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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPEOOBaHWI K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a Takxe
c yu€toMm (enepanbHOM pabodeil mporpamMmbl BocnuTanus u  KoHuenuu
npenoaBanus yaeonoro npenmera «dusuka» B 00pa3oBaTEIbHBIX OPTaHU3AIUIX
Poccuiickoii @enepanuu, peaau3yomnuX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JIOTUKKA y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOCHHOCTEH  00ydaronuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nkay Ha yriiyOJIEHHOM YpOBHE.

N3ydenne kypca (Qu3NKA yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCJIOBHM NS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYalIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
oOydJaronmmcsi, KOTOpbIE HEOOXOMUMBI I TMPOJOJDKEHHUs O00pa3oBaHUs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeJMEeTHbIe, TpeaMeTHble (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpeMETHBIM M TPEAMETHBIM pE3yJIbTaTaM OOyYaroIUuXCs, OCBOMBIIHX
nporpamMmmy 1o Gpu3nke Ha YpOBHE CpeaHEro oo1iero oopa3zoBaHus Ha yri1yOJa€HHOM
YPOBHE, SBJISIETCS] CHCTEMHO-I€ATETLHOCTHBIN MTOIXOI.

[Iporpamma no pu3rke BKIIOYACT:

IUTAHUPYEMBIE PE3yJIbTAThl OCBOSHUS Kypca PU3UKU Ha yTiayOJIEHHOM YPOBHE,
B TOM YHCJIC TIPEIMETHBIE PE3yJIbTAThI 10 TOJIaM O0YUCHUS;

cojJiepKaHue yueOHOoTro npeaMera « Du3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MIPOTPaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUYHUTENEH U
MPENIOCTaBIsAECT BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/OB K TPENojaBanuio (HU3UKH HA YIIIYyOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHu’ 00 okpykatoieM mupe. LLKompHBIN Kype (GU3UKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWN, HW3yYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeInIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJlyuYEHHUS HOBBIX MaTEepUATOB C 3aJaHHBIMHM CBoOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuarorierocsi, B OpMHUpOBaHNE YMEHUH MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IIPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIE0BAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA e, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUH C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3uku
oObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce sBIsieTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoiara€T MCMIOJb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryo€HHOTO ypOBHS
MPEANnosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUW M TEXHOJIOTUM, a Takke OOCYXIEHUs
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€30acCHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpYyeTCsl Ha UCMOIB30BAHUHN CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mponecca. [l yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuaina, JabopaTopHble paboTbl U pabOThI MpakTukyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciydyae npakTukyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIyTOUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamus padot
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAHHE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOM MHCTPYKIIHH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
1a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUYECKUX PabOT OCYILIECTBIISIETCA
YYaCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U ITOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yIeseTCs PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKON MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaKk U HHTErpupys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKM3HU, TpeOyrolue BbiOopa GhU3nIeCKOn
MOJIEJH JIJIsl CUTyallM MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOnEHHOrO YpOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kabuHeTe (M3MKM JOIDKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000pyI0OBaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pusnKe y4eHUYeCKux
OIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHOe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHWE [JIsl YUYEHHYECKHMX MPAKTUYECKUX padoT
dbopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CledrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamommuxcs. TemaTMueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHUpOoBaHHE UWHTEpeca M CTPEMJICHUS OOy4YarolMXcsd K HayYHOMY
U3YUYEHUIO TPUPOJBI, Pa3BUTHE UX MHTEIUVICKTYalbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUSI KAK pe3yJbTaTa U3yUEHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUNH O pPOAM (U3MKK i1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAIBHONW  JIESITEILHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHEeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened oOecrneynBaeTcsl peuieHHeM CIeAYIOUIX 3a]ad B
Iporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

(dbopMupOBaHHE YMEHUHN PUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKOn
MOJICNIA, AJEKBAaTHOW YCJOBHMSM 3aJadyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPEAY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO37laHUE YCJOBUM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpaeTcs OOYYaIOUIUMUCS, IUIAHUPYIOIIUMHU TPOJODKEHUE
0o0pa3oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOCHHOCTEN 00yJarouXxCs.



COJAEPKAHUE OBYUYEHUSA
10 KIIACC

Pa3znen 1. Hay4yHblii MeTOA MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT W TEOpHsl B TpoIEecce Mo3HaHUs mpupoisl. Habmrogenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHBIHN 3apsiy).
['mnore3a. ®U3N4ECKUi 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DHU3ndecKas TEOpHs.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne Cuiibl TOKA U HANPSKEHUS B LIEHU TOCTOSTHHOTO TOKA IPY IIOMOIIH
aHaJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3aJ1a4yl MEXAHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKUUH Ha OCH CUCTEMbl KOOPIMHAT.
CroxeHune nepeMelieHUi U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHOE  nBMKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTenpHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHT€HLUUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPUCTHUK
JIBHYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELyKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NMPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO aJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOPUN).

N3yuenue nBukeHus Tena, OpoIIeHHOro ropu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeprojia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanpHbie cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaIEHHUs OT BBICOTHI HAJI
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpPOTHI. JBrkeHe HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwina ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHHUS U CUjla TPEHMS ITOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOAIIUITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUATIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

HN3mepenune macce o B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

N3mepenre paBHOACUCTBYIONICH CUJI IIPU ABMXKEHUHM OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruMOTE3BI O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3y4yeHne NBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOH depe3
JErKuit OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cii0BusL paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY ci10BuUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U PacUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEpPHUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomMmeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEYHOM mnepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOYKH.



[loTeHnIManbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbI. [loTeHIManpHasS
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus tena
B TPABUTAIIMOHHOM TOJie OJHOPOAHOrO Inapa (BHyTpHM MU BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTCHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaTbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mMepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIbHOW SHEPrUil INpU
JEMCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne nMiryJibca Teia 1o TOpMO3HOMY Iy TH.

N3mepenne cuibl TITU, CKOPOCTH MOJAETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHH.

M3mMepeHrne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS NMOTEHUUATbHON HEPTUU TPYKHUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUA MOJIEKYJIIpHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KUAKOCTEU WU
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. [llkama
temmneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temmneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, u300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPENHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUSA €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopenu KpucTamin4ecKuX peueToxk.

Hab6mronenue u ricciegoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy TopsUueii U XOJI0IHOM BOJOM.

N3ydenne H30TEPMUYECKOr0 Ipolecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
dpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3yuenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue il BHYTPEHHEW SHEPTUH OJHOATOMHOTO UIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruucienue padoTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Tternorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa. VYaenbHass TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TeminoThl mnpu  Teruonepenade. I[lonstue 00
aanabaTHOM TIpoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHyTpeHHss dHEeprus. KoamdecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUM TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAIIUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne! aectBus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHruecKue YCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHeHue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOTO Mpoecca.



KoMnproTepHble MOJEIN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y neapHas TerioTa
napooOpa3oBaHUsI.

HacellieHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JAaBJICHUS B
YKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lmaBnenne W Kpuctaimms3auus. YJIENbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKUHA
TEIJIOBOTO pacUIupeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(pUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSYKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmarnuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3y4deHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenune ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanne 3aBUCUMOCTH AepopMalMy pPE3MHOBOro oOpasma  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekrpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnekTpu3alus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYHPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3aps. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DIeKTprdecKoe nmose. Ero neicTre Ha JIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mons.  [IpoOHbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NOTEHLHMATOB U
HanpsbkeHue. [loteHinumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHUIIAEMOCTb BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.



[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHoe COeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOopa.

JIBr>keHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Baun ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAu
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSKEHHOTO KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

OrieHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKAILIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIEIOBATEIbHOM COESMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmMpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI TMOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McToOYHUKH
toka. Hanpsoxenue U n DJ1C é.

3akon Oma Jid yyacTka 1eMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHBI U IUIOMIAJd TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOIO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKOoH OMa 151 TOJIHOU
(3aMKHYTOM) dJeKkTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCHUMOCTbh COIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CHUJTBI TOKA OT CONPOTUBIICHUS MPU MOCTOSTHHOM
HaIPsHKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco6bl coennnHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJIKOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenenoBanye CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMpsDKEHUS JJIA  JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBIICHUSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC raabBaHMUECKOro 3JeMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COINPOTUBICHUS METAUIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[ToynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTPpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DNeKTpUYecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUO,
TpaH3UCTOp, (HOTOAUO/, CBETOMO, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BhITUIABKA
QIFOMUHUSA, YJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M NPOBOJUMOCTb BO3yXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB ¥ TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaoGmronenne amexrpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIICHHSI  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3ryecKuil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUMYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BETUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMAaTHKW,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, TUIIOTe3a, (PU3MYecKass BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJlydeHHWE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIJIbI, JJIEKTPUUECKHE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTbleé KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), IBHUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJ[y4YE€HHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Maznummnoe noJe.

B3auMoneicTBUE TIOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBOro BUTKa). OnbIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JIBH>KEHHE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperria.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuyeckne YCTpOHCTBA M TEXHOJOTHYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa  7uHWA  WMHOYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW MHYKIIMU TIOJISL ITTMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienne nBuKeHUs MmyyKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOMU
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM uWHAykuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAOyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHAYKTHBHOCTH B II€MH ITOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKIIHH.

DHEprusi MAarHUTHOTO TOJIST KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3AIMHU TeJl MPU ABMKCHUH B MAarHUTHOM T10JIC
3emuu.

Jemoncmpayuu.

HaOnronenue siBneHus 3I€KTPOMarHUTHOM HHAYKIUU.

Hccnenoanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sIBICHAS] CAMOUHIYKIIHH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpneu S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u uactora kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoieOaHuid U 3aBUCUMOCTH TMepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaIbHON MO/IENIN MPY>KUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyroM MO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBaHue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPrUU B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS IMpU PA3IMYHOM (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTporepeaay.

Hemoncmpauuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylmika MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMEeHHOT0 TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMacHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAobHbIE BOJIHBL. Ilepuos, CKOpPOCTh pacHpOCTpaHEHUs U JJIMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)XCHHE, MpelIoMIIeHHE, HMHTephEpEeHUUs |
U pakiys.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HeHHE OKPY KaIOLIEH cpeabl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYUYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTalus BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoMCcTBa  DJIEKTPOMArHWTHBIX  BOJIH:  OTPaXXE€HUE,  MIPEIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[xana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeNeBUAcHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAOIEH CPeIbl.

TexHuyeckue ycTpoWcCTBAa M MPAKTUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroienue oTpaskeHus M MPETOMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny U nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pEe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro MpUMEHEHHE.

Habmoenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW W
4acTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIIUs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPahHUOIETOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHENHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cBera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
nperaomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npesioMiieHHs. [10CTOSHCTBO 4aCTOTHI
CBETA Y COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUUECKOT O CBETA YEPE3
TpaHully paszena AByX ONTUYECKUX CPENl.

Xox nyueit B npusme. [ducnepcust cera. ClioxkHBIA cocTaB O€lI0ro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUSI.

Cobuparoniyie u paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U ONTHYECKAs] CHJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOT'O PACCTOSIHUSI TOHKOU
cpepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wW300paKeHUN TOYKM W OTpe3Ka MpsSMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MAakKCHMyMOB TIpM  MAJE€HUM MOHOXPOMAaTWYECKOro CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue moJiIHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnepoBanne Xojila CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepeHnu cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKy.

Habmonenne nudpakiinOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHne MOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 IMIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEpEHIINN U TIOJIAPU3AIH CBETA.

N3ydenne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3IIYYEHHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenune qrHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIydeHHUs CBETOAMOJAA MPHU MOMOIIU AUGPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHHuYecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YdeHU4YeCKui IKCIEPUMEHT, TaO0OpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHne MMIYJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Paznen 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YE€PHOrO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIGHHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllylo MnoBepxHocTh). Omeitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yacTull. Bonuel ne bpoiud. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca dactuubl. KopmycKylsipHo-
BOJTHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CHEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3PdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYHNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossaaoi [manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUITbI TOKA Yepe3 CBETOAMOJ OT HAIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OneITBl IO HCCIEAOBAHUIO CTpoeHus atoma. [lmanerapHas monenb aroma
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u norsomienre (GOTOHOB MPU MEPEXoe aToma ¢
OJIHOTO YPOBHS 3HEPTUHU HA IPYTOM.



Bunpl ciektpoB. CiekTp ypoBHEN SHEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenenoBanne CIieKTpa pa3peKEHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHO20 A0PA U IIEMEHMAPHBIX YACMUY,

Hyxknonnass mogens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMma-u3iydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3JIy4YECHUS. BiusHME pagMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POoH n3inydenus. JJozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [denenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSAEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-riitooHHas MOJENb aApPOHOB.

®usuka 3a npegenamu CtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
DHEPIUsl.

EauHcTBO Pu3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. IIpyMeHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHMUSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEpPUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3BoIonuu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbel. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYeHNUE.

Macmrabnas ctpykrypa Beenennoid. MeTaranakTuka.

Hepeménnnle mpobyieMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHUH I ONpeeNieHUs MOJI0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MOJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust ((U3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNW  3aBUCUMOCTEU
bu3nYeCcKX BEIWYWH, MPOBEPKA MPEAIOKEHHBIX THUIMOTE3 (BbIOOp M3 paborT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHUECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTUKYM)).

O0o0maroee MOBTOPEHHUE.



O06o0061enne U cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DJIEKTpoAMHAMUKa», «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « DIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUECKOM cepax AesITeIbHOCTH YeTIOBEKA, POJIb M MECTO (DHU3HUKH U
ACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIONICH,  OOBSICHUTEIBHOW U  IMPOTHOCTHYECKON  (yHKIUI
bu3nueckoit Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (¢u3NUecKoW KapTHUHE MHUpPA, MECTO (PU3NUYECKON KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I poBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKUMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKIUNA. [Ipu3Haku TOMOOHS TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpPUpONE, KoyieOaTeIbHbIE
JIBW)KCHUS B JKUBOW MPUPOAE, ODKOJOTMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEJUILIHMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKN, CIEKTPAIbHbIA aHaIHU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTraTENb SKOOMU, TreHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUraTelb, pasap, PaIuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBY-meuyb, ynpTpa3ByKOBas IHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukary
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUU 00YUAOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIICYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHU C UX (PYHKIMUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOU NESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYyAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CHOCOOHOCTH OLICHMBATh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

ICTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3HMUECKON HAyKe.
TPYAOBOI0 BOCIIUTAHMS:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 00JaCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAIOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTHM HAYYHOU JEATEIbHOCTH, TOTOBHOCTH B MPOLECCE
U3y4deHUs: (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS
Bba3oBble JJornueckue JelicTBUA:

CaMOCTOATENbHO  (POopMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcsATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMbI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCIOBHUSX peajbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.

Ba3oBnlie ucciienoBarejnLCcKe 1eHCTBUA:

BJIa/IETh HAy4YHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENIOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUeOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3W U aKTyalH3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3UKE B TPAKTUYECKYIO OOJACTh
KHU3HEICITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nunpopmanueii:

BJIAJ€Th HaBbIKAMU MOTYy4YeHUsI HTHGOPMALIMK (PU3UYECKOTO COAEPKAHUS U3
VMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3alMI0 M UHTEPIpPEeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COONIIOJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COAEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHHs WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyATH3AIIH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUHOH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMsI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessTh poJid ¢ Y4ETOM MHEHHM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYacTHHKA KOMAaHJIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh TO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B pPa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABIISITh IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacHmpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX IPEANOUTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIM W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMBIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTI'O
pelIeHNUS;

e yMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yJIbTaTOB
NESITEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIN3e Ppe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce AOCTHMXKEHHS JIMYHOCTHBIX PE3YJBTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBII WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIHOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHIKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh SMOILMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUH OOILECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspemaTh KOH(QIUKTHI.

[MTPEAMETHBIE PE3VJIbTATDI

K xoniy o0ydenus B 10 knacce npeMeTHBIE Pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaOIIUXCSI YMEHHIA:



NOHUMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMAIbHOM U OITUYECKOW cdepax AesITeTbHOCTU
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJb (PU3MUECKON TEOpHH B
dbopMUpPOBaHNY TIPEICTABICHH O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeNed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBIEHMI): MHEpLMATbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJIHOE IaJICHUE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, NICANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycioBHs (TpaHuLbl, 00JACTH) MNPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IPOLECChl U  SBIICHUS,
UCIOJIb3YSl OCHOBHBIE MOJIOXKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M TEepeMelieHus,
3akOHbl HploTOHA, mpuHOMI — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruH,
YCJIOBHSI paBHOBECHS TBEPAOro Teia), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs HUMITYyJIbCA M MEXAaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTIOIb3YS
ocHoBHble mOJOKeHUd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJUMHAMUKUA (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHLEHTpAIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU I3TOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SIBICHUS, WCIIOIb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIsI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa I ydacTka
UenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIenua,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJB3Yysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl PJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, JHEPTUS YIIPYTOH
nedopMan mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEMIOBOrO IBUTATENA; JIEKTPUUECKOE IMOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOTO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJABHKYIIAS
cuia, Cujia TOKa, HalpsyKEHUE, MOITHOCTh TOKA, JJIEKTPUUYECKass EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBW)KEHHE, TEIJIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOJAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETMUHHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTed  HM3MEpPEHU, JenaTh  BbIBOJBI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH
MOJlyuYeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOU
TUMOTE3bI;

co0r01aTh IpaBuiia 0€301aCHOIO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMKax  y4e0HOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHMM aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll MojeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHATH POPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PU3NIECKHIX
TEOpUH TPU UCTOIH30BAHUM MAaTEMaTHYECKMX METOJIOB pEIICHHs 3ajad,
MPOBOANUTH PAcU€Thl HA OCHOBAHUH WMEIOIIUXCS TaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PELIECHUS C YUETOM IMOIYYEHHbIX
pe3yJIbTaToB;

pemats KadeCTBEHHBIE 3a/Jauy, TpeOylolne NPUMEHEHHUsS 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAaKKE WHTETpAllUi 3HAHUNA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOrO0 IHUKJA: BBICTPaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHME 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJOTHUECKUX MPOIIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MYECKUMH IpolLieccaMu, C
MO3UINI SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHUU JOCTHIKCHHUN
HayKl M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00111eCTBa;

NPUMEHATH pa3jNyHble CIOCOObl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOIMM, IPU TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMI0 W OLIEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISIT OpraHU3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylme C HCIOJIHEHUEM pa3jINYHbIX COLMAJIBHBIX pOJIEi,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHAIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ] KaXXIOro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALMIO K Oyaylied npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoHity oOydenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUECKOM, TEXHOJIOTHUECKOM, COIUATTbHOMN
U ATUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKU B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OIMUCATEIbHON, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHEIUaIbHOW TEOPUH OTHOCUTEIHLHOCTH, KBAaHTOBOW (DU3UKHU, POJIb
¢bu3znueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHHBI MHpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENeH (U3MUECKHUX TEJl U MPOIIECCOB
(s1BJI€HUIT): OMHOPOJHOE AINEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUs, MaTEeMaTUYECKUN MAasTHUK, WJI€aJbHBIMI
PY>KUHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbIN KOHTYD, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;

paznuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB M
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEIUalbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



NEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThl CEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIIITeNHHA);

aHAIM3UPOBAaTh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBelil ¥ BTOpoi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHHUS 3aps0BOrO U
MacCOBOTO YHCEJI M SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHDKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMA 3JIEKTPOCTATHYECKOTO
1OJI, PA3HOCTh MOTEHLMAJIOB, JJEKTPOABMXKYLIAs CHJIA, HWHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWja AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIIASL CHUJIAa CAMOMHIYKLHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz apa, SHEPTUsl CBSI3U S/Apa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUMA:
AJIIEKTPOMArHUTHAsL UHIYKIHUS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, [AWUCIEpCHs, TIOJHOE BHYTPEHHEE OTpa’KEeHUeE,
doTornexrpuueckuit apdekt (botorddexr), anvba- u 6eTa-pacnasl saep,
raMMa-u3iydeHue saep, Gu3ndecKkue NPUHIMIIBI CIEKTPAJIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENsATh HaIlpaBiI€HUE WHIYKUWW MAarHUTHOTO MOJIsi MPOBOJAHHMKA C
TOKOM, cuJiibl Ammepa u cuiisl Jlopeniia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJiOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI i1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CUCTEMAX, B MEKTaJTaKTUYECKON
cpeje; ABMKEHUS HEOSCHBIX Tell, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJBb30BAaHUEM MPSAMBIX M3MEPEHMH, INpU H3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUMOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUMU;
coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  yuyeOHOro  S3KCIEepUMEHTa, MpakTUKyMa U  y4eOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
du3nuecKkue MOJen, OTBeYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NYECKUX TEOPUU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEIIECHUSI C YUETOM IMOIYYEHHBIX
pE3ybTaTOB;

pemarh KadecTBEHHbIE 3a7aud, TpeOyrollne NPUMEHEHUs 3HAHUM u3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IHUKJA: BBICTPAUBATh JIOTMUECKYIO
LEMOYKY pacCy>XJIEHUH ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJid OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIa1a POCCHICKUX U 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXAIOLIEr0 MHUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBATDH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM € (PU3MYECKUMH IpolieccaMu, C
MO3UIINHI AKOJIOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOIOIb30BAHUM, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMHM JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jlyHble COCOOBl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJIEp)KaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHI, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMI0 W OLIEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B TpyHmne C HCIOJIHEHUEM pPAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYaLMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJIOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBJISITh MOTUBALIMIO K OyAyiel npohecCuoHaNbHOU AESTENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dekTpoHHbIe (LM (pPOBbLIE)
n/ Kontpoabubsl | IlpakTHuecku
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
n e padoThI e padoThI
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 HayunbIit MeTO TTIO3HAHUS IPUPOJIBI 6 bubmmorexa [TOK
' Y A PHpoX https://m.edsoo.ru/f16b68d7
Wroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 15 1 bubmmorexa OK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 14 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.3 Craruka TBEpAOTO TENa 6 1 bubmorexa [TOK
https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 Bubnrorexa [IOK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA

