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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOU TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yu€toMm (enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaausyonux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronmxcs.
[TporpamMMa mo ¢u3uke Aa€T MNpeACTaBICHHE O LEIAX, COAEpKaHUU, OOIIei
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJjaul MPOPECCHOHANBHON OPUEHTAIMH, HAPABICHO Ha CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJNbHBIX U TBOPYECKHX CHOCOOHOCTEW Ka)abIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMMBI JUId MPOJOKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O0pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemHero o0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpaMmmy 1o (pu3KKe Ha YPOBHE CpeaHEro 001ero oopa3oBaHus Ha yriTyOa€HHOM
YPOBHE, SBJISIETCSI CHCTEMHO-JEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (PU3HKHU Ha yIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAaThl IO TOJaM 00yUYEeHHUS;

coJepkaHue yuyeOHoro npeamera «@usukay» 1o rogam 00y4eHuUs.

[Iporpamma 1o @u3MKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTENSIMU (DU3UKHU ISl COCTABIIEHUS CBOMX pabOUUX MPOrPaAMM.

[TporpamMmMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABISAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
HNOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriyOJEHHOM YypOBHE NIpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyINas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLkonpHbI Kype (U3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u acTtpoHomueid. Mcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpEeNeIuiio XapakTep U OypHOe pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJlyuYEHHUsI HOBBIX MaTepUAlOB C 3aJlaHHBIMM CBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaromierocsi, B (pOpMHUpOBAHUE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IPY BBIMOJHEHUU UMU YUE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (hu3uku Ha ypOBHE CpPEIHETO OOIIETr0 00pa30BaHuUs MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3uku
oObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BELECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoaracT MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryOo€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

OcBoeHue coJepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIbHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHoro mporecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANM B KaXKJIOM U3 3TUX KJlaccoB. BTopoi crocod — 310 uHTerpamust padot
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpoOLECcCe
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa HOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOM HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAs U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHaimleHusi kaOunera ¢usuku. I[lpum »TOM obecmeunBaercs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSMU NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIeseTCsl PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasfiena Kypca, TaKk U HUHTErpupys
NPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBACHEHHUE/NPENCKA3aHUE TNPOTEKAHHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKPY’KAIOUIEH >KU3HU, TpeOyrolue BbiOopa Gpuandyeckon
MOJIEJH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype GU3uku yriyOn€HHOrO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3UMKM OOIDKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000opy10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o Gpusnke y4eHU4eCKux
OIBITOB, JAOOPATOPHBIX PA0OT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpanmoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B NporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMeHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHH.

JlaGopaTopHoe 00OpynOBaHME JII YYCHHYECKHX TMPAKTUYECKUX padboT
dopMupyercss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydamommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBaHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
W3MEPUTEITLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEMJICHUS OOyYaroIIMXCd K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENHLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUSI KAK pe3yJbTaTa U3yUEHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUI OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (hHU3UICCKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3UMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyamymiei
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3yueHus Kypca (U3UKU Ha ypOBHE CPEHET0 0011Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3I€MEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOM (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HUECKON
MOJENIM, AaJEKBAaTHOW YCJOBHMSAM 3aJayd, B TOM YMCIIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHUS W IPOBEICHHUS
(¢u3NYeCKUX OSKCIEPUMEHTOB, aHajiM3a M MHTEpOpeTalud  HHpOpMaIuH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHE YCJOBHM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaTbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOJIOJDKEHHUE
00pa30BaHMsI 10 CIEIHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha usyuenne pusuxu (yriyOn€HHBIA YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcst 340 gacoB: B 10 ximacce — 170 gacoB (5 4acoB B HENEIO),
B 11 kmacce — 170 4acoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JeaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM WMHIWBUIYAITBHBIX
0COOEHHOCTEH 00YUaIOIIUXCSI.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJTOTOBBIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAs |
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepHUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHil 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nYecKasi TEOpHsl.

Ponp m mMecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3MepeHre cuibl TOKa U HAPSHDKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢usuke. [Ipumepsl nzmepeHus
($bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAsT CKOPOCThH) H
YCKOPEHHUE MaTepUaibHOW TOUKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJMHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHU4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUAOMETP,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0ObI uCCIeIOBaHMS IBUKEHUI.

NnmrocTpanus nNpeaenbHOro Nepexoia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHIL, CKOPOCTEW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOU
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pEKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue NBUKEHUS Tena, OpOIIEHHOI0 FTOPU30HTANIBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY JaJIbHOCTBIO TOJIETA U
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yueHue IBHKEHHSA Tella MO OKPYKXHOCTH C IIOCTOSIHHOW I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MMUpPOTHI. J[BHkeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJIBKEHUS U CUIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH WITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOACHCTBYIONIEH NPUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHUCTBUSA TEI.

N3mepenue macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBHKEHHS OpycKa I0
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3y4yeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOW depe3
JErKuii OJIOK.

