50
3.4.7 LI?
DHeprus MArHWTHOTO MOJS KaTyuku ¢ Tokom: W, @——
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHUSA 1 BOJIHBI
3.5.1 Konebatenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KOJIcOaHHUsI B MJICATLHOM KOJIEOATEIIbHOM KOHTYpE:
> g1 ® g, SIN0L @,
NI/ \
[t ® g ® g cosorp @[  coswf o
2n 1
®opmyna Tomcona: 1 @ 21]{/7_/_(? , otkyna @ o_ o__
T ALC
Vo' . max
max
®
352
CU? LI*> _ CU? LI?
. L L L
ax ax n t
2 2 2 2 OO
353 BbIHY)XICHHBIE AJIEKTpOMAarHUTHBIE Kosebanusi. PezoHaHC
3.54 [lepemennsbiii Tok. Ilpon3BoacTBo, mepenada U MOTPEOICHHE DIEKTPUUECKOM
SHEepruu
3.5.5
E s® B #%¢
3.5.6 [llxama »1eKTpOMAarHUTHBIX  BOJIH. llprMeHeHue 53IEeKTPOMAarHUTHBIX  BOJIH

B TEXHUKE U OBITY
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3.6

OIITUKA

3.6.1

3.6.2

3akons! orpaxenns csera. & @ p
alp

T A A T

3.6.3

3.6.4

3aKOHBI IPETOMIICHHSI CBETA.

Ipenomienue csera: 1SN 0. @ 7, sinf

AOCOJIOTHBIM IOKa3aTelb MPCIIOMIJICHUS:

OTHOCHUTENBHEIN MTOKA3aTellb IMPEIOMIICHUA n —_— —_—

OTH n] @

Xop my4ei B IpU3Me.
CooTHOolleHHE  4YacTOT W COOTHOLIEHWE  JUIMH BOJH TpH  Iepexone
MOHOXPOMAaTHYECKOI'0 CBETA YEPE3 IPaHHUIly pa3Aeiia AByX ONTHYECKUX Cpen:

vV, ® v, A, ® n\,

3.6.5

ITomHOE BHYTpeHHEE oTpaxkeHue. [IpenenpHbIil
Yroia IIOJHOIO BHYTPEHHETO Ny<hy n,
OTPAKECHHUS:

sino @

3.6.6

Cobuparoniue u paccenBaromue JuH3bl. ToHKas auH3a. DokycHOE paccTosHUEe

|
F

M ONITHYECKAs CHJIa TOHKOM JIMH3EL: D ®

3.6.7

®dopmysa TOHKOH JTMH3BI: d

T 1 I '
°

d S F AN\ #

VBenuueHue, JaBaeMoe JIMH30M: f

h f 7

I'e [

H d
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B ciyuae paccenBaromiei JIMH3bI: 1
DEO™~Fe mO,

D

— 1
H d
3.6.8
3.69
3.6.10 |Unrepdepennmss cBera. KorepeHTHbIE HWCTOYHUKW. YCJIOBHS  HAOIOJICHUS
MaKCUMYMOB ¥ MHHHMYMOB B MHTEP()EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB:
A
MaKCUMYMBI — @ ® 2m_ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MHHHUMYMBI — B e 2m 1 —,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsing, ® mh m=0,+/-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E @ hv
4.1.2 he
Ee®ehve__ @ pc
A
E _hv _h
Hmnysse potona: P @ — @ @
c A
413 ®oroadpdext. Onbitel A.I'. CroneroBa. 3akoHbl GoTorddexra
4.14 VYpaBuenue DiiHmTeiiHa a1 Gortorddexra:

E(l)OTOHa = ABbeoua + Exun maxs
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hc 2
) m
e ;li' e/ve A . . ©® - E e 89— Qo
; hv Kp 2
OrOHA A
A

4.1.5 JaBnenue cBera. J[apieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MIOBEPXHOCTh U Ha

MOJTHOCTHIO TOTJIOMIAIONIYIO TOBEPXHOCTh

4.2 OU3NKA ATOMA
4.2.1
422
hc ~
mn

423 JIuneiuaTele CHEKTPBI.

CnexTp ypoBHEW 3HEPTHH aTOMa BOJIOPOA:

13,6 3B
Ee_— n=1,2,3, ..
, pe
43

43.1 Hyxnonnas monens sapa ['eiizentepra — MBanenko. 3apsj sjapa. MaccoBoe 4rciio

sapa. M3oTomnsr
43.2 PanroakTuBHOCTD.

AX €4 Y + ‘He
z z2 2
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bera-pacnan.

B-pacmag av oa Y+ e v~
Z Z+1 1 e

A
TMosutpornsrii P-pacman ; X @i, Y+ ey,

l'amma-n3nyyenue

433

~t

3aKoH paJuoakTUBHOrO pacnaga: Nt @ N, ™2 T .

~t

IIyctp m — Macca paguoakTHBHOTO BellecTBa. Torna mt @ m, - T
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