31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON s | bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/f16b68d7
32 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 Bubmorexa OK

https://m.edsoo.ru/f16b68d7




13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 14 bubnmnoreka HOK
' @Da30BbIe NEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpruYecKoe moie 24 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN MEKTPUUECKUN TOK 24 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3MyHbIX Cpeaax 6 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3nen 5. DUSHUYECKUM TPAKTUKYM
N bubmmoteka IIOK
S0 Dusiieckiit npaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
Pe3epBHOE Bpems 0 bubamorexa LOK
PBHO® BP https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

Ne KoauuecTBo yacoB
HaumeHnoBaHue pa3aesioB DJIeKTpoHHbIE (U (PPOBBIE)
n/ Kontpoabusl | IlpakTHuecku
H TeM MPOrpamMMblI Bcero odpa3oBaTe/IbHbIE Pecypchl
n e padoThbI e padoThbI
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MarsuTtHoe 1moJje 14 bubmuoreka [{OK https://m.edsoo.ru/39859¢f1
DnekTpoma a
12 JICRTpOMATHHTHAA 13 1 Bu6miorexa LIOK hitps://m.eds0o.ru/39859%f1
HHTYKIUS
Wroro no pazneny 27
Paznen 2. KOJIEBAHUWS U BOJIHbBI
2.1 MexaHndeckue KoiaeoaHus 10 bu6mmoreka IIOK https://m.edsoo.ru/39859¢f1
DnekTpoma e
22 JICKTPOMATHHITHE 15 Bu6miorexa [IOK https://m.edsoo.ru/39859f1
KoJieOaHus
M
2.3 CXAMMACCIIC 1 10 1 bu6nmoreka LIOK https://m.edsoo.ru/39859ef1
ANEKTPOMArHUTHBIE BOJHBI
2.4 Ontuka 25 1 bubmuoreka [{OK https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcnoBrl CTO 5 1 bubmuoreka [{OK https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 | KopuyckyispHo-BomHOBOH 15 Bubmuorexa [JOK https://m.edsoo.ru/39859f1
Tyaan3Mm
4.2 ®dusuka aToma 5 bu6mmoreka IIOK https://m.edsoo.ru/39859ef1




4.3

dusuka aTOMHOTO sapa u
OJICMCHTAPHBIX YaCTHUIL]

bubnmoreka [{OK https://m.edsoo.ru/39859¢f1

Uroro no pazgeny

25

Pa3peua 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1

DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

12

bu6mmorteka LIOK https://m.edsoo.ru/39859ef1

Hroro no pasaceiny

12

Pazgen 6. PUSHUYECKHI MIPAKTUKYM

6.1 Ou3nvecKuil NpakTUKyM 16 16 bubnuoreka L{OK https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
CucremaTtuzanus u
0000111eHIE TPEIMETHOTO
COJIep KaHUs U OIbITa
7.1 JIeATEIILHOCTH, 15 bu6nmoteka LIOK https://m.edsoo.ru/39859ef1
MPUOOPETEHHOTO PU
U3y4EHUH Kypca (GU3NKU
10 — 11 xmaccos
Hroro no paszneny 15
Pe3epBHOE Bpems bubnnoreka [{OK https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO
- 170 16

YACOB I10 [TIPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabubie | IpakTuueckue
n/n Bceero u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
®uszuka — pyHaaMeHTalbHas HayKa O
| npupoae. HayuHblil MeTo1 mo3HaHUs | bubnnoreka [JOK
Y METOJIbI UCCIICIOBAHMS (PU3NICCKUX https://m.edsoo.ru/1beef346
SIBJICHU I
DKCIIEPUMEHT U TEOpHs B MpoOLECcCe
2 [MO3HAHUA Opupoasl. Habmronenne u 1 bubnnorexa LIOK
PHPOZEL https://m.edsoo.ru/3a7fde29
HKCIIEPUMEHT B (PU3UKE
Crioco0b1 u3MepeHus (PU3NIECKUX
BEJIMYMH (aHAJIOTOBBIC U ITUGPOBHIE
3 U3MEpUTENbHBIE TPUOOPHI 1 bubmorexa HOK
P PHBOPHL, https://m.edsoo.ru/34¢4993 1
KOMITHIOTEPHBIEC TATYMKOBBIE
puOOpHI)
[TorpemnocTs n3MepeHun
4 ¢bu3nueckux BeIHUuH (aOCONIOTHAS U 1 Bubmmorexa LOK
https://m.edsoo.ru/ca2def03
OTHOCHUTEIIbHAs)
MonenupoBanue GU3NIECKUX
SIBIIGHUH ¥ MPOIIECCOB (MaTepHalibHAs
5 TOUYKA, A0COJIFOTHO TBEPJIOE TEIIO 1 buGmorexa LIOK
: P . https://m.edsoo.ru/7f18fda3
ujeanbHas KUIAKOCTb, U/I€aJIbHBIH Ia3s,
TOYEUHBIH 3apsin). [ unoresa.




DuU3nYECKUi 3aKOH, TPAHUIIBI €T0
NpUMEHUMOCTH. DU3nyecKast TEOpusl.

Ponb 1 mecTo dusuku B
(bopMUPOBAHUN COBPEMEHHOM

bu6mmoreka [IOK

6 y
HAYyYHOW KapTUHBI MUPA, B https://m.edsoo.ru/eabbded1
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.
Mexanunueckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh bubmuorexa [JOK
MeXaHW4ecKoro apuxenus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4uu MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH,
€ro MPOEKI U Ha OCH KOOpAMHAT.
8 Tpaekropus. Ilepemenienue bubnnorexa [IOK
P pust. 17ep ’ https://m.edsoo.ru/30a108a5
CKOpOCTb. VX Ipoek1uy Ha ocH
KOOpJMUHAT.
PaBHOMEpHOE ITPAMOIMHEWHOE
JBUKEHHUE. 3aBUCUMOCThH KOOpPJIMHAT,
9 CKOPOCTH, YCKOPEHUS U Ty TH bubmmorexa [TOK
p Y . p y https://m.edsoo.ru/89ba7190
MaTepHaIbHOM TOYKH OT BPEMEHH U
uX rpaduxu.
10 CrnoxeHue nepeMenieHuii u bubnmoreka [JOK
CKOpPOCTEH. https://m.edsoo.ru/761d18aa
11 Pemenue 3agau no teme: “CroxeHnue bu6mmorexa [IOK
NepeMENIeHUI U CKOpOoCcTen ™. https://m.edsoo.ru/a99549a7
HepaBHOMEpHOE NBHKEHHUE.
12 MrHoBeHHas ckopocThb. CpeaHss bubnnorexka [HOK

ckopocTb. MX mpoeknuu Ha ocH
KOOpJUHAT.

https://m.edsoo.ru/b7560bbf




13

Pemenue 3anad no teme: “Cpenssis
CKOpOCTB .

bu6mmoreka [IOK
https://m.edsoo.ru/f738109c

14

Yckopenue. Ero npoekuust Ha ocu
koopauHar. [Ipsmonnneiinoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpEHHEM. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U
MyTH MaTEPUAIBHON TOYKHU OT
BpPEMEHH U UX IpapuKu.

bu6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5

15

CBobOosiHOE najieHue. Y cKopeHue
CBOOOTHOTO Ta/IeHUs. 3aBHCUMOCTh
KOODPJIMHAT, CKOPOCTH, YCKOPEHUSI OT
BpPEMEHU U UX IpapuKu.

bubmuorexa [JOK
https://m.edsoo.ru/33196fbe

16

JBm>xeHue Temna, OpOIIEHHOTO O]
YIJIOM K TOPU30HTY/ 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduKu.

17

Pemenue 3anau 1o teme: “JIBUkeHUe
Temna, OPOIIEHHOTO MOJ] YIJIOM K
TOPU30HTY .

18

KpuBonunelinoe 1BUKEHHE.
JIBrKeHHE 110 OKPYKHOCTH. YTJI0Bas
Y JuHeHas ckopocTk. [lepuoa n
4yacToTa o0palieHusl.
lenTpocTpeMuTeILHOE
(HOpMalbHOE), KacaTelIbHOE
(TEHreHMAJIbHOE) U MOJIHOE
YCKOpPEHHUE MaTepUaIbHON TOUYKHU.




Pemrenne 3a4a4 110 TEMC:

19 « . »
KpusosnHeiiHoe nBuxkeHue”.
TexHuueckue yCcTpoicTBa u
TEXHOJOTHYECKUE MPOLIECCHI:
20 CIIUJIOMETP, JBHXKECHUE CHAPSJIOB,
LEIHbIE, IeCTePEHYAThIC U PEMEHHBIC
nepeaadu
)1 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBbrIif 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCYETA.
22 [Tpuniun oTHocuTenpHOCTH ["anues. bubmorexa [TOK
. https://m.edsoo.ru/5a9e4a64
HewnHepuuanbHble CCTEMBI OTCUETA
(ompeneneHus ¥ MpUMEpHI).
Cuna. [IpuHIMN Cyneprno3uiu CUil.
3 PaBHogxeiicTByromas cuiia. Bropoi bu6mmoreka [JOK
3akOH HproTOHA 111 MaTepuanbHOU https://m.edsoo.ru/141d3837
Touku. Macca Tena.
24 Bzanmonerictue ten. Tperuii 3akoH bubnnorexka [JOK
Herorona nia maTepuanbHbIX TOUYEK. https://m.edsoo.ru/57dba505
)5 Pemenue 3aga4 Ha npUMEHEHUE bubnuorexa [JOK
3ak0HOB HbroTOHA https://m.edsoo.ru/bdf997fb
26 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
3akoHOB HrroTOHA https://m.edsoo.ru/9aba2b0a
3aKOH BCEMUPHOTO TATOTEHUS.
27 OKBUBAJIEHTHOCTb IPAaBUTALMOHHON U bubnnorexa LIOK

WHEPTHOU MacChl

https://m.edsoo.ru/2275726




28

Cuina TSHKECTH M yCKOPEHUE
CBOOOIHOTO MaACHUS. 3aBUCHMOCTh
YCKOpPEHUsI CBOOOHOTO TaJICHUS OT
BBICOTBI HaJ] IOBEPXHOCTHIO IJIAHETHI
U OT reorpa)u4ecKkoi upoTHI.

bu6mmoreka [IOK
https://m.edsoo.ru/11abfa0a

29

JIBukeHHEe HEOSCHBIX TET U UX
cryTHUKOB. IlepBasg kocMudeckas
cKopocTh. 3akoHbl Kemepa

bubmuorexa [JOK
https://m.edsoo.ru/Oac2cd84

30

Pemenue 3amau mo remaM: “3akoH
BCEMHUPHOT'O TATOTCHHUS, IBHXKCHHE
HEOECHBIX Tel .

bu6mmoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo0.ru/2cb29676

31

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Tena. Bec Tena, ABMKyIIerocs ¢
YCKOPEHHEM.

bubmuorexa [JOK
https://m.edsoo.ru/a28aa7ad

32

Cuna tpenus. [Ipupona u BuzbI cun
Tperust. Cyxoe TpeHue. Cuna TpeHus
CKOJIbJKEHUS U CUJIA TPEHUS

nokost. Koappuuuent tpenus. Cuna
COINPOTUBIICHUS IPU JBMKEHUU Teja B
KUJKOCTH WM ra3e, €€ 3aBUCUMOCTh
OT CKOPOCTU OTHOCUTEIBHOTIO
JIBUKECHUS.

33

Hasnenue. I'napocrarnueckoe
nasienue. Cuna Apxumena

34

Pemrenue 3agad mo reme:
“I'mapocTaTH4ecKoe J1aBlieHne”

35

TexHuueckue ycTpoiucTsa u
TEXHOJIOTMYECKHUE IIPOLECCHI:




MNOAUIMITHUKH, IBHUXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK

36 [ToctynarenbHOE U BpalaTeabHOE bubnnoreka [HOK
JIBH>KEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢e

37 MOMEHT CuJIbl OTHOCUTEIIBHO OCH bubmmoreka [JOK
BparteHus. [liedo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teiy. LleHnTp Tsokectu Tena.

VYcnoBusi paBHOBECHUsI TBEPAOTO Tea.
38 Ientp TsKECTH TEna. Y CI0BUS bubmmorexa [OK
https://m.edsoo.ru/9aa79a7d
paBHOBECHUS TBEPJIOTO Tea.
YcroiunBoe, HEyCTOMYUBOE,
0e3pa3nuyHOe paBHOBECHE.

39 Pemenune 3agau no teme: “ycnoBust bubnuoteka [JOK
paBHOBECHsI TBEPAOIO Tena” https://m.edsoo.ru/dc1caac0
TexHu4eckue ycTpoicTsa u

40 TE€XHOJIOTMYECKHE MTPOLIECCHI:

KPOHIUITENH, CTPOUTENIbHBIN KPaH,
penieTyaTbie KOHCTPYKIUU.

41 KonTponbhas pabota no teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBeporo Tena" https://m.edsoo.ru/9f5a574c
NMitynsc MaTepHaIbHON TOYKH,

CUCTEMbI MaTepUaIbHBIX TOUEK.
42 I{eHTp Macc CUCTEMBI MAaTEPUAITBHBIX bubmmorexa [OK

Touek. Teopema o IBIIKCHHH IIEHTPA
Macc

https://m.edsoo.ru/4bb8294b




43

WimMmynbe CUITBI ¥ U3MEHEHUE
UMITyJIbCa Tella. 3aKOH COXpaHEeHUs
HMITYJIbCA. PeaktusHoe JABUKCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/13f0a221

44

MOMEHT UMITyJIbCa MaTepHATIbHOMN
toukH. [IpencraBnenue o coxpaHeHUu
MOMEHTA UMITYJIbCa B [ICHTPAJIbHBIX
MOJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

45

Pewienue 3agau no reme: “UMIyIibc
Tesa, UMITYJIbC CHIIBI, MOMEHT
uMmIyJbca’”.

bubmuorexa [JOK
https://m.edsoo.ru/f7706d63

46

PaboTa cuiibl Ha MaJIOM U Ha
KOHEYHOM TepPEMEIICHUH.
['padmyeckoe mpencraBieHne paboOThI
CcHIIBl. MOITHOCTE CHIIEI

bubmuorexa [JOK
https://m.eds00.ru/913974c7

47

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

bu6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

48

[ToreHnuanbHbIE U HEMOTEHLIUAIbHBIE
cuibl. [loTeHnManbpHas SHEPTUs.
[TorennmansHast SHEPTHs
ynpyroaeopMHUPOBAHHOTH
npyxuHsel. [loTeHnIManpHas SHeprust
TeJa B OJJHOPOAHOM rpadUTallHOHHOM
nosie. [TonennmansHas SHEpTrUs TeNa B
T'PaBUTAIIIOHHOM IOJI€ OJJHOPOIHOTO
nrapa (BHyTpH U BHE 11apa)

Bropas xocMudeckasi CKOpocTh

bubmuorexa [JOK
https://m.edsoo.ru/554bafcc

49

TpeTbst KocMUUecKkas CKOpocThb. CBA3b
paboThl HEMOTEHLUATBHBIX CHJI C

bubmuoreka [JOK
https://m.edsoo.ru/f57b4e01




MU3MEHEHHUEM MEXaHWYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKON YHEPrun

Yopyrue u Heynpyrue CTOIKHOBEHHSL.
VYpaBaenue bepHyiuu 175 uaeanbHOM
JKUJIKOCTHU KaK CJIE/ICTBHE 3aKOHA
COXpaHEHHUS MEXaHUYECKOU SHEPTHH.

bu6mmoreka [IOK

50 TexHuueckue yCTpoucTBa u
yerp https://m.edsoo.ru/f30f43b6
TEXHOJIOTHYECKHUE TPOIIECCHI:
JBIDKCHHUE PaKeT, BOJOMET, KOIIep,
MPYXUHHBINA TUCTONET, THPOCKOIL,
dburypHoe KkaTaHue Ha KOHbKaX.

51 KonTtponpsHast pabora o Teme bubmmorexa [IOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuid 0 Ipupoe

57 Ter1oThl. OCHOBHBIC TIOJIOKEHHUS bu6mmoreka [IOK
MKT, ux onsITHOE 0O0OCHOBaHHE. https://m.edsoo.ru/b0a4445f
Huddysusa. BpoyHOBCKOE TBUKEHHE
Mogenu cTpoeHue Ta3000pa3HbIX,

JKUJKUX U TBEPABIX TN U 00BSICHEHUE
. bubnuorexa [JOK
53 CBOMCTB BEIlECTBA Ha OCHOBE ITUX
. https://m.edsoo.ru/c44d02e2
Mozelnel. XapakTep ABUKEHUS U
B3aMMOJICUCTBUSI YaCTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
bu6mmorexa [IOK
54 KoymmuecTBo BemecTBa. IlocTosHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
TemmepaTypa u criocoOsbI ee
bubmuoreka [JOK
55 n3Mepenus. TennoBoe paBHOBECHE.

IlIxama [enbcus. AGcomroTHAs

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




TeMIeparypa (IKajia TemriepaTyp
KenpBuna).

Mopens geanpHoro raza 8 MKT:

56 YACTHUIIbI Fa3a ABUKYTCA XaOTUUECKHU bu6mmoreka [IOK
Y HE B3aWMOJICHCTBYIOT JAPYT C https://m.edsoo.ru/1531abas
JIpyroM.. ['a30BbIe 3aKOHBI.
Pemenue 3amau mo teme:
« . bubmuorexa [JOK
57 Wneanpabiii ra3. ['a3oBble 3aKOHBI.
’ https://m.edsoo.ru/1deb2367
Temmneparypa”.
53 YpaBuenue MeHieneena- bu6mmoreka [IOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c¢328
bubnuoreka IHOK
59 3akoH /lanbToHa nosmotera I
https://m.edsoo.ru/14e02d 1f
60 H3omponeccsl B UI€aIbHOM rase ¢ bubnnoreka [JOK
IOCTOSTHHBIM KOJIMYECTBOM BEILECTBA https://m.edsoo.ru/68878d51
I'padpmaeckoe mipecrasienne
pad P bu6mmoreka [IOK
11 H30IIPOLIECCOB: U30TEPMA, U30X0Pa,
https://m.edsoo.ru/1344327b
u3obapa
CBs13b MEXy JaBICHUEM U CpeTHEN
KUHETUYECKON IHEPTUEH
bu6mmoreka [IOK
62 MIOCTYTIATEIBHOIO TEMIOBOrO
https://m.edsoo.ru/c8094721
JIBKEHHSI MOJIEKYJ ra3za. OCHOBHOE
ypaBHenne MKT rasa.
bu6mmorexa [IOK
63 Pemenne 3amau
a https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPBI
64 TEPMOJIMHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/c38af875

CpEeHEW KMHETUYECKON SHEpruen




MOCTYNATEIbHOTO TEMJIOBOTO
NBIDKEHUS €€ JaCTUIl

65

TexHuueckue yCcTpoicTBa u
TEXHOJOTMYECKHE MPOLIECCHI:
TEPMOMETp, OapoMeTp, MOTyYeHHE
HaHomarepuanioB”. O0o0IeHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"OcnoBsl MKT"

bu6mmoreka [IOK
https://m.edsoo.ru/09d 12fd8

66

KonTponbHas padoTa 1o Teme
"OcuHoBsr MKT"

bubmuorexa [JOK
https://m.edsoo.ru/13adad59

67

TepMoauHaMuyecKasi cUCTeMa.
3ananue BHEIHUX ycinoBuid s T /1
cucTeMbl. BHenIHue U BHyTpeHHUE
napametpsl. [lapamerpsl T/] cuctemsl
KaK CpeIHHE 3HAUCHUS BEITMYHH,
OMNKCHIBAKOIIMUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

bu6mmoreka [JOK
https://m.edsoo.ru/5f8d38a3

68

Hynesoe Hauano TepMOgUHAMUKH.
Camonpoun3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

bu6mmoreka [JOK
https://m.edsoo.ru/8ec512f0

69

Mogenb uieansHOro rasa B
TEPMOJIMHAMHUKE — CUCTEMA
ypaBHEHUN: ypaBHeHUEe MeHeneBa-
KitanelipoHa v BelpaxxeHue 1Jis
BHYTPEHHEHN YHEPTUU. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJEIIN: HU3Kasi
KOHILICHTpalUs YaCTHUL], BBICOKHE
TEMIIEpaTyphl.

bu6mmorekxa [IOK
https://m.edso0.ru/29355001




VYpaBuenue MenaeneeBa-Knanelipona
Y BBIPOKEHUE 11 BHYTPEHHEH

bu6mmoreka [IOK

70
DHEPIrUU OJHOATOMHOI'O UJI€aIbHOIO https://m.edsoo.ru/bal178d0
rasa.
Bripaxkenue aJisi BHyTpeHHEW SHEprun
71 O0JTHOATOMHOI'O HJICAJIbHOIO rasa. bubmuorexa [JOK
KBazucrarnueckue u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
7 TepMOAMHAMUKE. Beruucnenue bubnuoreka [IOK
paboTsI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepenayda kak cnocod
73 W3MEHEHUS BHYTpeHHEHN sHeprun T/ bubmmorexa [TOK
yIP P https://m.edsoo.ru/3d734561
cUCTEeMBbI 0€3 coBepIleHUs padoThI
74 KoHnBekuus, TenaonpoBOAHOCTb, bu6mmoreka [JOK
H3y4YECHHE https://m.edsoo.ru/157b54cd
KonuyecTtBo TemnoTel. TenioéMKoCTh
Tena. Y ienbHas U MOJISIpHAst
N bubmuorexa [JOK
75 TEIJIOEMKOCTH BEUIECTBA. Y paBHEHUE
. https://m.edsoo.ru/7ba67355
Maiiepa. Y nenbHas TEIIOTa CTOPAHUS
TOTTMBA
76 Pacuér xonmyecTBa TEIIOTHI ITpU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e
77 [TonsiTne 06 aguabaTHOM MpoOIIECCE. bu6mmorexa [IOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
73 BnyTtpennss sueprus. Konnuectso bubnmoreka [JOK

TEIUIOTHI U paboTa KaK MephI

https://m.edsoo.ru/b047alcd




W3MEHEHUs BHYTpeHHel sHeprun T/]
CHUCTEMBI

BTopoli 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX MPOIECCOB: Yepe3
3aJIaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJAMHAMUYECKOIN CUCTEMBI
IIPOXOJUT €IMHCTBEHHAs aguabdara.
BTopoii 3ak0H TepMOIMHAMUKY IS

bu6mmoreka [IOK

7 HEPABHOBECHBIX IIPOLIECCOB: https://m.edsoo.ru/c6f4f464
HEBO3MOJKHO MepeaaTh TEIIOTy OT
0oJiee X0JI0IHOTO Tea K boee
HarpeToMy 0e3 KOMIIeHCAIluU
(Knaysuyc). Heobpatumoctsb
MPUPOHBIX MTPOIIECCOB.
20 IIprHIMITBI AEUCTBUS TEIIIOBBIX bu6mmoreka [IOK
MamuH. KITJ] https://m.edsoo.ru/2¢945513
21 MakcumanbsHoe 3Hauenue KIT. I{uxn bu6mmoreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
82 Pemenue 3agaa bubmorexa LHOK
https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aCIIEKThI
23 HCTIOIb30BaHMS TETIIIOBBIX bu6mmorexa [IOK
asurareneil. TemnoBoe 3arps3HeHue https://m.edsoo.ru/9867aaa7
OKPY’KaIoIIeH cpeibl
bu6mmorexa [IOK
84 Pemenne sanau https://m.edsoo.ru/c8c70432
85 O06o001IeHrne U cucTeMaTH3aIus bubnmuorexa [JOK

3HaHu# 1o Teme ""TepMoIMHaMHKa.

https://m.edso0o0.ru/28d62b3f




Tennossle MamuHbl". TexHUUEeCKHE
YCTpPOMCTBA U TEXHOJIOIMUECKUE
IIPOLIECCHI: XOJIOUIbHUK,
KOHJULIMOHED, AU3EIbHBIN U
KapOIOpaTOpHBI JBUTATENH, TAPOBast
TypOMHa, M0JIy4eHHE CBEPXHU3KUX
TEeMIIepaTyp, YTHIN3BLHUS “‘TEIUIOBBIX”
OTXOJIOB C UCIIOJIb30BaHUEM
TEIUIOBOI'0 Hacoca, yTUIM3alus
OMOOPraHMYECKOTO TOILTMBA JIJIs
BbIPa0OTKH “TEIIOBOM™ U
AJIEKTPO3HEPTUH.