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

HccnenoBanue nBrKeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOoe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe cUiibl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIiynabca mMarepuanbHOM TOukM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loreHnuanbHple W HENOTEHLUMANIbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus teina
B TPAaBUTAIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOII, PUTYPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HEpTruu TeJia Mpy COBEPIICHUN PAOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CHJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HN3Mepenue nmmybca Teiia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrxeHne. XapakTep JBKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Moaenu CTpOEHHs Ta3oB, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temrnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHndeckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YAaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUSI.

Juddysus xxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOPSUYEH M XOJIOTHOM BOJIOM.

W3yueHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpoliecca.

N3yuyenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T/[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CUCTEMbl. BHelHre u BHyTpeHHHE napaMerpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUUH, OITMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1uisi BHyTPEHHEW SHEPTUH OAHOATOMHOTO HJICAJIBHOTO
rasa.

KBa3ucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKE. Brruucienne paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YaelbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYienbHass TemioTa CropaHus
torymBa. Pacuér KonmuecTBa TemoThl Ipu Teruionepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEpMOAVMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUM TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPABHOBECHBIX 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 KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurarenei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuuecKue yCTpONCTBa M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIIOBOr0 HAcOca, yTHIIU3alHsl OMOOPTaHUYECKOT O TOIIUBA AJIst
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nNpouecca.



KomrmbroTepHbie MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEpaTypPbl KATIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y ieabHas TerioTa
napooOpa3oBaHusl.

HacplleHHble W HeHachllleHHblE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT J1aBJICHUS B
KHUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
KkpuctaiutoB. [lmaBnenne u Kpuctaimmszauus. YJIENbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

Hedpopmanuu TBEpROro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUAKOCTEH W TBEPABIX TEN, 00bEMHOE M JMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJI€OAHUN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIUIOBOTO PacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B PazoBbIX MEPEX0OaxX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(QUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie sBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TerioBoe pacipeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHHS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauuBaHue.

Kanumisipasie saBiaeHUs.

Mopenu HEHBFOTOHOBCKOMW KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3y4deHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimeHTa ToOBEpXHOCTHOTO HATSIKCHHMS.

N3mepenne monyiia FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAeQopMali  pEe3MHOBOro obpas3ua oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

ONeKTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KysoHa.

DIIeKTpUYecKoe mose. Ero neucTre Ha JIEKTPUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMANIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHUHUANOB JUI 3JEKTPOCTATHMYECKOro Tmojs (Kak OJHOPOJHOTO, Tak U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro no 00béMy 1miapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHXKEHHOCTH OTUX TOJEH H
HKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopa.



[TapaiutenbHOE cCoeqMHEHNE KOHAEHCATOPOB. llocnenoBarensHoe coefuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHICHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3apsSKEHHBIX MJIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKmuKym.

OrieHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €U, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIETIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McToOUHUKH
toka. Hanpsokenue U n O/1C é&.

3akod OMa JJ1s1 yyacTKa [eMu.

DIEeKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux menei. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JleHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAINpPSKEHUS NI PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CriocoObl coeTMHEeHUs UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

YBenuueHue npenena n3MepeHus aMmrepmerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOUYHHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pazniuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuunble TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAHUKA, pAQUHUPOBAHUE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

M ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U NIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HaGmronenue amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH ~ CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3ryecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuovie NOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (pakT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku 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, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNUE U KAIIUJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydyeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAJJIbL, JJIEKTPUUECKHE CBONMCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHSI.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUA B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), UCTOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJ[yYE€HHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMAaTepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, MOy TPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpuHIMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsHKEHHOM YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHna.

MaruuTtHoe 1nose B BemectBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauuu.

Kaptnna nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeCTBUSI HIOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuMM Dapanes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HUHAYKIHMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUMH OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHAH.

COopka MoJ1enH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

Hab6nrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHWil rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTPOTHUBIICHHUS.

UccnenoBanne koyie0aHUM Tpy3a Ha MACCHUBHOM TMpPYKMHE C LEJbIO
dbopMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

W3yueHue NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7canpHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeTbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS MpU Pa3IMYHOM (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuuecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eneparop He3aTyXalOMIUX IEKTPOMATrHUTHBIX KOJICOAHUIA.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCNEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparncopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMacHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJIOJIbHBIE BOJHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
TudpaKIms.

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

[IIymMoBO€ 3arps3HEHUE OKPYIKAIOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3ITyYEHHS DJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJabTpa3ByKa U €ro NIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMoIMHEHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOM cpene. JIyd csera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETa. AOCONIOTHBIIN MOKa3aTelb
npesoMieHus. OTHOCUTENBHBIN MOKa3aTesb penoMiieHus. [I0cToSHCTBO YaCcTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPU IIEPEX0E MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CIoXKHBIM cOCTaB O€JOro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CHJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jyya, NMPOMEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIABHOU
ontuyeckol ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka MpPSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus ceera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIONINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[TonydeHnue n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenue noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3JIYUEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenne 1MHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIyYeHHUs CBETOJAMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel criermanbHOM
TEOPUHU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanusi  JlopeHia.
VYcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKU IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus: Buna. I'mnore3a [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTelHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHHE CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKawllyro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca vactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akOHOB BHEIIHETO (poToadekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

UccnenoBanne ¢poTope3nucTopa.