86

KonrponbHas pabora no reme
"TepmoanHamuka. TernnoBbie
MamIuHb!"

bu6mmoreka [JOK
https://m.edsoo.ru/1b6e26¢c5

87

[TapooOpa3oBaHue U KOHICHCAIINS.
Hcnapenue u kunenue. Y nenpHas
TEIJI0Ta mapooOpa3oBaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/6f8e¢6777

88

Hacgimienanlie 1 HEHACHIIIIEHHEIE
napbl. KauecTBeHHast 3aBHCUMOCTh
IUIOTHOCTH U JaBJICHHS HACBIIIEHHOTO
rapa ot TeMIIEpaTyphl, UX
HE3aBHCUMOCTEL OT 00BEMa
HACBIIICHHOTO TTapa. 3aBUCHMOCTh
TeMHepaTprI KHUIICHUA OT AAaBJICHUSA B
JKUIIKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/f5¢17d02

89

BraxxnocTh Bo3myxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTD

bubmuoreka [JOK
https://m.edsoo.ru/30ebbb79




bu6mmoreka [JOK

90 Pemenue 3ana
HICHHE S https://m edsoo.ru/1895ff3
TBépnoe Teno. Kpucrammyeckue u
91 amopdHbIe Tena. AHU30TPOIHSA bubmmorexa LIOK
P ‘ P https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIJIOB
[laBnenue u KpUCTaIM3ALIMSL.
bubmuorexa [JOK
92 VnenpHas TEMI0Ta MJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmumarust
Hedbopmaruu TBEpAOTO TENA.

93 Pactsokenne u cxxatue. CaBur. bubmuorexa [JOK
Monyns ¥Ownra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopMaruit
TennoBoe paclIMpeHue KUIKOCTEN U
TBEPABIX TN, 00bEMHOE U JTUHEHHOE

acIIpeHne. AHTapMOHHU3M
P P pu bubmuoreka [JOK
94 TEIUIOBBIX KOJIEOAHUI YaCTHI]
https://m.edsoo.ru/7baSedf2
BEII[ECTBA KaK MPUYHHA TETLIOBOTO
pacuupenus Tel (Ha Ka4eCTBEHHOM
YPOBHE).

95 [Tpeobpa3zoBanue 3HEPTUH B (Pa30BBIX bubnnoreka [JOK
rnepexonax https://m.edso0.ru/97a0672f

bubmuoreka [JOK

96 YpaBHEHHE TEIUTOBOTO OaslaHca 1

https://m.edsoo.ru/ab1521fb
bu6mmorekxa [IOK

97 Pemenue 3amau

g https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.
bu6mmoreka [IOK
98 KoaddunmeHT noBepXHOCTHOTO

HATAXKCHHUA. KaHI/IJIJIHpHBIe SIBJICHHA.

https://m.edsoo.ru/b42f1f97




JlaBiieHre 1o MCKpUBJICHHOM
MOBEPXHOCTHIO KUJKOCTU. DopMyina
Jlammaca

O000111eHrEe U cCUCTEMATU3ALMS
3HaHUU 10 TeMe "ArperaTHble
cocroguus Bemectsa. Pa3oBbIe

99 nepexonpl" TeXHHYeCKHe yCTPOoucTBa bubmorexa [JOK
pexol yerp https://m.edso0.ru/0b52575¢
Y TEXHOJIOTUYECKHE MPOIIECCHI:
YKUJIKHE KPUCTAILIIbI, COBPEMEHHBIE
MaTepHabl.
KonTtponpsHast pabora o Teme
" bubnuorexa [JOK
100 ArperatHble COCTOSIHHSI BEIIECTBA.
" https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKTpu3anus Tei U €€ MpOosiBJICHUSI.
DiexTpruuecKuii 3apsa. /J[Ba Buma
P pan. /1 bubmuoreka [JOK
101 ANEKTPUYECKUX 3apsII0B.
https://m.edsoo.ru/1aff445f
[IpoBOoAHUKH, AUIIEKTPUKHU U
MOJYTPOBOTHUKU
DNeMEHTApHBINA ANEKTPUUECKUI
bu6mmoreka [JOK
102 3apsi. 3aKOH COXpaHEHUS
https://m.edsoo.ru/f49afd24
AJIEKTPUIECKOTO 3apsia
103 B3aumopeiictBue 3apsinoB. ToueuHbie bubnmnoreka [JOK
3apsiabl. 3akoH Kyrnona https://m.edsoo0.ru/445b7746
bubmuorexa [JOK
104 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
105 Onexrpuueckoe nojie. Ero nelicreue bubnuoreka [IOK

Ha 3JICKTPUUCCKUC 3apA bl

https://m.edsoo.ru/05c6bfal




Hanpsk€HHOCTB 37IEKTPUYECKOTO
nosist. [Ipo6uslit 3apsia. Jlunun

N bu6mmoreka [IOK
106 HaIPSHKEHHOCTH JIEKTPUYECKOIO
https://m.edsoo.ru/3dac6957
noJist. OTHOPOJIHOE IEKTPUUYECKOE
oJIe
[TorennmanbHOCTH
bubmuorexa [JOK
107 ANEKTPOCTATHYECKOIO 1MoJsi. Pa3HOCTH
https://m.edsoo.ru/80021447
MOTEHIIMAIIOB U HAIIPSDKEHUE
[loTeHuumanbHas SHEPrus 3apsiia B
108 ANEKTPOCTATHYECKOM IIOJIE. bubnnoreka [JOK
ITorennuman 3MeKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIst
CBs13b HANPSHKEHHOCTHU TOJISI U
109 Pa3HOCTH MOTEHIMAJIOB JIJIs bubnuoreka [IOK
AIEKTPOCTATUUECKOTO OIS (Kak https://m.edsoo.ru/df7a6838
OJIHOPOJIHOTO, TaK U HEOAHOPOIHOTO)
110 [TpuHIMI cCynepno3uLu bubnuoreka [IOK
ANEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfedabe
bubnnoreka [JOK
111 Pemenue 3agaa 1
https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsna. [lone
ABHOMEPHO 3apsKEHHOM cepbl.
P P 13 dep bubmuorexa [JOK
112 KapTrHbl TMHMI HANPS)KEHHOCTH
. https://m.edsoo.ru/b297b5c3
ATUX TOJIEH ¥ IKBUITOTEHIINATBHBIX
ITOBEPXHOCTEN.
[Tose paBHOMEPHO 3apsSKEHHOTO IO
" bubnmoreka [JOK
113 00béMy mmapa. [Tose paBHOMEpHO

3apsHKEHHON OCCKOHEYHOU

https://m.edsoo.ru/f7a665ee




MJI0CKOCTH. KapTHUHbBI TUHUNA
HaIpPSKEHHOCTH 3TUX TOJIEH U
SKBUIMIOTCHIIMAIbHBIX TTOBEPXHOCTEH.

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTHYECKOM

bu6mmoreka [IOK

114
noJje. YCiIoBUe paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
JIM3NeKTpUKHY U OIyIIPOBOHUKH B
115 3JIEKTPOCTATUYECKOM I10JIE. bubnuorexa [JOK
Jnanexktpuyeckas NpOHUIIAEMOCTh https://m.edsoo.ru/060ebab5
BEILECTBA.
Konnencarop. Dn1eKTpoEMKOCTD
P P i bubnuorexa [JOK
116 KOHJIEHCATOPa. DIIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
IJIOCKOT0 KOHAEHcaTopa
17 [TapamiensHOE coeTMHEHNE bubnnorexka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
118 ITocnenoBarensHOE COETUHEHE bu6mmoreka [JOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
bu6mmoreka [JOK
119 DHeprus 3apsKEeHHOT0 KOHIEHCAaTopa
https://m.edsoo.ru/73a34£18
bu6mmoreka [IOK
120 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
121 JIBukeHME 3apsyKEHHON YacTULIBI B bubmuoreka [IOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
122 Pemenue 3agaa
O00011eHNEe U CUCTEMATU3ALIS
123 3HAHUU MO TeMe "DINEKTPUIECKOe bubnnorexka [HOK

nosie" TexHuueckne ycTponcTBa u
TEXHOJIOTMYECKHE MTPOLIECCHI:

https://m.edso0o0.ru/5752603f




3EKTPOCKOI, SJIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aIINTA,
3a3eMJICHHE AJIEKTPOIPUOOPOB,
KOHJICHCATOPbI, reHepaTop Ban ne

I'pada.

KonTtponbHas pabora o Teme

bu6mmoreka [JOK

124 " "
DNeKTpUYEecKoe moJie https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTossHHBIN TOK.
bubmuorexa [JOK
125 VYcnoBus cyliecTBOBaHUs
https://m.edsoo.ru/233311b5
MOCTOSTHHOTO JIEKTPUUYECKOTO TOKa
126 Ncrounuku Toka. Hanpsokenue u bubnuorexa [JOK
SOJIC https://m.edsoo.ru/0839al115
127 3akon OMa 1 y9acTKa [EeTH. bubnuotexa [JOK
DNEKTPUUYECKOE CONIPOTUBIIEHHE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COITPOTUBIICHUS
128 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnnorexka [JOK
JUIMHBI U TUIOLIAAM ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceUyeHus
129 VY enpHOE COMPOTURIICHHUE BEIIECTBA. bubnnoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
[TocnenosarenvHOE, MapaienbHOE,
130 CMEIIIAHHOE COETMHEHNE bubmmorexa [JOK
A https://m.edsoo.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX
. bubmuoreka [JOK
131 anekTpudeckux neneit. [lpasuia
https://m.edsoo.ru/1794cf37
Kupxroda
b K
132 Pemenue 3agaa nbsmoreka LO

https://m.edsoo.ru/3881b469




133 PaboTa snekrpruyeckoro Toka. 3aKoH bubnunoreka [HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bu6mmoreka [IOK
134 P
CHICHHE Sajtat https://m.edso0.ru/6761bfOf
MOIIHOCTB JIEKTPUIECKOTO TOKaA.
135 TermoBast MOIIIHOCTB, BhIACIIsIEMast Ha bubmmorexa [TOK
- > BB https://m.eds00.ru/99750a6f
pe3ucrope
bubmuorexa [JOK
136 Pemenue 3ama
HICHHAE SaAaT https://m.edsoo.ru/eb72fc24
137 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubnnoreka [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
138 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnnoreka [JOK
JJIEKTPUYECKOU LIETIH https://m.edsoo0.ru/221f40fb
bu6mmoreka [JOK
139 P
CHICHHE Saiat https://m.edso0.ru/3580b679
bu6mmoreka [JOK
140 M
OTIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
141 K
OPOTKOS SaMbIRarHe https://m.edso0o.ru/546f5632
142 Konzgencarop B 11enu nNoCTOSIHHOTO bubmuoreka [IOK
TOKa https://m.edsoo.ru/35368f3e
143 Pemenue 3agau Buommorexa LOK
https://m.edsoo.ru/4410cef0
144 Pemenue 3agau mo reme bubmuoreka [JOK
"TToCTOSTHHBIN 3JIEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
145 Pemenue 3agau mo reme bubmuoreka [JOK

"ITocTOSIHHBIN ANEKTPUUECKUN TOK"

https://m.edsoo.ru/744261b8




146

Penrenue 3amad mo reme
"TlocTOSIHHBIN 31eKTpUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/eb5d4687

147

O000111eHrE U CUCTEMATU3 AL
3HaHuM 1Mo TeMe "TlocToIHHBIN
anekTpudeckuil Tok". Texnuyeckue
YCTPOMCTBA U TEXHOJIOTMUECKUE
MIPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CUETYUK IEKTPUIECKON
SHEPTUH.

bu6mmoreka [IOK
https://m.edsoo.ru/bfd7a050

148

KonTtponbHast pabora o Teme
"TlocTosHHBIN 31eKTpUYeCKuil TOK"

bubmuorexa [JOK
https://m.edsoo.ru/1885ddf1

149

OnexTpuyeckas IpoOBOIUMOCTb
Pa3JINYHBIX BEIIECTB. DIEKTPOHHAS
IPOBOJIUMOCTH TBEPJIBIX METAJLJIOB.
3aBUCHUMOCTh COITPOTUBIICHUS
METaJUIOB OT TeMIIePaTypHI.
CBepXIpoBOIUMOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/da794295

150

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

DIIEKTPOTUTHYECKAS JUCCOIHAITHSI.
Onextponus. 3akoHsl Dapajes s
AJIEKTPOJIHN3a

bubmuoreka [JOK
https://m.edsoo.ru/4b423491

151

DJIEKTPUYECKUH TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
PaznuyHbIe TUITBI CAMOCTOSATENBHOTO
paspsaa. Mosnaus. [1nazma

bubmuoreka [JOK
https://m.eds00.ru/92d92£76

152

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBoMCTBa JIEKTPOHHBIX MMYYKOB.
Bakyymabie TpHOOpHI.

bubmuoreka [JOK
https://m.edsoo.ru/2E+160




153

DJIEKTPUUYECKUI TOK B
noiyrnpoBoaHukax. CoOCcTBeHHAS U
IIPUMECHasl IPOBOAUMOCTh
NOJIypoBOAHUKOB. CBOMCTBA p-n-
nepexona. [lomynpoBaHUKOBBIE
npuOOpbI: MO, TPAH3UCTOD,
dboToauon, cBeTOANO.

bubmuorexa [JOK
https://m.edsoo.ru/ab61c660

154

TexHu4eckue ycTpoucTBa U ux
IIPaKTUYECKOE IPUMEHEHUE:!
ra3opaspsiIHbIE JIAMIIbI, dJIEKTPOHHO-
JqydeBas TpyOKa, rajJbBaHMKa.
PacdunupoBanue menu, BbIIUIaBKA
AIFOMHUHMUS, dJICKTPOHHAs
MHUKPOCKOIIHS.

bu6mmoreka [IOK
https://m.edso0.ru/83622200

155

Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepeHue CUiIbl TOKa U
HaNPsDKEHUS B LENH MIOCTOSHHOTO
TOKA ITPY TOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npubopoB" uinu "3HaKOMCTBO C

uupoBoi 1abopaTopueil no pusnke.

[Ipumeps! u3mepenus HU3NIECKUX
BEJIMYUH IIPU MIOMOIIN
KOMITbIOTEPHBIX JATYUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

156

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKEHHUS C LIEIIBIO OIIPEACIICHUS
MI'HOBEHHOH ckopocTH"

bu6mmorekxa [IOK
https://m.edsoo.ru/f6292f5f




157

DuU3nYeCcKui MPaAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBWOKEHUH 110 HAKJIOHHOM MI10CcKoCTH"
nin "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBUKEHUH"

bubmuorexa [JOK
https://m.edsoo0.ru/6960b6ef

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"H3mepeHne yCKOpeHHsi CBOOOIHOTO
nageHus" win "M3yuenue nBUKEHUS
TeJa, OpOIIEHHOT0 TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

159

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TeNa 110
OKPYHOCTH C IIOCTOSIHHOM 110
MOJYJIO CKOPOCTBIO" WiIn
"HccnenoBanue 3aBUCUMOCTH
nepuojia oopaleHusi KOHH4eCKOro
MasTHUKA OT €ro mapaMeTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

160

Du3HUEeCKU IPAKTUKYM I10 TEME
"M3mMepeHne paBHOAEHCTBYIOLIEH
CHJIBI IIPU JIBMDKEHUH OpycKa 110
HAaKJIOHHOM IIOCKOCTU'" WIIH
"[IpoBepka runoTessl 0
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka 1o HaKJIOHHOH IJIOCKOCTH Ha
3aIaHHOE PACCTOSTHUE OT €ro Macchl”

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

161

DuU3nyeCKui MPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CHUJI
YOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al




U pE3UHOBOM 00paslLie, 0T UX
nepopmanun” wim "M3ydenne
JIBUKEHUS] CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epes3 JIETKUU
0s0K"

162

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepenue kodpUIeHTa TpeHHs
110 BEJIMYUHE YTIIOBOTO
koddurmenTa 3asucumocta Frp(N)"
nnd "UccinenoBanne IBUKECHUA
OpycKa Mo HAaKJIOHHOM TIOCKOCTHU C
MepeMEHHBIM KO3 (HUITMEHTOM
TpeHus" win "M3yyeHue ABUKEHUs
rpy3a Ha BaJly ¢ TpeHHeMm"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

163

Du3NUEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yclnoBUN PaBHOBECHS
TBEPAOTO TeJa, UMEIOILETO OCh
BpaieHus" uinu "Koncrpyuposanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" niu "M3ydenne
YCTOMYHMBOCTH TBEPJOTO TEIA,
MMEIOIIIETO MIIOMIA/lb OMOphI"

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

164

Pu3nYecKuil TPAKTUKYM I10 TEME
"N3mepenne umnyJibca Tena 1no
TopMo3HOMY IyTu" niu "M3mepenne
CHUJIBI TATH, CKOPOCTH MOJEIIH
AIIEKTPOMOOMIISE M MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHNE U3MEHEHHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e




unu "HccnenoBanue coxpaHeHus
UMITyJIbCa IIPU YIPYTOM
B3aumoeiicteun" uwiu "M3mepenue
KHMHETHUYECKOM SHEPrUM TeJia Mo
TOPMO3HOMY ITyTH"

165

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHUe ITUPPOBOI
naboparopun)" unu "Hzyuenue
M30XOPHOTO Mpolecca” uiu
"N3y4enue nzobapHoro mpoiecca"
uu "[IpoBepka ypaBHEeHUs
cocrostHus"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

166

Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHon
termoémkoctu" nim "MccnenoBanue
mpoliecca OCThIBaHUS BeIIeCcTBA" MITH
"HUccnenoBanue aquabaTHoro
npouecca" nin "N3ydenne
B3aMMOCBSI3H SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
Y TEMIIEpaTypbl KUIIEHU KUAKOCTEN"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

167

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIApEHUS KUJKOCTER" W
"N3mepeHue yaenbHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HACBIILEHHBIX NIapOB" WU

bu6mmorekxa [IOK
https://m.edsoo.ru/6bla23b5




"U3mepeHue abCcoMOTHON BIAKHOCTH
BO3/yXa M OLIEHKA MacChl IapoB B
nomeuieHun". zmepenue

K03 uUIlMeHTa TOBEPXHOCTHOTO
HATSDKEHUS

168

Pu3n4ecKuil IPaKTUKYM I10 TEME
"HaOuroieHne peBpalieHus SHEPruu
3apsKEHHOT0 KOHJIEHCATopa B
SHEPTUIO U3TYUYEHUS CBETOaMOAA" WUITH
"3y4yeHue MpoTeKaHus TOKa B LIETIH,
cojeprkalieit KoujaeHcatop' uiu
"Pacnipenenenue pazHOCTH
MOTCHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

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

169

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" HIIH
"N3mepeHue yaenbHOro
CONPOTHUBIICHHUS IPOBOJAHUKOB' WIH
"UccnemoBanue 3aBUCUMOCTH CHITBI
TOKA OT HAIPSLKEHUS 1J1s1 JTaMITbl
HakajauBaHus"

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98

170

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGmronenue anextponusa’ wim
"N3mepenue 3apsaa OJHOBAJIEHTHOIO
noHa" wim "HMccnenoBanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl”

bu6mmorekxa [IOK
https://m.edso0o0.ru/64b6e901




unu "CHsiTUE BOJIbT-aMIIEPHOMN
XapaKTepUCTUKHU Auoaa”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

Ne KoanuectBo yacos JlaTta
JJIeKTPOHHBbIE LU (PPOBHIE
n/ Tema ypoka KonTpoabHbl IIpakTH4eckn H3Yy'1eHH
Bcero o0pa3oBaTe/IbHbIE PeCypPChl

n e padoThbI e padoThbI b

B3aumopeiicTBrue NOCTOSSHHBIX

MAarHUTOB U MTPOBOJHUKOB C | bubnnoreka [JOK

TOKOM. MarHuTHoe 1ozJe. https://m.edsoo.ru/487a8593

['unore3a Amnepa

BexTop MarHuTHOM MHAYKIUU.

) [TpuHIMTT Cynieprno3uiuu | bubnnoreka [JOK
MarHuTHBIX noseit. JInauu https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKITUU

3 MarnuTHO€ 1moJie TPOBOJHUKA C | bubnmnoreka [JOK
TokoM. OmBIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnuoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3anau 1

A https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amrepa.
6 DNeKTpOU3MEpPUTETbHBIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ad7718d7
prOOpbI
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAyJib. [IBUKEHHE 3apsKEHHON | bubmuorexa [IOK
YaCTULBI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MarHUTHOM TI0JIe

b K

8 Pemenue 3amau 1 nbmroTexa LO

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




bu6mmoreka [IOK

9 Pa6 JI
aboTa CHITH! JIopertia hitps://m.edsoo.ru/d518bedb
bubmuoreka [JOK
10 P
clieHne sajad hitps://m.eds00.ru/93617bd9
MarauTHOE MoJ¢ B BEIIECTBE.
11 deppomMaraeTuky, napa- u bubmorexa LOK
PP - 11ap https://m.edsoo.ru/30ff9608
JHaMarHeTUKH
OCHOBHBIE CBOICTBA
12 ¢deppomarneTrkos. [Ipumenenne bubmmorexa [OK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3anau o teme bubmuoreka [JOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agay mo Teme bu6mmoreka [JOK
"MaraurtHoe 1oie" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 uHayknuu. IToTok BekTopa bubmmorera [TOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHON HHIIyKIIUU
bu6mmoreka [JOK
16 9J1C
AC mnyxumm https://m.cds0o.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM bubnnorexka [HOK
nHaykuun Gapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpuueckoe mnosie. bubnnorexka [JOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMY B ABUKYIIIAXCS bubnmnoreka [JOK
MPOBOJHUKAX https://m.eds0o.ru/0235¢c02
b K
20 Pemrenue 3anau nosmorexa LO

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




bu6mmoreka [IOK

21 ITpasuno Jlenmna
PaBiio e hitps://m.edsoo.ru/bbc22726
WNanyxtuBHocTs. KaTymka
22 HUH yKTI/IBHOCTI/I B eliln buGnnorexa LIOK
y H https://m.edsoo.ru/621eae9d
MIOCTOSIHHOI'O TOKAa

7 SAsnenue camounaykuu. IC bubnuorexa [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO TOJISt

bubmuoreka [JOK
24 KaTYLIKH C TOKOM.
https://m.edsoo.ru/b3cOad11
DNEeKTPOMarHuTHOE T0JIe
bu6 K
25 Permrenue 3amau nommotexa [0
https://m.edsoo.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
. bubmuorexa [JOK
26 3HAHUHU 110 TEME
https://m.edsoo.ru/76484025
"DnexTpoauHaMuxa’

7 KonrtponbHas pabora no Teme bubnuoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucrema.

28 CB00OOgHBIE KOJIEOAHUS bubmmorera [TOK

g ‘ hitps://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
Kunematuueckoe u
bu6mmorexa [IOK
29 JTUHAMHAYECKOE OIMMCaHue
. https://m.edsoo.ru/87ce9498
K0JIe0aTENbHBIX IBIKECHUI
OHEpreTU4ecKoe OMHUCAHME.
BreiBoa nHAMHYECKOTO OIMCAHUS
. bubmuorexa [JOK
30 TapMOHHUYECKHUX KOJICOaHUH U3 UX

OHCPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edsoo.ru/e3c99692




bu6mmoreka [IOK

31 A a asza Koyie0aHui
MILTATY/2 1 § HEDARIH https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
[Tepron manbix cBOOOIHBIX
1 KoJIeOaHMIT MaTeMaTHIECKOTO bubmuoreka [JOK
MasTHHKA. [lepro cBOOOIHBIX https://m.edsoo.ru/e0399319
Koje0aHui IpyKHHHOTO
MasATHHKA
3aryxaromue KojeOaHusl.
bu6mmoreka [IOK
33 BoinyxaeHHbie KoneOaHusl.
https://m.edsoo.ru/72e¢93d09
Pe3onanc
b K
34 ABTOKONE0aHUS nosmorexa O
https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
VYpok-koH(pepeHs
" P dep bu6mmoreka [IOK
36 Mexannueckue KojieOaHus B
" https://m.edsoo.ru/8ef587be
MY3bIKQJIbHBIX HTHCTPYMEHTAX
O000I11IeHNE U CUCTEMATHU3aIUs
. " bu6mmorexa [IOK
37 3HaHUH 110 TeMe "MexaHudeckue
" https://m.edsoo.ru/eb84182f
KoaeOanus
18 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmoreka [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIATYIBI 3apsiia KOHAEHcaTopa bubmuoreka [IOK

C aMIUTHTY IO CHIIBI TOKA B
KoJIeOaTeIbHOM KOHTYPE

https://m.edsoo.ru/093f9af1




3akoH COXpaHCHUA DOHCPI'UHU B

bu6mmoreka [IOK

40 UJeaTbHOM KOJIe0aTeTbHOM
8 https://m.edsoo.ru/d1e2d543
KOHTYpE
3aTyxarolue JIeKTPOMarHuTHbIE
bu6mmoreka [IOK
41 KoJjieOaHus1. BeIHY K IeHHbBIE
https://m.eds00.ru/5e668619
ANIEKTPOMArHUTHBIC KOJeOaHuUs
[Tepemennsiit Tok. Pesucrop u
bubmuorexa [JOK
42 KOHJIEHCATOP B LIETIH
https://m.eds00.1ru/84836152
MEPEMEHHOT0 TOKa

43 Karymka MHIyKTUBHOCTH B LIEIU bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af

44 3akon OMa 111 SJIEKTPUIECKOM bubnuorexa [JOK
LI TIEPEMEHHOTI0 TOKA https://m.edsoo.ru/8bae38e6
MOoMmHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTATYHOE U JEHCTBYIOIIEE bu6mmoreka [JOK
3HAYECHUE CUJIbI TOKA U https://m.edsoo.ru/lcac6eéc
HaIpsHKEHUS

46 Pe3onanc B a5iekTpUUeCKOi 11enu bubmorera [JOK

P H https://m.edso0.ru/087506df
bu6 OK

47 Pemtenue 3agau nbmmorexa I1

https://m.edsoo.ru/al6836a4
NneansHbiif Tpanchopmatop.

43 IIpousBoacTso, nepenaya u bubnnoreka [JOK
MoTpedieHne EKTPHUIECKONH https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU

bu6mmoreka [IOK
49 IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

KynbTypa ucnonb3oBanus

https://m.edsoo.ru/a6f74d93




OJICKTPOSHEPIUU B HOBCC,Z[HCBHOﬁ

KAZHA
bu6mmoreka [IOK
50 P
CHICHHE a1t https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CHICHHE a1t https://m.edsoo.ru/7cab59{8
O000111eH1E U CUCTEMATHU3ALIS
. bubnuorexa [JOK
52 3HAHUH 110 TEME
https://m.edsoo.ru/401024a9
"DeKTpOMarHuTHbIE KoseOanus"
MexaHnueckue BOJIHBI.
53 XapakTEepPUCTUKH MEXAHUUYECKUX Bubmzorexa LIOK
P p https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBoiicTBa MEXAHNYECKHNX BOJH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. XapakTepuc 3ByKa
YK DAKTEPHCTHI 3BYK https://m.edsoo.ru/138b6109
Nudbdpa3Byk U yIbTpa3ByK.
(pasByK 1 yISTpasBy bu6mmoreka [IOK
56 [ITymoBoe 3arps3HeHue
. https://m.edsoo.ru/7380038f
OKpY’Karolllen cpebl
bu6mmorexa [IOK
57 P
CHICHHE 3alad https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHHIE BOJTHBI.
58 W3nyuyenne 31eKTpOMaraHuTHBIX Brbmuorexa IOK
y p https://m.edsoo.ru/714e5db1
BOJIH
DHeprus AJIEKTPOMarHUTHBIX
. bubmuorexa [JOK
59 BoJid. CBolicTBa

SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/d01b818¢




[IIxana 371eKTpOMAarHUTHBIX BOJIH.

60 [IpuMeHeHue 31eKTPOMarHUTHBIX bubmmorexa [OK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBS3U U
61 TeneBuAcHUA. Pagunonokamms. bubmuorexa [JOK
DNEeKTpOMarHuTHOE 3arpsi3sHEHUE https://m.edsoo.ru/9f96f1{8
OKpYKaroIlIeu cpeibl
& KontponbHas paboTa mo teme bubnnoreka [JOK
"Konebanus u BomHBI" https://m.edsoo.ru/4£7985a0
63 Caer. 3aKOH IPSIMOJIMHENHOTO bubnnorexa [HOK
pacrpocTpaHEeHUs CBETA https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npuMeHEeHNE
. bubnuorexa [JOK
64 3aKOHA MPSIMOJIMHENHOT O
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 Otpaxenue ceera. [lnockoe bubnuoreka [IOK
3epkano. Cepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera.
AOCOJIFOTHBIN U OTHOCUTEIIbHBIN
66 MI0Ka3aTeib MPEJIOMIICHHUS. bubnuoreka [IOK
[TonHOE BHYTpEHHEE OTPAKECHHUE. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbIN yToa MOTHOTO
BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
bu6mmoreka [JOK
67 3aKOHOB OTPaXEHUS U
https://m.edsoo.ru/49d830a9
MPEIOMJICHUS CBETA
Xon 1ydeit B mpuszMe. ucnepcus
Y pu 1 P bubnmoreka [JOK
68 cBeTa. CIIOKHBIN cocTaB 6e1oro

ceerta. LlBer

https://m.edsoo.ru/d8elc3be




JIunzpl. DoKyCHOE pacCTOSTHUE U

bu6mmoreka [IOK

69
OIITMYECKAas CHJIA JIMH3BI https://m.edsoo.ru/60441359
[TocTpoenue n3o0paxeHuil B
bu6mmoreka [IOK
70 JIMH3aX U UX CUCTEMAX.
https://m.edsoo.ru/bb53b1d5
VBenn4yeHue JTNH3EI
Pemenue 3agau Ha mocTpoeHue
. bubnuorexa [JOK
71 M300paKeHU, MOTy4aeMbIX C
https://m.edsoo.ru/5a868f09
HOMOIIBIO JIMH3
bu6mmoreka [IOK
72 I'na3 xak onrtnueckast cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [penensi
. bubnuorexa [JOK
73 MPUMEHUMOCTU I'€OMETPUUYECKOMN
https://m.edsoo.ru/cd174a10
ONTUKHA
74 CkopocTb cBETa 1 METOJIBI €€ bubnnoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepeus cera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [JOK
76 J4|
HTepepeni caeta https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOYHUKHU.
77 VYcioBusa HaOMOIEHUA Eubmorexa IIOK
A hitps://m.edsoo.ru/c6416d48
MaKCUMyMOB 1 MUHUMYMOB
bubmuorexa [JOK
78 P
CHICHHE a1t hitps://m.eds00.ru/3061de2b
bubmuorexa [JOK
79 I1
PMMEHCHHC HHTEpdepeHIIn https://m.edsoo.ru/668edbc8
20 Jnpaxis csera bubmuorexa [JOK

https://m.edsoo.ru/12ed04b5




JudpakionHas pemeTka.

bu6mmoreka [IOK

81 YcnoBue Habmoze a
HIOBHE HABIIOACHI TIABHRI https://m.edsoo.ru/f998d964
MaKCUMYyMOB
bu6mmoreka [IOK
82 Pemenue 3ana
HHCHHE SaAad https://m.edsoo.ru/d58c411a
23 ITonepedHOCTH CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
84 Pemenue 3ana
HHCHHAE SaAaT https://m.edsoo.ru/c56c8158
85 CBeTOBBIC ABJICHHS B IPUPOJIE bubmmorexa [OK
PHpOaL https://m.edsoo.ru/0b36363d
26 O06o001IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas padota no teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
DJIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEITLHOCTH
29 ITocTyiatel cieruanbHOU TEOPUU bubnnorexka [HOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
90 Jlopenua. YcinoBre NpUUMHHOCTH. bubmuorexa [JOK

OTHOCUTENHHOCTh
OOTHOBPCMCHHOCTH. 3aMeI[JIeHI/Ie
BPEMCHHU U COKpalllCHUEC NJIWHBL

https://m.edsoo.ru/d83742bb




DHeprus u UMIYJIbC

bu6mmoreka [IOK

91
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs3b MACChI C SHEPTUEH U
. bu6mmoreka [IOK
92 HMILYJIbCOM PEJIATUBUCTCKON
https://m.edsoo.ru/b6258ffa
YaCTUILbl. DHEPTUs MOKOs
03 PaBHOBecHOE TemIOBOE bubmuoreka [JOK
HU3JIy4YyeHUe https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOH CMETIeHHA Buia https://m.edsoo.ru/1c5{f752
05 ['unioreza M. I1nanka o kBaHTax. bubnuorexa [JOK
DdoToHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
96 6]
HEPrHs M MMITYJILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiThr A. T bubnnoreka [JOK
CroneroBa. 3akoHbl poTordpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITEHA IS BuG OK
98 dbotorddekra. "KpacHas nosmoreka L
" https://m.edsoo.ru/01ef4556
rpanuna” Gotorddexra
99 Hasnenue ceera. Onwitel [1. H. bubnmoreka [JOK
JleOGeneBa https://m.edsoo0.ru/64b4f966
bubmuorexa [JOK
100 BonHoBEbIE cBOliICTBa Hac
FHOBBIC CBOMCTEA HACTHI https://m.edsoo.ru/f59cfcec
Bounnbl ne bpoina. [InuHa BOTHBI
101 ne bpoiins u pazmeps! obnactu bubmuorexa [IOK
JIOKJIM3ALNK ABUKYIIEHCS https://m.edsoo.ru/5df8baf1
YaCTHULBI
102 KopmyckynsipHO-BOTHOBOM bubnmoreka [JOK

Ty aJu3M

https://m.edsoo.ru/8ccab62a




Judpakius 3JeKTPOHOB Ha

bu6mmoreka [IOK

103
KpUCTaJlJIaX https://m.edsoo.ru/30dbal8c
Crnenuduka u3mMepeHuii B

bu6mmoreka [IOK
104 MuKpomupe. COOTHOILICHUS
. . https://m.edsoo.ru/65783dec
HeomnpeaenéuHocrei ['elizendepra
105 Pemenue rpadguueckux 3amau bubmorexa HOK
https://m.edsoo.ru/e70195bd
bubmuorexa [JOK

106 P &

CIEHHE PactCTHbX Sa/lad https://m.edsoo.ru/ee9b3182
KonTponbHas padboTa no remam:

107 "Ocnossl CTO", bubmuoreka [JOK
"KopnyckynspHo-BOJIHOBOMI https://m.edsoo.ru/c3de891a
nyanu3m"

OnBbITHI 1O UCCIIEOBAHUIO
108 cTpoeHus aroma. [Inanerapnas bubmmorexa LOK
P ’ P https://m.edsoo.ru/312b750a
Mozeinb aroma Pesepdopaa

109 [Toctynater bopa bubmmorexa [TOK

https://m.edsoo.ru/404dfa9a

110 Buapt ciektpoB. CriekTp ypoBHE# bubnmnoreka [JOK
JHEPruM aTomMa BOIOpoaa https://m.edsoo.ru/cf74bl1a

11 CrioHTaHHOE U BBIHYKJEHHOE bubmuorexa [IOK
HU3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢

12 Tasep bubnmoreka [JOK

https://m.edsoo.ru/2288a0c4
Hyxknonnas Mmozens spa
113 I'eiizenOepra-lBanenko. 3apsa u bubmuoreka [IOK

MaccoBO€ YHCIIOo sapa. M30Tormbl.
PagnoakTUBHOCTE

https://m.edsoo.ru/34adaSde




114

3aKOH paIMOAKTUBHOTIO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3ny4deHus. BiusHue
PaarOaKTUBHOCTH Ha )KUBbIE
opranu3msl. Jlozumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HyKJIOHOB B S7pE.
Snepubie cunbl. Jledekt macco
sanpa. SlnepHsie peakuuu.
SAnepusbie peaktopsl. [Ipobiemsl
YIPaBJIIEMOT0 TEPMOSIJIEPHOTO
CHHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHS AICPHON IHEPTETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroas!l peructpanuu u
HCCIIE0BAHUS JIEMEHTAPHBIX
yacTul. DyHaaMeHTaIbHbIE
B3aUMOJIEUCTBUs. bapuoHsl,
ME30HBI U JIEITOHBI.
[IpencraBnenne o CtanpapTHOU
Mo enu. KBapk-ritooHHas MOJENb
aJpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/1ac08aSb

117

du3zuka 3a npeaeiaMmu
CrangaptHoit Mmogenu. TémHuas
MaTepus U TEMHAsi SHEPIUsl.
EnuncTBO DM3MYECKOi KapTHHBI
MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

DTanbl pa3BUTHSI ACTPOHOMHUH.
3HayeHUe aCTPOHOMHH

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145

119

[TpuMeHUMOCTh 3aKOHOB (PH3UKH
111 OOBSICHEHUS IPUPOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/39¢44028




KOCMHUYECKHX 00BEKTOB. MeToabl
ACTPOHOMHUYECKUX UCCIENOBAHMI

COBpeMCHHHe OIITUYCCKUC

bu6mmoreka [IOK
120 TEJIECKOIIbI, paINOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3nnoro He6a. Co3Be3nus,
. bubnuorexa [JOK
121 SIPKWE 3BE3IbI, IUIAHETHI, UX
https://m.edsoo.ru/aac588eb
BHJIHUMOEC ABH)KCHHE
Comueunas cucrema. CoHIe.

122 CosiHeuHast aKTUBHOCTb. bu6mmoreka [IOK
Uctounuk suepruu CoiHiia u https://m.edsoo.ru/22748eb4
3BE3]T
3BE31bI, UX OCHOBHBIE

123 XapakTepUCTUKHU. [luarpamma bubnnoreka [JOK
"CHIeKTpaJIbHBIN KJIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOM bu6mmoreka [IOK
IOCJIEI0BATEIIbHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHBIE IPEICTABICHUS O
bu6mmorexa [IOK
125 MPOUCXOXKAECHUH U SBOJIFOIINH
. https://m.edsoo.ru/d09da494
Connna u 3BE31,. JTamnbl )KU3HU
3BE3]
Mneunsiii [1yTe — Hama Eu6 OK
HOJIMOTEKA
126 I'amakTuka. TUBI TaTaKTHK. 1
. https://m.edsoo.ru/7cd10a0a
UEpHble AbIphI B iApax raJIaKTUK
127 Bcenennas. Paciumpenne bubnmoreka [JOK

Bcenennoii. 3akon Xab0u1a.

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




Teopust bosnbiioro B3pbiBa.
PenukToBoe n3iyueHue

128

MacmtabHast CTpyKTypa
Bcenennoi. Metaranaktuka

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

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

bubmuoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKU NPAKTUKYM 110 TEME
"WccmenoBaHue MarHUTHOTO IT0JIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccaenoBanue CBOICTB
(heppoMarHeTuKoB" MU
"UccaenoBanue AeHCTBUI
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

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

131

Pu3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa nim
"N3yuyeHne 3aBUCMOCTH CHJIBI
Amriepa OT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMM Ha OCHOBE U3MEPEHUS
cuisl Amnepa”

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIyKIIMK"
i "OnpeneneHne HHIyKIA
BUXPEBOIO0 MarHUTHOTO NOJIA"

https://m.edsoo.ru/c36658da

133

OU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue ABJICHUS
camonnaykiuu'" i "Coopka

bubmuoreka [JOK
https://m.edsoo.ru/b8tb6391




MOJIEJIN AJIEKTPOMArHUTHOTO
reHeparopa"

134

®u3nYECKUi MPAKTUKYM 10 TEME
"U3mepenue neproa CBOOOTHBIX
KoJe0aHuN HUTSIHOTO U
IIPYKUHHOTO MasiTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

Ou3nyeckuil MpakTUKyM IO TeMe
"[IpeobpazoBaHue SHEPTUU B
MPY>KUHHOM MasTHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/a28026bd

136

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue nepeMeHHOIr0
TOKa Yepe3 MOCIIeI0BaTeIbHO
COEeIMHEHHBIE KOHJIEHCATOD,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThl
HCTOYHUKOB CBETA B LIEHU
MIEPEeMEHHOT0 TOKa"

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yuyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

Pu3nYECKUl IPAKTUKYM 110 TEME
"N3mepenune nokasarens
MpeTOMJIEHHUS CTEKIIA" Win
"[Tonyuyenue nuzobpaxeHus B
CUCTEME U3 INIOCKOTO 3epKala U
JIH3BI"

bubmuorexa [JOK
https://m.edsoo.ru/42569¢eal

139

OU3NYECKUI TPAKTUKYM I10 TEME
"UccaenoBaHue 3aBUCUMOCTH
(hOKYyCHOTO PacCCTOSIHHS OT

bubmuoreka [JOK
https://m.edsoo.ru/b879tb3f




BellecTBa (Ha IPUMEpPE KUIKUX
muH3)" nm "U3mepenue
(hOKYCHOTO PACCTOSIHHS
paccenBaronMX JuH3"

140

DU3NYECKUI TPAKTUKYM I10 TEME
"HabOmonenue nudpakuuu,
UHTEP(PEPEHITUH U MTOJISIPU3ALTAN
cBeta"

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

141

®dusnyeckuii MPakTUKYM TI0 TeMe
"OnpeneneHue UMITyJbca U
SHEPIUU PEISITUBUCTCKUX YaCTHIL
(o ¢ororpadusm TpeKos
3apsHKEHHBIX YacTUI] B MATHUTHOM
none)"

bubmuorexa [JOK
https://m.edso00.ru/63756c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosinao# [lnanka
Ha OCHOBE HCCIIE0BAHUS
dotorddexra" mim
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOM OT
HanpspkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOI 0
BOZOPOJa U U3MEPEHUE
noctostHHOM Punbepra"

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

144

Du3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(doHa ¢ UCTIONIL30BaHNEM

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e




no3umetpa" win "N3ydyenue
IOTJIOIIEHUS OeTa-4aCTHIL
amroMuHueM"

145

DU3NYECKUI TPAKTUKYM I10 TEME
"HaOmronenus 3B€31H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN JIJIS1 ONTPEACIICHUS
IIOJIOXKEHUS HEOECHBIX 0O0OBEKTOB
Ha KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoyIapus
U SpKue 3BE3bI" UIN
"Habmronenus B Teneckor JIyHsl,
TIJIaHET, TYMAHHOCTE! U 3BE3THBIX
CKoIIeHui"

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

146

O0600611eHre U cucTeMaTH3alus
3HaHuil. Pone Gusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YyeJoBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O600611eHre U cucTeMaTH3alus
3HaHUU. Ponb u MecTo pu3uKu u
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

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

148

O0600611eHre U cucTeMaTH3alus
3HaHui. Pone pusmdeckoit Teopun
B (DOPMUPOBAHUY TIPEACTABICHUHN
0 usnueckor KapTUHE MHUPA,

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




MecTO (PU3MUECKON KapTHHBI MUpa

B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHuH 1o TeMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U cCHCTeMaTH3aIs bubmmoreka [JOK
3HaHui 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHE U CHCTEMATH3AIUSA
. " bu6mmoreka [IOK
152 sgaHui 1mo teme "CraTtuka
" https://m.edsoo.ru/3cca482e
TBEPAOTO Telia
O00011IeHNE U CUCTEMATHU3aIUs
153 3HAHUH 110 TeMe "3aKOHBI bubmmnorexa [IOK
" https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O00011IeHE B CHCTEMATH3aIU
154 3HaHui 1o TemMe "OCHOBEI bu6mmoreka [JOK
MOJIEKYJIAPHO-KUHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHE U CHCTEMATH3AIUA
155 3HAHHUH 110 TEME bubmuorexa [JOK
"Tepmonunamuka. TennoBeie https://m.edsoo.ru/c63f7c10
MalnInuHE"
O0001IeHE U CHCTEMATH3AIUA
156 3HaHu# no TeMe "ArperaTHbie bubnmoreka [JOK

coctosguud BenlectBa. ®a3oBrIe
nepexoas!"

https://m.edsoo.ru/1d36b5b1




O0001IeHrEe U cUCTEMAaTU3 AU

. bub6anorexa [IOK
157 3HaHUH MO TeMe "DIEeKTPUYECKoe 1
" https://m.edsoo.ru/3bf0def9
oJje
O0001IeHrEe U cUCTEMaTU3 AU Eu6 10K
. " nOInoTEKA
158 3gagui 1o teMe "TlocToSHHbII
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O00011IeHIE U CUCTEMATU3AIUS Eub OK
. noImoTeKa
159 3ga"ui mo treMe "Toku B 1
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX cpeaax
O00011IeHNE U CUCTEMATU3AIUS Eub 10K
. nOINOTEKA
160 3HaHUHU 110 TeMe "MarauTHoe
" https://m.edsoo.ru/3b4c06ae
noJie
PesepBubIil ypok. O6001eHIE 1
o bub6anorexa IIOK
161 cucTeMaTHu3allis 3HaH!ui 1o TeMe ] 1
N " https://m.edsoo.ru/053e2248
POMAarHUTHasI MHTyKITUS
PesepBubIil ypok. O6001eHIE 1
o bu6anorexa LIOK
162 cucTeMaTH3als 3HaHU 10 TeMeE I
"Mexanaeckie koneGanis" https://m.edsoo.ru/d6310bfd
PesepBubIil ypok. O6001eHIE 1
. Bubnmoreka IIOK
163 cHCTeMAaTH3alis 3HaHUH 10 TEME a
" eKTPOMATHUTHBIE KoNeOaHus" https://m.edsoo.ru/5e¢2bb83d
PeseprubIil ypok. O600meHNE 1
164 CHUCTeMaTH3aIvs 3HaHHUH 110 TeMe bubmuorexa [JOK
"MexaHH4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHeIit ypok. O6o00meHne 1
. bubnmoreka [JOK
165 cUcTeEMaTH3allis 3HaHUI 10 TEME H

"Onrtuka"

https://m.edsoo.ru/52ad1603




PeszepBHbIil ypok. O600ICeHHE 1

N bu6mmoreka [IOK
166 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe 1
https://m.edsoo.ru/Sbeclc65
"Ocnosbsl CTO"
PesepBHbIil ypok. O600ICHHE 1
167 CHCTEMAaTHU3alMs 3HAaHHI 110 TeME | bubmuorexa [JOK
"KopnyckynspHO-BOJIHOBOMI https://m.edsoo.ru/f7¢59d38
nyanuzm"
PesepBHbIil ypok. O0001ICHHE 1
P 7P EH bubmuorexa [JOK
168 cucTeEMaTH3allMs 3HAHUI IO TEME 1
" " https://m.edsoo.ru/1f511654
®usznka aToma
PesepBHrlit ypok. O6o01ienue u
169 CHCTEMAaTHU3alMsl 3HaHUH 10 TeMe | bubmuoreka [JOK
"®du3uKa aTOMHOTO0 SApa U https://m.eds00.ru/905c5¢ce0
3J€MEHTapHbBIX YacTuir"
PeszepBHbIil ypok. O600ICHHE 1
P P EH bu6mmoreka [IOK
170 CHCTEMATHU3alNs 3HAHUM 110 TEME 1
" " https://m.edsoo.ru/2bffb94¢
DneMeHTHI acCTPOPU3IUKH
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (hopMUPOBAHUU
COBPEMEHHOI Hay4YHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOEH

10.2

Y4uThIBaTh T'paHMIBl MPUMEHEHUS H3YyUEHHBIX (PU3MUECKUX MOJENEH:
MaTepuajbHas TOYKA, WHEpLUaIbHAs CHUCTeMa OTcuéra, aOCOJIFOTHO
TBEPJIOE TEJIO0, WICATBHBIN Ta3; MOJENM CTPOECHUS Ia30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DIIEKTPUYECKUN 3apsii — IIPU PELICHUU
¢duznyecKux 3a1a4y

10.3

PacriosnaBate ¢u3udeckue sBICHUS (MPOIECChI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETHYECKOW TEOPHH
CTPOCHHUSI  BEIIECTBA W  OJJCKTPOJMHAMHUKH:  PAaBHOMEPHOE  H
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaJCHUE Tel,
JBIKCHHUE IO OKPYXKHOCTH, HHEPIHUS, B3aMMOJCHCTBHE Tel, MUQy3us,
OpOYHOBCKOE JIBIDKCHUE, CTPOCHHE )KUIKOCTESH M TBEPIBIX TEII, U3MCHECHUE
00béMa Ten TpH HarpeBaHUU (OXJIAXKICHHH), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHcAallus, IUIaBIIEHUE, KPHUCTAJUIU3AlMsl, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapamMeTpaMu COCTOSIHHSI raza B
M30MPOIECccax; AIEKTPU3ALIUS TN, B3aUMOJICICTBHE 3aps/I0B

10.4

OnuceiBaTh ~ MEXaHWYECKOE  JIBMKEHUE, HCHOIb3ys  (uznueckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPECHHUE,
Macca Tena, CHila, UMITYJIbC Tella, KHHETUYECKas DQHEPIus, IOTEHIUAIbHAS
HHEPrus, MeXaHuuecKas paboTa, MeXaHHUECKasi MOITHOCTh; IPU OMMMCAHUH
MPaBWJIBHO TPAKTOBaTh (PU3UUECKHI CMBICI MCIOIb3YEMBIX BETUYHH, UX
0003HaYeHHs] U €IUHHIIBI, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIUYUHY C IPYTUMHU BEIMUNHAMU

10.5

OnuceiBaTh M3y4YeHHBIC TEIUIOBBIE CBOWCTBA TN M TEILJIOBBIE SBJICHUS,
HCIIOJIB3YyA Q)HSHLIGCKI/IG BCJIMYHMHBI: JaBJICHUEC I'a3a, TEMIICpaTypa, CPpCaHAA
KHHETUYCCKaA OHEPIUa Xa0THUYECCKOT O JOBHUXXCHUSA MOJICKYII,
CpeIHEKBaJIpaTHYHAsl CKOPOCTh  MOJICKYJ, KOJHYECTBO  TEILIOTHI,
BHYTPEHHSIS dSHEpTHsi, padora raza, Ko3(QQUIUEHT MOJIE3HOTO JIEHCTBUS
TETUTOBOTO IBUTATEIIST; IPH OMTUCAHNUH NTPABUIIHHO TPAKTOBATH (PU3HUECKHIA
CMBICJI UCIIOJIb3YCMBIX BCJIWYHH, UX 0603HaquI/I$I 1 CIUHHUIBI, HAXOAUTH
(bopMyIIbl, CBSA3BIBAIOIINE JNAHHYIO (U3WYECKYIO BEIUYMHY C JIPYTHMHU
BCIIMYNHaAM




10.6

OnucelBaTh  M3YyYEHHBIE JJIEKTPUYECKHE CBOICTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTEHLHAJIOB; IIPU ONUCAHUM IIPABHIBHO
TPAaKTOBaThb  (PM3UYECKUH CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUEHHS U EIMHUIIBI; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3NUECKyI0 BETUUMHY C IPYTHMHU BEIMIMHAMU

10.7

aHAIM3UpOBaTh  (U3UYECKUE TNPOLECChl U SABJICHMS, HCHOJb3Ys
(bu3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUpPHOro Tsarotenus, I, II u
III 3axonbl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM 3HEPrUH, 3aKOH
COXpPaHEHUS MMILYJbCA, MPUHLMII CYNEPIO3ULUU CWJ, [PUHLIMII
pPaBHOIIpaBUs  MHEPLUUAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHE! KHHETHMYECKON JHEPruu TEIUIOBOIO JIBUKEHHUS MOJIEKYJ C
abCOJIIOTHOW TemIepaTypoil, HepBbIi 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHUs MIEKTPUUYECKOTO0 3apsAa, 3aKkoH KyioHa; mpu 9ToM pa3nuyarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE U
yCIIOBUS (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IIPUHIUIIBI ,HeﬁCTBHﬂ MallluH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb  yCJIIOBHUA  HX 0e30I1acHOrO
HCIIOJIb30BAaHHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBIOMHATE AKCMIEPUMEHTHI MO WCCIENOBAaHUIO (U3MUYECKUX SBICHUNA U
MIPOIIECCOB C MCIIOJNIB30BAHUEM MPSMBIX W KOCBEHHBIX W3MEpEHUil; mpu
3ToM (opmynupoBaTh mpobremy (3amady) M TUIOTE3Y YyueOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUS,
MPOBOAMTD OMBIT U JOPMYITUPOBATEH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB MMpsAMBbIC 1 KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYMH,
npu 3TOM BLI6I/IpaTB ONTUMAIIBHBIA CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATb
N3BCCTHBIC MECTOAbI OLICHKH HOFpCLHHOCTCf/'I I/ISMepCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (U3MUYECKUMH BEIUYMHAMH C
UCIIOJIb30BAaHUEM TPSAMBIX HU3MEPEHMM; MNP 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pPe3yibTaThl IOJYYEHHOH 3aBUCHUMOCTH
¢u3nUecKuX BEIMYUH B BHUJE TAOMUI] U TpaUKOB, JAeiaTh BHIBOABI 110
pe3yJibTaTaM MCCIEA0BaHUs

10.12

Cobmtonate npaBuiia 6€300acHOTO TpyAa IPU MPOBEIEHUH UCCIICAOBAHUIMA
B paMKax Y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEeI0BaTEeIbCKON H
IIPOEKTHOM JI€ATEIIbHOCTH C MCIIOJIb30BAaHUEM M3MEPUTENIBHBIX YCTPOICTB
U 1a00paTOPHOT0 00OPYIOBAHUS

10.13

Pemate pacuy€rHble 3a7aud C SIBHO 3aJaHHON (PM3NYECKOH MOJEINBIO,
UCTIONB3YS (PU3UUECKIE 3aKOHBI ¥ TPUHIIUITEI; HA OCHOBE aHAIN3a YCIOBHS
3aJ1a4u¥ BEIOUPATh (PU3UUECKYIO MOJEIh, BEIACTSATH PU3NIECCKIE BETHUNHBI




u (GopMyibl, HEOOXOIUMBIE i €€ pelIeHHs, MPOBOIUTH PACUETHI U
OLIEHUBATh PEAIbHOCTh MOJIy4€HHOI'O 3HAaYE€HUs (PU3UUECKON BETMUUHbI

10.14

Pemats Ka4eCTBECHHBIC 3a/1a4u: BBICTPAUBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENOYKY DPACCYKICHUH C ONOPOM HA H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

10.15

Hcnonp3oBaTe HpU  pelmieHHMH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJs TOHCKA, CTPYKTYpUPOBaHUS,
UHTEPHpETallMd M TPEJICTaBICHUs Y4eOHOH M HayYHO-TIOMYJISPHOM
uHpOpMaLIUK, TOJYYCHHOM M3 pa3IUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyto HHPOPMALIUIO

10.16

[IpuBoauTh HpUMEPHl BKJIAJAa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA,
B Pa3BUTHC TCXHUKHU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS 0 (PU3UKE B TOBCEIHEBHOM KU3HU
s obecnieueHust 0e30macHOCTH TpH  OOpalieHun ¢ npubopamu U
TEXHUYECKUMHU YCTPONCTBAMH, JIUIsl COXPAHEHHUS 370POBbsI U COONIOACHUS
HOPM 5KOJIOTHYECKOT'0 MIOBE/ICHUS B OKpYXKaOLLEeH cpene

10.18

PaGoraTe B rpyImme ¢ BBIIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX DPOJIEH,
IUTAaHUPOBATh pabOTy IPyMIbl, pAllMOHATIBHO paclpeaesaTh 00S3aHHOCTH
U TUIAHMPOBAThH JACATEIBHOCTh B HECTAHJAAPTHBIX CUTyalUsX, aJIeKBAaTHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYACTHUKOB TPYIIBl B PEIICHHUE
paccMaTpuBaeMoi MpoOIeMBI

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

11.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero odpa3oBanust

JleMoHCTpHpOBaTh Ha IpUMEpax poiib U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOI HayYHOU KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOMN TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS M3YYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJAEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH pellieHHH (PU3NIECKHX 3a/1a4

11.3

PacniosnaBate ¢usudeckue sBiICHUs (MPOIECCHI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB 3JICKTPOJIWHAMHUKHN M KBAHTOBOW (DU3UKU: DIIEKTPUUYECCKAS
MpoOBOAUMOCTD, TCILUIOBOC, CBETOBOC, XUMHYCCKOC, MArHUTHOC HeﬁCTBHH
TOKa, BSaHMOHeﬁCTBHe MarduToB, SJICKTPOMArHuTHasA HWHAYKIOWA,
HCﬁCTBHG MAarauMTHOTIO ITOJI1 Ha MPOBOAHHUK C TOKOM U I[BI/I)KYH_[I/II\/'ICSI 3apsan,
SJICKTPOMArHuTHBIC KOHe6aHI/I$I n BOJIHBI, HpHMOHHHeﬁHOC




pacrpocTpaHeHHE CBETa, OTPaXCHUE, NpeloMiieHHe, HHTepdepeHuus,
TU(PaKIUs | TOJISPU3AIUs CBETa, AUCIIEPCUs CBETa, (POTOAIEKTPHUESCKHIA
ahdext (hoToaddekT), cBETOBOE NaBlICHUE, BOSHUKHOBEHHUE JTMHEHIATOTO
CIEeKTpa  aroMa  BOJOPOJA, CCTECTBEHHAas M  HCKyCCTBEHHas
palnOaKTUBHOCTh

114

OrnuceiBaTh U3y4YEHHBIE CBOICTBA BellecTBa (3JIEKTPUUECKIE, MAaTHUTHBIE,
ONTHUYECKUE, DJICKTPUUECKYI0 MPOBOJAUMOCTH pAa3IMYHBIX Cpeld) U
AIIEKTPOMArHUTHBIE SIBJICHUSI (TPOIECChl), MCMOJb3YS (PU3UUECKHe
BEJIMYMHBI:  DJEKTPUUECKUNA 3apsl, CcuUJla TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, AJICKTPUUYECKOE COMPOTUBIICHUE, Pa3HOCTh IMOTEHIIMAJIOB,
O/1C, pabora TOKa, MHAYKIUS MarHWUTHOTO IIOJIS, CWJia AMIiepa, CUiIa
JlopeHnia, WHIYKTUBHOCTh KATYIIKH, OSHEPIHsl JJICKTPUUYECKOTO U
MarHMTHOTO IOJICH, MEPHOA M YacToTa KOoJIeOaHW B KoOJeOaTeIhbHOM
KOHType, 3apsl ¢ cuja TOKa B TMPOLECCe TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHuM, (POKyCHOE pacCTOSIHHME U ONTHYEeCcKas
CUJIa JIMH3BI; MIPU ONKCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIONIb3YEMBIX BENUYHMH, MX OOO3HAUYCHUS U EJAWHMIIBI; YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAMU

11.5

OnucelBaTh M3yYEHHBIE KBAHTOBBIE SIBICHHUS U IPOLECCHI, HUCIIOJb3Ys
¢u3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi M HUMIYyJbCc (OTOHA, TNEPUOJ]
IoJIypacnazia, SHEprus CBSI3UM aTOMHBIX sIep; PU OMMCAaHUU ITPaBUIIBHO
TpakTOBaThb  (U3NYECKUH  CMBICI  HCIOJIB3YEMbIX  BEJIWYUH, UX
0003Ha4YeHMs U €IMHULIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JIPYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HAUECHUE
¢bu3nuecKoil BeITMUNHBI

11.6

AHanu3upoBath  (U3MYECKHE TPOIECCHl U SBJIEHUS, HCIOJb3YA
dbu3nvecKkue  3aKOHbBI M TPUHIUNB:  3akoH  Oma,  3aKOHBI
MIOCJIEIOBATEIHFHOTO W MApaJIEIbHOTO COCIMHEHHUS TIPOBOJHUKOB, 3aKOH
Jxoyns — JleHma, 3aKkOH DJJIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcCHpOCTpaHEHUsI CBETa, 3aKOHBI OTPAXECHHs CBETa,
3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHE DWHINTeHa it hoTorddexTa,
3aKOH COXpAaHEHWS OHHEPrHH, 3aKOH COXPAHEHUS WMITYyJIbCa, 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTO
Yrcia, MOCTyNaTel bopa, 3aKOH paJiMOaKTHBHOTO pacmana; MpH ITOM
pa3nuyath CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIPOKEHHE U YCIOBHS (TPaHUIIBI, 001aCTH ) MPUMEHUMOCTH

11.7

OnpenensTh HampaBiIeHHE BEKTOpa WHAYKIMM MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, CUJIbI AMriepa u cuiibl JlopeHna

11.8

CTpouTh M OMHCHIBATH M300paKEHUE, CO3AABACMOE IUIOCKUM 3epKalioM,
TOHKOM JTUH30U




11.9

BBITIONHATE AKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DM3HUECKUX SBICHHU W
MPOIIECCOB C HCIOJb30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; MPH
sToM GopMyaupoBaTh mpodieMy (3amady) W THIOTE3Y Y4YEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYA0BaHMUS,
MIPOBOIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OCYHICCTBJ'IHTB IIPSAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHH,
IIpu 3TOM BBI6I/IpaTI) OIITHUMAJIBHEIN CITOCO0 HU3MCPCHHUA U HCIIOJIb30BATb
HN3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTCI;'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DM3MUECKUX BEIMYUH C HCIIOJIB30BAHHEM
MPSIMBIX U3MEPEHUIT; TPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOMYyYEHHOW 3aBHUCUMOCTH (DU3MUECKHUX BEIUYMH B BUJC
TabyIuI ¥ rpauKoB, AeJaTh BHIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS

11.12

CoOuro1aTh ipaBmiia 6€30MacHOrO TPYya MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax Y4eOHOro SKCIIePHMEHTa, Y4YeOHO-HUCCIIEIOBATCIbCKOW H
MPOCKTHOM JICATEIILHOCTH C MCIIOJIb30BAaHHEM U3MEPUTEIIBHBIX YCTPOHCTB
1 J1abopaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€rHble 3amaum C SIBHO 3aJaHHOM (DM3MYECKOH MOJIEIbBIO,
UCHONb3Ys (PU3HUECKUE 3aKOHBI U TPUHLIUIIBI; HA OCHOBE aHAJIN3a YCIOBHS
3aJ]auy BEIOUPATh (PU3MUYECKYIO MOJIEIb, BBICNATH (PU3HUECKUE BEINUMHBI
u (GopMyibl, HEOOXOIUMBIE i €€ pelIeHMs, MPOBOIUTh PACUETHl U
OLIEHUBATh PEAIbHOCTh MOJIy4YE€HHOTO 3HAaUeHUS (PU3MUECKON BETMUNHBI

11.14

Peniate Kau4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCMIPOTUBOPCUUBYIO LICIIOYKY paCCY)KZ[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (l)I/I3I/I‘leCKI/Ie SABJICHUA

11.15

Hcnonp3oBaTh MOpu  peHIeHMH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi IIOUCKA, CTPYKTypHUpPOBaHMS,
UHTEpHpeTallui M TpeJCTaBleHUs y4eOHONH M Hay4YHO-IOIMYJSPHOM
uHpOpMallUY, TOJYYEHHOM M3 pa3iIU4yHBbIX HCTOYHUKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOJTy4yaeMylo HHPOPMALIUIO

11.16

OOBSICHATh TPUHIMIBI JCHCTBUS MAaIIWH, MPUOOPOB W TEXHHUECKHUX
YCTPOICTB; pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIOJIb30BAaHUS B
HOBCEIHEBHON XKU3HU

11.17

[IpuBoauTe THpUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIErO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTUUECKHE 3HAHUS 1O (PU3HKE B MOBCEIHEBHOMN KU3HU
Il oOecrieueHHsl O€30MacHOCTH MpU OOpalleHuH ¢ NpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMH, AJISI COXPAHEHHMS 310POBbS U COOJIIOICHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMS B OKPYIKaIOLIEHN cpezie

11.19

PaGoraTe B rpyIie ¢ BBIIOJHEHHUEM DPA3JIUYHBIX COLUATIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy IPyMIIbl, PAMOHATIBFHO PAaCIpEeAesTh 00S3aHHOCTH
U TJIAHUPOBATH JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYalUsX, aJ€KBATHO




OIICHMBATh BKJIAJ KaXIOr0 W3 YYACTHUKOB TPYIIIbI
paccMaTpuBaeMoii MpooIeMbl

B pEIIEeHHE




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kona Koa npoBepsiemoro

pasaejaa 3JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHU A

1.1

@dusuka — Hayka o npupozae. Hayunbie MeTonbl
MO3HAHUS OKpY>KaIoIlero MUpa. Pounb
SKCIIEPUMEHTa M TEOPUU B IMpPOLIECCe IMO3HAHUS
MPUPOJIBI. DKCIEPUMEHT B (U3HKE

1.2

MogenupoBanue  pu3MYECKMX ~ SABJICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHUMOCTHU
¢u3znyeckux 3akoHOB. I[IpuHIMI COOTBETCTBUS.
Pore uw w™ecro ¢usukun B GOpMHpPOBaHUU
COBPEMEHHOM Hay4YHOM KapTHHBI MHpa, B
IIPAKTHUYECKON IEATEIbHOCTH JIFOIEH

MEXAHUKA

##HPartHH#KITHEMATHUKA

2.1.1

Mexannueckoe  aBMkeHHE. OTHOCHTEIBHOCTH
MEXaHU4YecKOoro BikeHusd. Cucrema otrcyéra.
Tpaexropus

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepI/IaHBHOfI TOYKH, HX TMPOCKIOHWHU Ha OCH
cucteMbl koopauHat. CrokeHue NnepeMenieHui u
CIIOKEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH WU IEPEMEIICHUS MaTEPUAIBHON TOYKH OT
BpEMEHU

CBoOoaHoe magieHre. Y CKopeHue cBOOOHOTO
nageHus

Kpuonunerinoe JIBIDKEHUE. PaBHOMepHOE
JBHKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAsE CKOPOCTh. [lepuon u
yactoTa. L{eHTpocTpeMuTeabHoe yCKOpeHue

2.1.6

TexHuueckrue yCTpoMCTBa: CIUAOMETD, ABUKEHUE
CHApsIJIOB, LIETIHbIE U PEMEHHbIE Nepeaaun




[TpakTnueckue paboTsl. M3mMepeHne MrHoBEHHOMN
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEKIY
Iy TSIMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHOMN
CKOpOCTBIO, paBHOW Hy0. M3ydeHue IBHIKEHUS
LIapHKa B BA3KOM KUAKOCTHU. M3yueHue NBUKEHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HtPar### IMHAMUKA

2.2.1

[Ipunmun otHocuTenbHocTH [anmunes. IlepBbiit
3akoH HproToHa. IHepIManbHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uiuuu cuil

223

Bropoii 3akon HetoTOHA AJ1s1 MaTepuaaibHOU TOUYKHU
B nHepuuanpHoi cucreme orcuéra (UCO). Tperuit
3aK0H HpI0TOHA /U1 MaTepuaabHbIX TOYEK

224

3aKkoH BCCMHUPHOI'0 TATOTCHUA. Cuma TsDKECTH.
HCpBaH KOCMHYCCKaA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbJKEHUS U cuiia TpeHust nokos. Koadduunent
TpeHust. Cuiia CONpOTUBIICHUS TP JIBUKEHUH Tella
B )KMJIKOCTHU HWJIU Ta3e

227

[ToctynaTensHOE ¥ BpamaTeIbHOE JIBMKCHUE
abCOIOTHO TBEPAOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[I;meyo cuibl. YcmoBust paBHOBECHs TBEPIOIO TeENa
B ICO

229

Texuuyeckue YCTpOﬁCTBaI HNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue IBHKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH O] IeHCTBUEM
HECKOJIBKUX CUII. MccnenoBanne 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUpPYEMOid
MPYXXUHE U PE3UHOBOM 00pa3Ile, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

2.3

###Par####3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTCpHraJIbHBIX TOYCK. I/IMHyJIBC CHJIbI u
HN3MCHCHUC UMITYJIbCA TCJIa




3akoH coxpaHeHus nMmiyibsca B ICO. PeaktuBHOE

232
JIBHOKEHUE
233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
235 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yIpyTro neGpOopMHUPOBAHHON HPY>KUHBIL.
o [MoTeHuMaNbHAS SHEPrus Tena BOIM3H
MOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CHIIBL. CBSI3b
237 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHHUYCCKOW DHEPrHU CHCTEMBI TeJl. 3aKOH
COXpPaHEHMsI MEXaHUYECKOH SHepruu
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpoilcTBa: JBM)KEHUE DaKeT,
o BOJIOMET, KOIIEp, IPY>KUHHBIN MUCTOJIET
[Ipaktuyeckue  pabotel.  M3yueHue  CBsI3U
53.10 CKOpOCTE€H  Tel  HpU  HEYmpyrom  yjaape.

HccnenoBanue CBI3U pa6OTI>I CUJIBI C UBMCHCHHUCM
MEXaHUYEeCKOH OHCEPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

###Par#H#OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUN

OcHOBHbIE TIOJIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW Teopuu. BpoyHOBCKOe IBUKECHHE.
Huddysus. Xapakrtep JBUYKEHUS u
B3aMMOJICHCTBYS YaCTHI] BEIECTBA

Mogenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX
Tell U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca  monekyn.  KomuuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. [llkana remneparyp Llenscus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU HJEATbHOIO
rasa

AOcomoTHass TemrmepaTypa Kak Mepa CpeaHei
KMHETUYECKOW DHEPruM TEIJIOBOTO JIBH)KEHUS
yactull rasza. [lIkana temneparyp KenbBruHa




VpaBuenne Knaneiipona — MenneneeBa. 3akoH
JlanpTOoHA

["a30BbI€ 3aKk0HBI. M30mponecchl B UACaIbHOM raze
C IOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEPMa,
M30X0pa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXa B KJIaccHON komHare. HMcciemoBanue
3aBHCHUMOCTH MEXJIy I[apamMeTpaMu COCTOSHUS
pa3peKeHHOT0 raza

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMmoguHamuyeckas cucTema. BuyTpenuss
SHEPTHUs TEPMOIMHAMHYECKOM CUCTEMBI U CTIOCOOBI
e€ U3MeHeHUs

322

KonuuectBo Temnorsl u pabora. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'O UJEaIbHOIO rasa

323

Bunsl TeIJIONepeIauu: TETIONPOBOIHOCTD,
KOHBEKLUS, u3IydeHue. TermnoémMKkocTs Tena.
VYnaenpHast TemIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

324

IlepBbiil 3akoH TepMoauHaMUKH. IIpuMeHeHue
IIEPBOT0 3aKOHA TEPMOAMHAMHUKH K U30IPOLIECCAM.
I'padmueckas uHTepnperanus padboThl ra3a

3.25

TeruoBele  MammHbl.  [IpuHIUIBL  KEUCTBUS
TerioBbIx MamiuH. [IpeoOpa3oBaHusi SHEpruu B
TEIIOBbIX MamuHaX. KoadduimeHt mone3Horo
nevictBust (manee — KIIJ) TemmoBoit MamiuHBI.
[uxn Kapno u ero KIIJ]

3.2.6

Bropoit 3akoH TepmomuHamuku. HeobpaTumocTh
IIpOLIECCOB B Ipupofe. TeruioBble JIBHUraTeNu.
Dkonoruyeckue npoOaeMbl TETNIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTaTeIh
BHYTPEHHETr0 CropaHusi, OBITOBOW XOJIOJAMIBHUK,
KOHJIULIUOHED

3.2.8

[TpakTuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

33

##H#Par#H## AT’ PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbLIE

INEPEXO/IbI

3.3.1

[TapooGpa3oBanue u koHnmeHcanus. VMcnapenune u
KUIIEHUE. YenbHas TeIuioTa MnapooO0pa3oBaHMUS.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS




332

AOcoiroTHasT M OTHOCHUTENbHAS  BJIAYKHOCTH
BOo3ayxa. HachlleHHsIil map

333

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tena. AHU30TpONUs CBOMCTB KpucTamioB. JKunkue
Kkpuctayabl. CoBpeMEHHbIE MaTepHUAIIb

334

[InaBiieHne u KpucTauM3anus. Y IeJbHas TerioTa
miassieHus. Cyonumanus

3.35

YPaBHCHI/Ie TEIJIOBOro OajaHca

3.3.6

TexHudeckue  yCTpOWCTBa: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIyYECHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  4YHCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIaXKHOCTU

BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###H#Par#H#OJIEKTPOCTATUKA

4.1.1

OnexTpuzanus Teia. DJEKTpUueckuil 3apsa. [lBa
BU/Ia SJICKTPHUYECKUX 3apsI0B

4.1.2

IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

4.13

3akoH COXPAHCHUS DJICKTPUUICCKOI'O 3apsaia

4.14

B3aumogeiictBue 3apsanoB. 3akon Kynona

DneKkTpuuecKoe ToJe. HanpsoxkénnocTsb
ANEKTPUYECKOro mnoiisd. IIpuHuun cyneprno3unum.
JInHnM HanpsKEHHOCTH DJIEKTPUYECKOTO OIS

Pabora cun 3JIEKTPOCTATUYECKOTO OJIA.
Ilorennuain. Pa3HocTh NOTEHIINAIOB

4.1.7

HpOBOJIHI/IKI/I U JOUSJICKTPUKU B IMOCTOSAHHOM
SJICKTPUYICCKOM ITOJIC. I[I/IBHCKTPI/I‘-ICCKS.}I
MMPOHUITACMOCTb

OnekTpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsKEHHOI'O
KOHJIEHCaTopa

Texnuueckune YCTpOMCTBa: JNEKTPOCKOII,
JNEKTPOMETP,  DJJICKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTnueckue paboTEHL. Nsmepenne
ANEKTPOEMKOCTH KOHJEHCATOpa

4.2

#HH#Par##HTIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBIX CPEJAX




4.2.1

Ycenosus CYILIECTBOBaHUS OCTOSIHHOTO
ANeKTpUYecKkoro Toka. Mcrounwku Toka. Cua
ToKa. IToCcTOSTHHEIN TOK

422

Hanpspkenune. 3akon Oma 17151 yyacTka Lenu

423

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHHUC. Y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

424

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jbHOC, CMCEIIaHHOC
COCIMHEHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenma

4.2.6

MOIHOCTB 3JEKTPUIECKOTO TOKA

4.2.7

anekTpoaBkymas cuia (mamee — DJC) wu
BHYTPCHHEE COINPOTHBJICHUE MCTOYHUKA TOKA.
3akoH Oma  jand  1onHOM  (3aMKHYTOM)
AJIeKTpUYecKoi renu. KopoTkoe 3aMbIkaHue

4.2.8

DNeKTpoHHasi MPOBOJUMOCTh TBEPIBIX METAJUIOB.
3aBUCUMOCTb  CONPOTUBJIEHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

429

OnexkTpuueckuii TOK B Bakyyme. CBolcTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[MonynpoBonnuku. CoOCTBEHHass W TpPUMECHas
MIPOBOJIMMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexojia. [loaynpoBoJHIKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKHM TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHIECKAS JUCCOIHAIINS. DJIECKTPOIIN3

4.2.12

DnexTpuuecKkuil TOK B razax. CaMOCTOSTENBHBIN U
HECAMOCTOSTENIbHBIA pa3psan. Paznuunble THIBI
CaMOCTOATENBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocrar, VCTOYHUKHU TOKa,
AJIEKTPOHATPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUACTOPHI U
(GhoTOpE3UCTOPhI,  TOJYNPOBOJHUKOBBIA  THOJ,
rajJbBaHHKa

4.2.14

[Tpaktnueckue paboTel. M3yueHne CMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC ucCTOYHMKA TOKa U €ro
BHYTPEHHEro  comportuBieHus.  HabmoneHue
AJIEKTPOJIU3a




11 KIIACC

Kon Koanposepsiemoro
IIpoBepsiemble 3J1eMeHTHI COIePKAHMS
pa3aesa  3jieMeHTa
4 OJIEKTPOIMHAMUKA
###Par###MAT HUTHOE I10OJIE. DJIEKTPOMAT'HUTHAS MHAYKINA
431 IlocTtossHHEIC MarHHTHI. BzanmoneiicTue
o IIOCTOSIHHBIX MArHUTOB
MaruutHoe nosie. BekTop MarHUTHON HHTyKIUH.
432 [Mpunnun cynepno3unuu. JIMHUM MarHUTHOM
e WUHIYKIHUU. Kaptuna  jguHuMii  MarHuTHOMH
UHAYKIHHU MOJI TOCTOSHHBIX MarHuTOB
MaruuTHO€E 1oJie IPOBOJIHKUKA ¢ TOKOM. KapTrHa
JUHUN TIOJIA JUTMHHOTO TMPSMOTO MPOBOJHHMKA U
433 3aMKHYTOTO KOJILIIEBOTO TPOBOIHUKA, KATYIIIKU C
TokoM. OmnbiT Opcrena. BzaumopelictBue
MIPOBOJTHUKOB C TOKOM
434 Cuiia AMriepa, €€ MOJlyJIb M HallpaBJIEHUE
Cuna Jlopenma, €€ MOAyJlb W HaIpaBJICHHE.
4.3.5 JIBukeHMe 3apsKEHHOM 4acTUIbl B OHOPOHOM
MarHuTHoM noiie. PaGota cunel Jlopenia
4.3.6 SIBieHMe ANEKTPOMArHUTHOM MHIYKITUH
43 4.3.7 [ToTok BEKTOpa MAarHUTHOM MHIYKIUU
433 OAC wuHaykuuu. 3akoH AJIEKTPOMAarHUTHOM
e nuayknun dapajes
Buxpesoe snexkrpuueckoe nose. C uHAYKIIUN
439 B IIPOBOJIHUKE, JBUKYIIEMCS IOCTYIIATEIBHO B
OJTHOPOJTHOM MarHUTHOM IT10JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBnenue camounaykuuu. IJC
e CaMOMHIYKITUH
4.3.12 OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM
4.3.13 ONEeKTPOMarHuTHOE MOJIe
Texauueckue YCTpOWCTBA: IIOCTOSIHHBIE
4314 MarHuThl, 3JEKTPOMATrHUTHI, 3JEKTPOJIBUTATENb,
o YCKOPHUTEIH 3IIEMEHTAPHBIX YaCTHII,
WHJIyKLIIMOHHAA M1€Yb
[IpakTrueckue paboThl. M3yueHne MarHUTHOTO
4.3.15 OJIs1 KaTyILIKKU ¢ TOKOM. McciienoBanue AeicTBUs

MNOCTOAHHOI'O MArHuTa Ha paMKy C TOKOM.




HccnenoBanne  sBIEHUS  3JIEKTPOMArHUTHOMN
UHIYKIUH

KOJIEBAHMA 1 BOJIHBI

5.1

##H#PartHHHMEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebartenpHas cucTema. CBoOoanbie
KOJIeOaHwMs. I"apmonnueckue KOJIeOaHwMsI.
[epuon, yactoTa, aMmIuTya U da3a KoaeOaHui

5.1.2

[IpyxuHHBIN MasTHUK. Maremarnueckui
MasATHUK

5.1.3

YpaBHeHue TapMOHUYECKHX KOJIcOaHMil.
Kunematnueckoen AMHAMUYECKOE OIHMCAHHUE
K0J1€0aTeIbHOTO IBUXKECHUS

5.14

[IpeBpamenue sSHeprum NpU TapMOHHUYECKUX
konebaHusx. CBA3b AaMIUIUTYbl KOJI€OaHUM
UCXOJHOMN BEIMUYUHBI C aMILTUTY1aMU KOJIeOaHU
€€ CKOPOCTH U YCKOPECHUS

5.1.5

Komnebarennpublit KOHTYD. CB0OOIHEIE
JNIEKTPOMArHUTHBIC KOJICOAHWS B WJICATHLHOM
KOoJeOaTelbHOM KOHTYpe. AHAJIOTHUS MEXKIY
MEXaHUYECKHUMU u AIEKTPOMATrHUTHBIMH
konebanusimu. @opmyia Tomcona

5.1.6

3akoH COXpPAaHCHUSA OHCPIruM B HUACAIBHOM
KoJieOaTeIbHOM KOHTYpPE

5.1.7

BBIHY)I(I[eHHLIe MCXaHHUYCCKUC KOJIeOaHHsI.
Pe3onanc. Pe3onancHas KpuBas. BBIHy)K,I[CHHBIe
OJICKTPOMArHUTHBIC KoJIeOaHHS.

5.1.8

IIepemenHbIl TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

MOoOIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JICUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa U
HaIpsHKEHUS

5.1.10

Tpancpopmarop. IIpousBoacTBo, mepemavya u
notpebieHue AIEKTPUIECKOM SHEPTHH.
DKOJIOTHYECKHUE PHUCKH TPU  TPOU3BOJICTBE
3IEKTPUUECKOMN SHEPTHUH. Kynberypa
WCIIOIb30BAHUS 3IEKTPOIHEPTUU B
MMOBCEAHEBHOM )KU3HU

5.1.11

Texuuueckue YCTpPOMCTBA: ceiicmorpad,
3JEKTPUUYECKUN 3BOHOK, JIMHUU BJIEKTponepead

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBUCHMOCTH IEpHOJa MallbIX KojiebaHuil rpysa




Ha HUTA OT JUIMHBI HUTHU W MAacChl TIpy3a.
HccnenoBanne nepeMeHHOro0 TOKa B ILEMH U3
MOCIIEIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U Pe3ucTopa

5.2

#HHPartHHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JyinHa BoJiHbI. [lonepeunsie
Y MIPOJI0JIbHBIE BOJHBI

522

#H#Par###  Murepdepenums wu  audpaxmus
MEXaHUYECKUX BOJIH

523

3Byk. Ckopocte 3Byka. ['poMKOCTB 3ByKa.
Bricora Tona. TemOp 3ByKka

5.2.4

DIIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyUYECHHS
3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanuss BektopoB E, B wmw v B
3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.2.5

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
npejloMIIeHUe, — moyisipu3aunus,  Audpaxmus,
uHTepdepeHiys. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama 3;eKTpOMArHUTHBIX BOJH. [IpumeHeHune
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPaaruocCBA3n u TCICBUACHUA.
Paguonoxanus. D1eKTpOMarHUTHOE 3arpsi3HEHUE
OKPYXAaIOIIEH Cpeabl

5.2.8

Texauueckue YCTpOWCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHATHOCTHUKA B
TEXHUKE W MEIHIMHE, pajxap, paauoONpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

#H##Part#HOIITUKA

5.3.1

[IpsimonuHEitHOE pacnpoCTpaHeHUE CBETa B
oJHOpoHOM cpene. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne nzo0pa>keHHii B INIOCKOM 3epKajie

5.33

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSA
cBeTa. AOCOIIOTHBIN IMOKA3aTENh MPETOMICHHS

534

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKCHUS

5.35

Hucnepcusi cBera. ChoxHBIH cocTaB 0enoro
cperta. IlBer




5.3.6

Cobwuparomue U paccenBaroIue JTUH3BL. ToHKas
nuH3a. DOKyCHOE PacCTOSIHUE U ONITUYECKAsI CUJia
TOHKOW JauH3BL. [locTpoeHue u300pakeHH B
coOMparImmUx ¥  PacCEUBAIOIIMX  JIMH3aX.
®opmyJia TOHKOM JTUH3BL. Y BEJIMUEHHE, JaBAEMOE
JIMH30M

5.3.7

[Ipenensl  ONPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKHU

5.3.8

WnTepdepenius CBeTa. KorepenTnsie
UCTOYHUKHU. Y CIIOBUS HAOJIIOJCHUSI MAaKCUMYMOB
U MMHHMYMOB B UHTE€P(EpPEHIIMOHHON KapTHHE
OT IBYX CUH(a3HBIX KOIT'€PEHTHBIX HCTOUHHKOB

5.3.9

Hudpakmus ceera. JudpaknnonHas pemérka.
VYcnoBue HaOMIOACHUSA TJIaBHBIX MaKCHMYyMOB
Ipy NAJEHUUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIMOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHuueckue  yCcTpoWCTBa:  OYKH,  JIyIa,
¢oroamnmnapar, MIPOEKIIMOHHBIN amnmapar,
MHKPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
T paKMOHHAs PEeIIETKA, MOISPOUA

5.3.12

[IpakTunueckue padoThl. M3mepeHne nokazarens
MIPEIOMJICHUSI. Uccnenosanue CBOICTB
n300pakeHu B JINH3aX. Hab6nronenue
JUCIIEPCUU CBETA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuisl NIPUMEHUMOCTH KJIaCCHYECKOM
MEXaHUKH. [Toctynatet TEOpUHU
OTHOCUTEIIBHOCTH:  MHBAPUAHTHOCTH  MOJYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IIPUHLMI
OTHOCHTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
33.MCI[J'ICHI/IC BPEMCHHU U COKpAIICHUC NJIMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Maccel € DJHEPrHEd W HUMITYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOSI CBOOOTHOM
YaCTHLIBI

KBAHTOBAA ®U3UKA

7.1

##HH#Part###JIEMEHTHI KBAHTOBOU OIITUKU




7.1.1

®otonbl. Dopmyna I[lmaHka cBS3M JHEPrUU
(¢boToHA C ero 4actoToi. DHEPruss U HMMILYJbC
¢dbortona

7.1.2

OtkpeiTie u wuccienoBanne (Horodrddexra.
Omnsitel A.I'. CroneroBa. 3akonsl poTodaddexra

7.1.3

VYpaBuenue DifnmreliHa 11 GoTodddekra.
«Kpacnas rpanuna» gorosddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texunueckue YCTpOWMCTBA: (OTOAJIEMEHT,
(dboTonaTunk, coTHeYHAs OaTapesi, CBETO U0,

7.2

CTPOEHUME ATOMA

7.2.1

Mopgenb aroma Tomcona. Onbitel Pezepdopna
TI0 UCCJICIOBAaHHUIO CTPOCHHSI aTOMA.
[TnanerapHas MojiesIb aTomMa

7.2.2

[Toctynarer bopa. M3nydeHune u mnoryionieHue
(OTOHOB IIpH IIEpexo0Jie aToMa C OJHOTO YPOBHSA
9HEpruu Ha Apyroil. Buasl cnextpos. Crnekrp
YPOBHEHN 3HEPTUH aTOMa BOAOPOJa

7.2.3

BosHoBBIE cBOVicTBa yacTull. BomHbl e bporis.
KopnyckynsipHO-BOJIHOBOM Jlyau3M.
Judpakius >1eKTPOHOB Ha KpHUCTaJIax

7.2.4

CroHTanHoe n BBIHYXICHHOC H3JIY4YCHHUC.
YeTpoiicTBO U pUHIUIT PabOTHI Jlazepa

7.2.5

TexHuueckue  yCTpOMCTBA: CIEKTpaIbHBIN
aHamM3  (CHEeKTPOCKOIl), Jia3ep, KBAaHTOBBII
KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habmronenue
JUHENHYaToro CHeKTpa

7.3

ATOMHOE AP0

7.3.1

MeTtonanl HaAOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkprITHE paZOaKTUBHOCTH. OnbIThI
Peszepdopra 1mo  ompeseneHuro  cocraBa
paanoakTUBHOro m3nydeHus. CoiictBa anbda-,
Oera-, raMMa-Hu3J1y4eHusl. Bmusuaue
PaZlnOAKTUBHOCTH Ha KUBBIE OPraHU3MbI

7.3.3

OtkpeiTHe TpoTOHA M HeWTpoHa. HykionHas
Mozenb siapa [eizenOepra — MBaneHko. 3apsin
anpa. MaccoBoe uuciio sijpa. M3otomnsl




7.3.4

Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIN
OeTa-pacnaj. Namma-uznyyenue. 3akoH
pPaZAMoOaKTUBHOIO pacmajia

7.3.5

DHeprus cBsI3U HyKJIOHOB B sJIp€. SnepHble CUIIBL.
HedexT macchl sapa

7.3.6

Snepusle peakuuu. JleneHre U CUHTE3 sAEp

7.3.7

Snepubiii  peaktop. TepmosinepHbld  CHHTES.
[IpoGieMb! 1 IepCHIEKTUBLI SAEPHOIN SHEPTETHKY.
DKOJIOTUYECKHE aCIEKThI sIIEPHON IHEPTeTUKU

7.3.8

9J'ICMCHTapHBIC YaCTHUIBI. OTKpBITI/Ie IMO3HUTPOHA.
(DYHI[aMCHTaJ'IBHBIe BSaHMOHeﬁCTBHH

7.3.9

TexHuueckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, siiepHbIii peakTop, aToMHas b6omba

7.3.10

[Ipaktuyeckue paboTsl. MccnemoBaHue TPEKOB
gacTull (1o TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé31HOTO HebOa. Co3Be3nus, sipKue 3BE3bI,
IJIAHETHI, UX BUAUMOE IBIDKEHUE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM TpyMIIbL.
[InaHeThI-TUTaHTBI U X CITYTHUKH, KapIUKOBBIE
mnagetrsl. Mansie Tesa CoTHEYHON CUCTEMBI

8.3

Comnne, gorochepa u armochepa. CosHeuHas
AKTUBHOCTH

8.4

Hcrounuk sneprun CosHua u 3BE371

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKM: Macca,
CBETHMOCTb, paauyc, TeMmneparypa, 1704
B3aUMOCBs3b. J(MarpaMma «CIeKTpaabHbIN KIacc
— CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD» ans 3BE3] rJIaBHOM
MOCIEIOBATEILHOCTH

8.6

###PartH##BayTpeHHee CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXAECHUN U 3Botonuu CosHIA U 3BE3N.
OTanel )KU3HHU 3BE3 ]

8.7

Mneunsiii [1yts — Hama ["anaktuka. CnupanbHas
cTpykTypa ['amaktuku, pacnpezneneHue 3BE3,
ra3a u nelu. [lonoxxenue u npuxenne ConHua B
lNanaktuke. [Tmockas u chepuueckas
noJacucTeMbl I alakTUKH




Tunsl ranakTuk. PaguorasiakTuku M KBa3aphbl.

8.8 YépHble ObIpbI B 1pax raJlakTUK
Bcenennas. Pacmmpenue BceenenHoil. 3akoH
Xab6ma. PaszOeranme ramaktuk. Bospact wu
8.9 paauyc Bcenennoli, Teopust bonpiioro B3pbIBa.
Mogaens «ropsiueii Bcenennoit». PenukToBoe
U3JIy4YeHue
MacmraGHas CTpYKTypa Bcenennotii.
8.10 Meraranaktuka.  Hepeménneie — mpoOieMsl

ACTPOHOMUH




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero oopa3oBaHus

CdopMupoBaHHOCTh YMEHUU pacro3HaBaTh (PUIUYECKUE SBICHUS

(npoueccm) 1 0OBICHITH UX HAa OCHOBE N3YYCHHBIX 3aKOHOB

Bnagenue ocHOBoMOIararoninuMu (1)I/ISI/I‘IGCKI/IMI/I IIOHATHUAMHN U

BCIIMYMHAMHU, XaPaKTCPU3YOLIUMHA (I)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTb YMEHUN MPUMEHSATh 3aKOHBI KJIACCUYECKOM
MEXaHHKH, MOJIEKYJISIPHOM GU3MKH U TEPMOJAMHAMUKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (PU3WKU JJIS aHAIM3a U OOBSICHEHUS
SABIIEHUH MUKpPOMHpA, MAaKPOMHUpa U MEraMupa, pa3indarh YCIOBUS
(rpanu1Ibl, 007aCTH) MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB, TOHUMATh
BceoOmMit XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U OTPAHMYEHHOCTH
WCIIONIb30BAaHUsI YACTHBIX 3aKOHOB, aHAIM3UPOBATh (HHU3HUECKUE
MPOLECChl, HCMOJNB3ys OCHOBHBIE  TOJOXEHMS, 3aKOHBI U

3aKOHOMEPHOCTHU

C(l)OpMI/IpOBaHHOCTB YMCHUA pPA3/in4aTbh YCJIOBUA HNPUMCHHUMOCTHU

Mojieie pU3nYecKuX TeN U MPOIECCOB (SBICHUIN)

ChopMupOBaHHOCTh YMEHHS pelaTh pacdE€THbIE 3aJauyd C SBHO
3aJJaHHOM M HESBHO 33JaHHON (PU3MUECKON MOJIENbI0: HA OCHOBAaHUM
aHaJgu3a yCJIOBHS BHIOMpaTh (PU3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMmyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaTbl  (U3MUECKUX TEOpUH  MpHU
UCIIOJb30BAaHUM  MaTE€MaTHYECKMX METOJOB  pEUIeHMs  3ajad,
MPOBOAWTH pacy€Tbl HAa OCHOBAHWM HMEIOIIMXCS  JaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO/BI PELIECHUs C

Y4ETOM MOITYUYEHHBIX PE3YJIHTATOB

Pemarp kauecTBeHHbIE 3a/1a4H, TPeOYyIOIIME IPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3/eNioB MIKOJIHHOTO Kypca (PU3UKH, a TaKKe MHTETPAINH
3HaHUH W3 JpPYyIHX IPEIMETOB €CTECTBEHHOHAy4YHOI'O LIMKJIA!
BBICTpAaUBaTh JIOTHYECKYIO IIETMOYKY pPAacCyXKIEHUH C OMopod Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/IG SABJICHUS




BiiageHne  OCHOBHBIMM ~ METOJAMHM  HAy4YHOIO  IIO3HAHUA,
UCTIOJNBb3YEeMbIMU B (PU3HMKE: TPOBOJUTH MpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUYECKUX BEJIWYUH, BBIOMpPAs ONTHUMAJIbHBIN CHOCO0
MU3MEPEHMS U UCIOJIb3Ys U3BECTHBIE METO/AbI OLICHKU MOTPEIIHOCTEN
U3MEPEHUH, MPOBOJAUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PHU3UUECKUX
BEIMYMH C UCIOJb30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBACHATH
MOJTy4YEHHBIE PE3YJIbTAThI, UCIONB3Ys (PU3HUECKUE TEOPUH, 3aKOHBI U
MIOHSTHSL, ¥ JIeJIaTh BHIBOJIbI; COOJIIOIATh MpaBuiia 6€301acHOro Tpyaa
IPY POBEJICHUM MCCIIEIOBAHNIN B paMKax y4eOHOT0 SKCIIEPUMEHTA U
y4e0HO-UCCIIEI0BATENIbCKON  JIEATEIbHOCTH C  MCIIOJIb30BaHUEM
IU(GPOBBIX  M3MEPUTEIBHBIX  YCTPOWCTB U JAaOOPATOPHOTO

00opyaOBaHUS

ChopMupoBaHHOCTH ~ yMEHHMI  aHAMU3UpOBaTb M OLIEHUBATb
HOCHEACTBUsSI  OBITOBOM M NPOU3BOJCTBEHHOW  JIESATEIBHOCTH
YeJI0BEKa, CBA3aHHOM C (M3MYECKHMMH IPOLECCAMHU, C TO3UIHHA
HKOJIOTMYECKON O€30MacHOCTH; NPEACTaBICHUNH O palMOHaIbHOM
OPUPOJIONOIB30BAHUN, a TaKXKe PpPa3yMHOM  MCIIOJIb30BaHUU
JOCTHKEHUN HAyKM W TEXHOJOTMH U1 JajJbHEMILIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

OBnajgeHue pa3IMYHbBIMM crocobaMu paboThl ¢  HMHpOpMaLuei
(GU3NYECKOTO COJEp’KaHUs C HCIHOJB30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMH; pa3BUTHE YMEHUH KpPUTHYECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

10

ChopMHpPOBAaHHOCT, YMEHUM TPHUMEHSATH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBl Ul aHAIW3a M
00BsicHEHUS! (PU3UUYECKUX MPOIIECCOB, MPOUCXOISIINX Ha 3BE3NAX, B
3BE3MIHBIX CHUCTEMAaxX, B MEXTaJaKTUUEeCKOW Cpene; JABUKEHUS

HeOEeCHBIX TEll, DBOJIIOLNH 3BE31 1 BeeneHHon




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kon

pa3nena/ IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
3J1eMeHTa
TeMbl

1 MEXAHHUKA

1.1 KMHEMATHKA

MexaHanu4deckoe JABUKCHUC. OTHOCUTEIILHOCTD

MCXaHHMYCCKOI'O ABMXKCHU . Cucrema oTcuéra

MaTepI/IaHLHaH TOYKa.

Eé panmyc-sekTop:
Fle)=(xle ) Mle ) =(2)),

TpaeKTopII,

IIepeMeIleHIIe:

AF =F(t))—F(t) =T, T, =
= (Ax, Av,Az),

Iy TE.
CrnoxeHlle IlepeMelneHHil:

Ny =0 + A7

CKOpOCTL MaTCpHaHLHOﬁ TOYKH:

__AF
D=——
At

= j'r' = [Ux LU ]

Ar—0

Ax .
v o=— X, aHaJmorH4HO v =y, v.=Z,.
1.1.3 At o ’

CroKeHHe CKOpocCTell: §, =0, + 0, -

Boruncnenue nepemenieHus v NyTd MaTepruaibHOU TOUKH

MIPU IPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X IO TpaduKy

3aBHCHMOCTH Vx(t)




" . Ao
T!b‘rlCI'LCI[]"EHIIE MaTepPHAIBEHOII TOYKIL a = —\J =
t—0

Fi¥s
1.1.4
Au o,
a,=—2= =(u,) . aHaTOTM4HO a, =(v, |, a.=({
" Y o ' S
PaBHOMCpHoe HpHMOHHHeﬁHoe JBUKCHUC:
x(t) = xg + vyut
x(1)
X
0
+
y
1.1.5
ox
t
Uy (t) — vo, = const
v
X
)




Ox

const

1.1.6

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOC JABHMOXXCHUC!

a.t
x(t)=x,+u,t +——

v (t)=v, +at

a, = const

ol "

Fa _ £ _"} - e
L)2.1: Lﬁ..‘f - —HI ["’2 "’1]

HPII IBIDKEHINI B OTHOM HAIIPABIEHIIH IIVIE S =

Uy

CBoOoaHOe masieHne. Y CKopeHne cBOOOTHOTO MaICHHS.

Vi

Yo o

(0] Xo (

I[BI/I)KGHI/IC TCI1a, 6pOI_HCHHOFO o yriioMm o K ropu30HTY:

-
i

[.1‘{?} =x; +U, f=x+U,cosa-f
# ,
V() =y, + Uyt +& =V, + U,sina- r— 2
: 2 2
v (t)=v, =vu,cosa

v.(t)=v,, +gt=v,5mna— gt

=0

o
X
g, =—g =const

¥




KpuBonuneiinoe npuxenue. [[BrmkeHne MaTrepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas ¥ TuHEHHas CKOPOCTh TOUKH:

v = wR

wR

HpI/I PaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYIKHOCTHU

_27‘[_2
w = T = 4]

2

2o

. HeHTpOCTpCMI/ITCHLHOC YCKOPCHUEC TOYKH:

nc




R
. IlomHoe YCKOPEHUC MaTepHaHbHOﬁ TOYKHU

Tsépnoe teno. IloctynarenpHoe 1 BpamaTesibHOE

1.1.9
JIBUKEHUE TBEPAOTO TeNa
1.2 JINHAMUKA
121 HNuepumaneable  cucteMbl orcu€ra. [lepBwlii  3aKOH
o Herorona. Ilpuaiun otHocuTensHOCTH ["anunes
Macca tena. IInoTHOCTE BellecTBa:
_m
P=Yy
p
1.2.2
\%




1.2.3

Cuna. [IpuHIMn cyneprno3uuuu CUI:

- - -

FpaBHo,aeﬁCTB = Fl + F2+' -

paBHOzEHCTB




1.2.4

Bropoii 3akon HetoToHa: 11t MmatepuanbHoi Touku B MCO

>
>

F, = ma

Ap = FAt




At
npu
F = const
F
const
-
Flz Fy

Tperuii 3akoH HproTOHA 111 MaT€pUanbHbIX TOYEK:

-

Fi; = —Fy

12

1.2.5




21

1.2.6

3akoH BCCMHUPHOTI'O TATOTCHUA: CUJIbI HPUTSIKCHUA MCIKAY

TOYCYHBIMH MaCCaMU paBHBI

mim,
F=¢G 72
F
G
R
2
m

Cuna tspkectu. LlenTp TspkecTH Tena. 3aBUCUMOCTh CHIIBI
TSKECTU OT BBICOTHI h Haa TMOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:




GMm

M9 = R + h)?

mg

(R

h)

GMm

Cwita ynpyroctu. 3akoH I'yka:
E, = —kx

1.2.7 *




Cuia tpenusi. Cyxoe TpeHue.

Cuia TPCHUA CKOJILXKCHUA:

E‘p = uN

P

UN
1.2.8

Cuna TPCHUS ITOKOS:

™

IN

UN

Koaddunment tpenus

JlaBneHue:

1.2.9




1.3

CTATUKA

1.3.1

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA:

M| = Fl, rae | — meyo cuiel

-

F

OTHOCUTEJIBHO  OCH, Ipoxojsamied uepes Touky O
MEPIEHIUKYIISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cucTeMbl MaTepHaTbHBIX

TOYCK:

- -

myr, +myry+...

T
e my + my+...







B onHOpOgHOM 1IOJIE TSXKECTH

(g = const)

const)
LEHTP Macc Tella COBMAJAET C €ro IEHTPOM TSKECTH

VYcnous paBHoBecus TBEporo tena B MCO:

[M,+M,+...=0
1.3.3

1?‘1 +F,+...=0
###Par##
3akon ITackansg
#1.34
JaBnenne B )xuakocTH, mokosiieics B UCO:
p =po + pgh
#H##Partt#
#1.3.5 p




pgh

H#H##Par##
#1.3.6

3akoH Apxumena:

-

FApx =

Apx

BbITCCH

€CIIH TEJIO M KUAKOCTh IokosaTcs B UCO, To

-

—F BBITECH

FApx = ngBbITeCH

Apx
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BBITECH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MaTepuasbHOM TOUKHU:

p=mv

HHH#Par##
#1.4.1
m
%
Nmnynec cuctemsl Tei:
P =Dp1+Dp2t.
H#H#HPar## )4

#1.4.2




H#H#HPar##
#1.4.3

A(

3aK0OH M3MEHCHUS U COXpaHCHU UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2t.. ) = FlBHe]_LIHAt + FZBHeLHHAt+' -




1BHEIIH

At




2BHEUTH

At

B MCO , ecnin

A(




, €CITH

- -

FlBHe].LIH + FZBHemH+' e

1BHEIIH

2BHEIIH

PeakTuBHOE NBUKEHUE

H#HH#Par##
#1.4.4




F
\ﬁgy“

PaboTa criiel Ha MajIoM MNEPEMCIICHUN

:1=|}f'|-|.-iﬁ.f|-c05 a=F -Ax

« F

D
MOIIIHOCTb CHUIIBI:

€CJIN 32 BpeMs

At
1.4.5
At
paboTa cuiIbl U3MEHSIETCS Ha , TO MOUTHOCTb CHJIbI
AA4
P=— =F-vu-cosa
At Ar—
Kunernueckast sHEprust MaTepruaIbHON TOUKH:
. mv?  p?
KUMH — 2 - m
E
KWH
1.4.6




nmy

2m

3aK0H U3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMbIL

MatepuaiabHbIx Todek: B UCO AExkun = A1 + A2 + ...

1.4.7

[TorenmanpHas 3HEprus:
JUISL TIOTEHLIMAIBHBIX CHUJI

A12 = E1n0TeHu - EZr[OTeHu_= AEHOTeHu

1moTenig




210TeHIT

AE

IOTCHI]

[ToTrenumanpHast YHEPTUs MATEPUATIBHOM TOYKH B
OJIHOPOJHOM IIOJI€ TSKECTH:

EHOTeHu = mgh

TIOTCHI]

mgh

[ToTenunanpHas 3Heprus ynpyro neGopMupoBaHHOTO
Tena:

kx?
EHOTeHu = T

TIOTCHI




1.4.8

3aKOH HU3MCHCHUA U COXPAaHCHUA MeXaHN4YEeCKOU OHCPIUU:
Euex = Esan + Enorern.
B IICO AEyex = Ascex renoremm. cun,
B IICO AE,x = 0. eCII Azcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

l'apmonnueckue KkojeOaHus  MaTepUaTbHOM  TOUKH.
Ammntyna u (daza  konebanmit. KuHemarmueckoe
OIMCAaHUE:

x(f) = Asin( @t +0,).

v.(f) =x,.

a(=(v ), =—ox)=a +a'x=0,
IZIE X - CMEILEHUE U3 PABHOBECHH.
JluHaMu4eckoe OnucaHue:

ma, = —kx,

ma




ma

. JTO 3HAYHUT, YTO

—kx.

3HepreTquCKoe OIIMCAaHHC (SaKOH COXpPAaHCHUA

MEXaHWYECKON IHEPTUN):

-

n.v‘+£_1m3jm_ﬁc4 _

2 2 2 2

CBs13b aMIUIUTY/bl KOJIEOAHUN CMEIIEHUs] MaTepUalbHON
TOYKA C aMIUIUTyJaMH KojieOaHUil €€ CKOpOCTH H

YCKOPEHUSL:

Upe =04, @ =04

1.5.2

[lepuon u yactoTa KoyeOaHMii:
2mr 1
T = —_— = —
m v
[Tepnoa manbx cBOOOAHBIX KOJICOAHUI MAaTEMATHUIECKOTO

MasiTHHUKA:

IT'=2m i

b
[Tepnoa cBOOOAHBIX KOJIEOAHUI TPYKHHHOTO MAasITHUKA:




1
T=2m|—

k

1.5.3

Bremyxnennsle konebanus. Pesonanc. Pe3onanchHas

KpuBas

1.5.4

[lonepeunble u  mpojaosnbHble  BOMHBL.  CKOpOCTh

pacrpoCTpaHEHUS U JJIMHA BOJIHBI:

v
A=vl =—
v

WNnTtepdepennus u nudpakums BoIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS OU3UKA

Mopnenu cTpoeHHUs ra3oB, XHAKOCTEH U TBEPIBIX Tel.
Ilyctb TepmoauHamMuueckas cucreMa (Teao) COCTOUT U3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

vV=—=
Ny




rIe

—9uciio ABOrajipo, m — Macca CUCTEMBI (Tena),
u




u
— MOJISIpHAs1 Macca BEIIeCTBa

2.1.2

TenmoBoe JABVXKCHHUE aTOMOB U MOJICKYJ BEIICCTBA

2.1.3

B3aunMoaelicTBre yacTHIl BENIECTBa

2.14

Juddysus. bpoyHoBCcKOe TBHKEHUE

2.1.5

Monens uneanpaoro raza B MKT

2.1.6

CBs3p MEXKIy JaBJICHHEM U CpeAHEHd KUHETUYECKOM
SHEpPTUeM  MOCTYyNaTeJbHOrO  TEIUIOBOTO  JABUKCHUS

MOJIEKYJ UJleanbHOro ra3a (ocHoBHoe ypaBHenne MKT):

1 - 2 (mp*) 2. —
p=-myqw =—n-| — =—MN-&,.
3 302 3

rae m0 — macca OAHON MOJIEKYJIbI,
N

TL:V

- KOHIICHTPAIIHS MOJIEKYJT

AbcomoTtHas Temneparypa: T =t +273K

Cs3p TemmepaTypbl ra3a CO CpPEJHEH KHHETHYECKOH
SHEprueil MOCTyHaTeJbHOro0 TEIUIOBOTO JIBUKEHUSI €ro

MOJICKYJI:

-
e =| = ==kT
\ 2

ToCT




2.1.9

VYpasuenue p = nkT

2.1.10

MO,I[CJ'IB HACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

| Vpaprerse Merrereera — Kiareipoma
| BeIpesKeHHE U4 BHYTPeHHEH 3HEpIHH

VpaBHeHHNe MeHueneeBa — KianeiipoHa (mpim

3AICI);
pV=""RT =vRT =NkT, p=P*L
L L

BripakeHIe 114 BHYTPeHHell S3HepTII 0IHOaTOME

raza ([IpHIMeHIMBIe (JOPMEI 3aMIICH):

U=3vRT=3NkT =22RT =ve, T=2p¥
2 2 2 2

2.1.11

3akon JlambToHa Ui JABJICHUST CMECH Pa3peKeHHBIX

ra3oB:

p=p+pt..




2.1.12

W3omporieccs B pa3peskeHHOM ra3e ¢ IOCTOSTHHBIM YUCIIOM
MoJieKy1 N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

P~ const
T

T

p

const

uzobapa (p = const):
v = t
T = cons




const

I'padmdeckoe npencrapienue n3onporeccoB Ha pV-, pT- u
VT- quarpamMmax.

OO0BEIMHEHHBII Ta30BbIA 3aK0H:

pvV .
T = cons

pV

const

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCI)IHICHHI)IC N HCHACBIMICHHBIC IIapbl. KaugectBennas

3aBUCHUMOCTD IIJIOTHOCTU U AABJICHUSA HACBIIICHHOI'O I1apa

211 OT TeMIepaTrypel, HX HE3aBUCUMOCTh OT 00BEMa
HACBILLIEHHOT0 TIapa
BnaxnocTs Bo3ayxa.
OTHOcHTENbHAS BIAKHOCTD:
(l) _ pnapa(T) _ pnapa(T)
- pHaCbILLlHapa(T) Bl pHaCbILﬂHapa(T)
2.1.14




HacepImnapa

(D

p
napa
(1)
p
Hachllapa
(1)
p
napa
(1)

2.1.15

H3MeHeHune arperaTHbIX COCTOSTHUM BEIIECTBA: HCIIAPEHUE

U KOHACHCAMA, KUIICHUC X KUJKOCTH




2.1.16

H3MeHenue arperaTHbIX COCTOSIHAM BEIIECTBA: ILUIABICHUE

" KpUCTaJlJIN3alusAa

2.1.17

[Ipeobpa3zoBanue sHEprun B Pa3zoBbIX Mepexoaax

22

TEPMOJJNHAMUKA

22.1

TemnnoBoe paBHOBECHE U TeMIIepaTypa

222

BuyTtpennss sueprus

223

Temnonepenaua kak crnoco0 W3MEHEHUS BHYTpPEHHEH
sHepruu  0e3  coBepumieHus  pabotTel.  KoHBekmws,

TCIIOIIPOBOAHOCTD, U3JIYUCHUC

224

KonndecTBO TEMIOTHI.
VY nenpHas TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT

cmAT

225

VY nenpHas Temnora napoodpasosanus L: Q = Lm.
VnenbHas TemnoTa miasiaeHus A: Q = Am.

Y aenpHas TeninoTa CropaHus TOIJIMBA Q: Q =qm

2.2.6

OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A =pAV

pAV

Boruucnenune pabotel mo rpaduky nporecca Ha pV-

auarpamMme

2.2.7

[TepBrIii 3aKOH TEPMOANHAMUKH
Q12 =AUy + A1y = (Uz — Uy) + Ar




v

Annabara:




v

AU

12

Q12 = 0= A1, = (U; — Uy) = AUy,




2.2.8 BTtopoii 3akon TepmoannamMuki. HeobpaTumele mporiecchbl

[Tpuniune! gerictBus TemaoBbix MamuH. KIT:

n= AB&D;H:E:I‘[ _ Qnar'p _|qun| —1— |Q:u:ut|

2.2.9

MaxkcumansHoe 3HaueHue KII. [{ukn Kapho:

.. —-T. T
2.2.10 Max N =TNgg, = ———— =1~
Ty T
YpaBHeHHE TEIIOBOTO OanaHca:
Q1 +0Q2+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

OnexTpuzauuss Tea U €€ MPOSIBICHUA. JJIEKTPUUYECKUI
3apsan. JBa Buma 3apsiga. DiieMEHTApHBIN AJIEKTPUUYECKUI

3apsna. 3aKkoH COXPAHCHUA JICKTPUUICCKOI'O 3apdaa

B3aumonerictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OZIHOPOZHOM BEUIECTBE C AUDIECKTPUIECKON

IIPpOHUITACMOCTBIO

”'|q:_ 1

il
g1 4mes, 17

14

-la,

44

F=Fk

3J'IeKTpI/I‘leCKO€ mone. Ero neiictBue Ha QJICKTPHUYICCKUC

3apsabl

Hanpsk€HHOCTD 37€KTPUUECKOTo HOJIS:

-

) F

qnpoGHbIﬁ

q

TPOOHBIH




ITone ToueuHnoro 3apsia:

q

ET = kT_Z
-
k
r
2
q

OTHOPOJIHOE II0JIE:
E = const.




const.

KapTunbl nuHUN HanpsHKEHHOCTH ATUX TTOJICH

HOTeHI_[I/IaJ'IBHOCTL Z)J'IeKTPOCTaTI/I‘leCKOFO TT0JI.
PaSHOCTI) IIOTCHIOHAJIOB U HaHpﬂ)KeHI/IeI
A1z = q($p1 — P2) = —qAp = qU.

q(¢

qU.

HOTGHHI/IaJII:Ha}I OHECpPIUd 3apdla B 3JICKTPOCTATHYCCKOM

I10J1C:




-AW

IloTennman SJICKTPOCTATHUYCCKOI'O ITOJIA:

d,_ﬂ
q
¢
q
%

CBs13b HAPSHKEHHOCTH MOJISL U pa3HOCTH OTEHIMAIIOB [

OJTHOPOAHOTO 3MekTpocTaTudeckoro mons: U = Ed

[IpuHOUI cyneprno3unuu 3JIEKTPUIECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+







HpOBOIIHI/IKI/I B 3JIeKTpOCTaTI/I‘-IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiIOB: BHYTPHU MTPOBOJHUKA
ELt=0

E
3.1.7
1
0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOJHUKA ( = const
3118 JusnexTpuku B ANEKTPOCTATUYECKOM oJe.
JlmsnexkTpudeckasi MPOHULIAEMOCTD BELIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U
C
U
3.1.9 _
q

QHGKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£€pS
= =&y

d




&e

eC

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =""Cl'[apaf[fl_C1+C2+"'

3.1.10 1




napani




IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

TI0CJI







3.1.11

DHeprus 3apsKEHHOI0 KOHIEHCATopa:
qu _CU*  ¢?

=2 =% "

qU

cU




2C

3.2

3AKOHBI IIOCTOAHHOTI'O TOKA

Cuna Toka:
_4g
3.2.1 Af a0
[Tocrosannsiit Tok: I = const
Jlns mocrostHHOTO TOKa q = It
55 VYcnoBust CymecTBOBaHUS MJIEKTPHUIECKOTO TOKA.
32 Hanpsoxkenne U u OJIC E
3akon OMa 1t ydacTKa IeTu:
=Y
R
1
323
R




DnexTpuueckoe COIIPOTHBIICHUE. 3aBUCHUMOCTh
COIPOTHUBIICHUSI OHOPOIHOTO MPOBOJIHUKA OT €r0 JITHHBI

U CeUeHHUS. Y ICIbHOE COIMPOTUBJICHUEC BCIICCTBA.

l
R:p§

R
324 p

S

l

Ucrounuku Toka. J]C uctouyHnka TokKa:

E = ACTopOHHHXCHn
q
E
q

3.2.5

A

CTOPOHHHUXCHUJT




BHyTpeHHee COnpOTUBIIEHHE HCTOYHUKA TOKA

3akoH Oma nJis MOJHOM (3aMKHYTOW) SJIEKTPUUYCCKOMN

uenu: E = IR + Ir, orkyna

[ =—
Rr

Rr
3.2.6

[TapannensHOE COeTMHEHNE IPOBOHUKOB:
I=11+12+...,01=02=..,
1 1 1

=—+—+..
RnapaJm Rl RZ

3.2.7

napani




HOCHGI[OB&TGHI:HOC COCAUHCHUC ITPOBOAHUKOB:




U=U1+02+..,11=12=..,
RHOC}I = Rl + R2+

R

R
1
+

R
2
+
Pa6ora anexrpuyeckoro toka: A = [Ut.
3akoH Jlxoyns — Jlenna:

Q = I?Rt
Q
3.2.8 -

1
2

Rt

Ha pesucrope




UZ
R:Q=A=12Rt=IUt=7t

3.29

MOHIHOCTB SJICKTPUYCCKOTO TOKA:

Ad
P=— =JU
At |5, 0
TCHJ'IOBaﬂ MOIITHOCTbD, BBIACISIEMAA HA peszCTope:
N S
P=I’R=—=]U
R

MomHoCcTh, HCTOYHHUKA TOKA:




MCTCH:IT

At Ars0

3.2.10

CB0oOO/HBIE HOCHUTENIM DJIEKTPUYECKMX  3apsAloB B
IIPOBOJHMKAX. MeXaHu3Mbl IIPOBOJMMOCTH TBEPABIX
METaJJIOB, PaCTBOPOB U PACILIABOB JJIEKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. I101ynpOBOIHUKOBBINA 11O/

33

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3aUMOJAEHCTBUE MarHUTOB. MarHuTHOE
none. Bekrop wmarmutHOW — uMHAyKuMd. [lpuHnun

CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:

B = Bl +Bz+




JluauM wHAYKIMM MarHuTtHoro mnosis. Kaprtuna nuHui
WHTyKIUA MAardauTHOT'O oJIA I1I0JIOCOBOI'O u

HO,HKOBOO6P33HOFO INOCTOAHHBIX MarHuTOB

332

OnbiT Dpcrena. MarHuTHOE 10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuit MHAYKIIUKW MArHUTHOTO TOJS JJIMHHOTO
MpPSIMOTO  MPOBOAHMKA M  3aMKHYTOI'O  KOJIBIIEBOTO

IMPOBOAHHKA, KATYIIKH C TOKOM

333

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:

F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAalpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

334

Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:

Fnop =l q | vBsina

Jlop




lglvBsino
/i€ 0L — YToJl MEeXIAY BEKTOpaMHU

>

v

+

JIBrokeHue  3apsHKEHHOW 4YacTHIbl B

MAargiuTHOM II0JIC

OJTHOPOJTHOM

34

OJIEKTPOMATHUTHAA MHYKIA

34.1

[ToTok BeKTOpa MarHUTHOM MHIYKLUU:
® = B,S = BScosa

BScoso.

]

3
w,ﬁ




34.2 SIBnenue anexkrpoMarnuTHOM HHAYKIUU. DC nHAyKIMN

3aKOH AJIEKTPOMarHuTHON MHAYKIMu Dapajes:

AD
Af—)

¥ / f

O/C uHAYKIHMH B IPSIMOM TTPOBOAHHKE JITTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

v

3.4.4 .
(w110

)

B OJJHOPOJHOM MarHWTHOM moJie B:




| E; |I= Blvcosa

Blvcosa

, [A€ O — YIroJI MCXKy BEKTOPOM Bu HOpMAJIbIO

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPLI

-
-

luv

; €CIIH




1
1
B
B
, U1
v
A%
TO
| E; |= Blv
|E
Bly
3.4.5 [TpaBuno Jlenna
NHAYKTUBHOCTB:
()]
L=—
3.4.6 I
L




,umun @ = LI

Camounnykuus. 9IC caMOMHAYKIUU:

A
E. =— EL =—LI,
—0

3.4.7

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTyYIIKU C TOKOM:

LI?
WL -

2

LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIM 1 BOJIHbBI




3.5.1

Konebartenbubiit KOHTYp. CBOOOAHBIE JIEKTPOMATHUTHBIE

KoJe0aHus B HIEAILHOM KOJIEOATeIbHOM KOHTYE:
[ q(t) =g, sin( ot +@,)

]fffﬁl =g, =g, cos( et +q) =1 cos(cr +q)

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKy1a
2T 1
w=—=—
T +JLC
w
T

2




LC

CBs13p aMIUIUTYIbI 3apsja KOHJIEHCATOpa C aMIUIUTYAON
CHJIBI TOKa MpPHU  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KOJICOaHUSAX B nacaJIbHOM K0JIe0aTeITbHOM KOHTYpC:

e = —

E)

3aKOoH COXpaHEHUsl SHEPTUU B HJICATTLHOM KOJ1e0aTeTbHOM

350 KOHTYpeE:

3.5.3 BriHyX)1eHHBIC 2JIEKTpOMarHUTHBIC KoJieObanus. Pe3zonanc
[Tepemennbii  TOk. IlpomsBoacTBO, mepegada U
MOTpedIIeHNe AEKTPUIECKON YHEPTHH

o cu' r* cu'_ LI

+ = e = X = const.
2 2 2 2
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpHEHTAlMsl BEKTOPOB B JJICKTPOMAarHUTHOW BOJIHE B
355 BaKyyMc:

- -

E1Blc




1
B
1
c
156 Illkama  2JIEKTPOMATHUTHBIX  BOJIH. [Ipumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssMonMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOIHOM
cpene. Toueunslil uctoyHuK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
a=f
a
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenue n3o0pakeHU# B IIIOCKOM 3€pKajie

3.6.4

3aK0HBI IMPECIOMJIICHUA CBETA.




IIpenomienue ceera:

nysina = n,sinf.

sinf.

AOGCOTIOTHBIN [MOKa3aTeNb IPEIOMIICHHUS:

C
Nasc = ;

abc

OTHOCHUTENLHBIN MTOKa3aTelb MMpCIOMJICHUSA:




1
np U
Norn

OTH




Xox Jiyueit B Ipu3Me.
1"1 = \'2 - .”1}.1 = .”2}.2
COOTHOIIIEHHE YacCTOT U COOTHOIIEHUE UIMH BOJIH IIpH

nepexoac MOHOXPOMATHUUYCCKOIO CBCTa 4YCPC3 TI'paHULly

pasaciia AByX ONTHYCCKUX CPCU:

3.6.5

nHy<mn 1,

Clnp

[lomHOE BHYTpEHHEE OTpaXKEHHUE.

HpeI[eJ'IBHBIﬁ YTroJi MOJIHOTO BHYTPEHHETO OTPAKCHUS:

, 1 ny
Sinay, = =—
Noru ny

Sino

p

OTH




Cobwuparolue U paccewBarolIfe JUH3BL. TOHKas JWH3A.

®DOKyCHOE PACCTOSIHHE U ONITHYECKas CHJIa TOHKOM JIMH3HI:

3.6.6 =




3.6.7

®dopmyJia TOHKOH JIMH3bI:

Ql

|~
ST




VBenuuenue, 1aBacMoe JIMH30M:

h 111

I=—=—

H d

d T~

]
H \F

F\ h

f

o

B cnyuae paccenBaronieit JMH3bI:




3.6.8

1
D0O=F =—0,
D




Xop myda, MpOUIeAEero JMH3Y M0/ IPOU3BOJIbHBIM YIIIOM
K e€ riaBHOM onTuyeckoit ocu. IlocTpoenune n3odpakeHuit
TOYKM M OTpe3Kka MpsMOH B  coOMparonmx H

paccCuBaArOIMX JIMH3aX U UX CUCTEMAX

dotoanmnapaT Kak onTuyeckuid mnpubop. I[maz kak

3.6.9
ONTUYECKasi CUCTEMA
HNurepdepentius cBera. KorepeHTHbIE  HUCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(pa3HbBIX
KOT'€pEHTHBIX UICTOYHHUKOB:
3.6.
A
MAKCIIMYMEI — A=2m <. M= 0,+1.£2 +£3
vl
MITHIIMYMBI — ﬂ:{znwl_];, m=0,t1,+2 +3
3611 Hudpaxius ceera. udpakimonHas pemérka. YcioBue

Ha6J'IIOI[eHI/I$I TJIaBHBIX MAKCHUMYMOB IIpH HOPMaJbHOM




MaaACHUU MOHOXPOMATHUYCCKOI'0 CBETA C I[JII/IHOﬁ BOJIHBI A

Ha peméTKy ¢ nepuogom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIU3M
e I'mnoreza M. Ilnanka o kBanTax. @opmyina [lnanka: E =
hv
4.1.2 ®dotoHbl. JHEprUst GoToHA:




pc

E=hv=7=pc
E
hv
A
he
Nmnynsce poToHa:
_E h h
P=C=7C 712




hv

413 ®orodddexr. Ompbitet  A.I.  CromeroBa. 3aKOHBI
o dboTorddexra
VYpaBHenue DifHiuTeitHa 11 poTosaddexra:
Ecl)OTOHa = ABbIXOAa + EKPIHmaxl
¢dortona
4.14
ABBIXOHA

+




KHUHmMax

rae ,

hc
E(IJOTOHa =hv = Tr
E
dorona
hv
A
he
y b hc
= nv. = —
BbIX0/a Kp Axp
A
BBIXOJa

hv




Kp

A
Kp
hc
2
MV~ max
Exuumax = T = eUsan

KUHmax

2

my




eU

max

3amn

[laBiieHue cBera.
JlaBneHue cBeTa  Ha  IOJHOCTBIO  OTPAXKaroLIyIO
IIOBEPXHOCTh W HA  IIOJHOCTBK  IMOIVIOLIAIOILYIO

TIOBCPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬁ MOZACIb aToOMa

422

IToctynatel bopa. M3nydenue u mornomeHue (GpoToHOB
IIpY [IEPEX0/IE aTOMa C OAHOTO YPOBHS SJHEPTUU HA IPYTOM:

e |, -E

mn .

hv

m
Y

423

JIuHeityaTbie CIEKTPHI.

CrnexTp ypoBHEHN 3HEPTrUU aToMa BOJIOPOJA:

~13,63B
E,=—2>—

" , n=1,23 _.

e

i

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mozens siapa I'eiizen6epra — ViBanenko. 3apsia

anpa. MaccoBoe unciio sapa. M3oTomsl

4.3.2

PagnoakTuBHOCTE.

Anbda-pacnan:




A A4 4
7X— 7Y + ,He

bera-pacna.

DNeKTpOHHBIN B-pacman:

A A 0 ~
X —7,Y + je+v,

[TosutponusIii B-pacnan;
A A 0=, .,
sX—= Y + e+ v,

FaMMa—I/I?»J'Iy‘leHI/Ie

3aKoH PaaruOaKTHUBHOI'O pacliiaza:

-t
N(t) = Ny % 2T

N()

433

[Tycth m — Macca painoakTUBHOIO BenlecTBa. Toraa

-t
m(t) =mgy* 2T




m(1)

434 Snepuble peakuuu. JleneHue U CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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