N3mepenune nocrossnaoi [1manka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIbI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OneITEl MO KCCIENOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas monenb aroMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MPH MEpexoie aToma ¢
OJIHOT'O YPOBHSI SHEPTUHU Ha JIPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

Halnronenue tMHE4aToro CnekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PaA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oTonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. 'amMa-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHUE pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbIN POH n3inydenus. Jozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHmapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Be3nmus, SpKue 3BE37BI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHUK sHeprun CoitHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3BoonuK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u xBazapbel. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszdenax «YUYEHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O6o0mariee NOBTOPEHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSCHUTECIIBHOM U  TMPOTHOCTHYECKONW  (YyHKITUH
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3MUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Mesicnpeomemnole nonaAmMuUs, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHO20
nO3HaHUuA: FBICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U pOoBast 1adopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoJieOaTeabHbIC
JBIDKCHUSI B KUBOW MPUPOJE, HKOJOTMUECKHE PUCKH TPU MPOU3BOICTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJWLIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJBUTraTENb AKOOM, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JUHUU 3JIEKTponepeaay, 3JIEKTPOABUraTelb, pajap, pPaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynabTpa3ByKoBas JIUArHOCTUKA B TEXHUKE,
MIPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukary
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULIUN 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOr0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBE/ICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYalMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS LIeJIeH YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKU OCYIECTBIATH MPOEKTHYIO U HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKECHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSAM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrie ucciienoBarejbCKue 1eCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJU3UpOBaTh 3ajaady,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMUS MO (U3MKE B MPAKTUYECKYyIO 00JacTb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3UYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBISITh IIOMCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHus: WHGOpMaluMU M 1IeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3ALIH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHE Ha ypoKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YueOHbIE AeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIILHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEHICHUS] PACUETHBIX MU KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOoThl ¢ YUETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIMpATh paMKH y4eOHOT0 IpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHHI;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PCIYJILTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOIO
pelIeHNUs;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIu3e pe3ybTaToB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OO0yYarolUXcCs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBII WHTEJUICKT, MIPEAOJIararo i
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aanTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIHX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTb KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yJIbTaThl HA YTIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUMH  (U3NYECKOM TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIENe PU3NYECKUX TEJ U IIPOLIECCOB
(sIBIEHMI): MHEpLMANbHAs CHUCTEeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yripyras jaedopmMaiusi, aOCOMIOTHO YNPYyroe W aOCOFOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, >XKUIAKOCTU U TBEPAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCaNIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarth yCIOBHUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE MPOLECCHl M  SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajid CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHa, mnpuHOMN — OTHOcUTENbHOCTH [anmies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHs MMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHANIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHOBHble moOJOkeHHd MKT u 3aKkoHBI MOJEKYISIPHOW (UBHKK U
TEPMOJAMHAMHMKHU (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKECHUS M KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIruel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHsS NMPUMEHUMOCTH 3akoHa KyilioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa i ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPI s,
MeXaHU4ecKasl YJHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTUS YIIPYTOi
nedopManuy mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrus HUJEaIbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WM 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIURJIEKTPUKE, MTOTEHIIUA
AIEKTPOCTATUYECKOIO IOJIs, PA3HOCTh MOTEHLMAIOB, 3JICKTPOABHXKYILASL
cuia, Cujia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENH  C
MOCJIEIOBATEIbHBIM U MTAPAJIICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, IEKTPU3ALIMS TEJ, SKBUIIOTEHINAIBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOW  3aBUCHMOCTH
bu3ndeckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPENIHOCTE  M3MEpPEHMH, JelaThb  BBIBOABI MO  pe3yJjbTaraM
WCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJy4YEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
UCCIIEOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBHUECKUX
TEOpUN MPHU UCIOJB30BAHUHA MATEMATUUYECKUX METOJIOB PEIICHUS 3aj1ad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOyIollhe NPUMEHEHUsS 3HAaHUU U3
pPa3HBIX Pa3eioB Kypca (PU3NKHU, a TaKKE UHTErPALIMU 3HAHUUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIENIOYKY PACCYX ICHHUH C OIIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

WCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEITBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOIONIOIB30BAHUM, @ TAKKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3NIECKOTO
CONIEp)KaHUsI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0O M  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

POSIBIISIT OpraHU3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLHAJIBHBIX pPOJEH,
IUIAaHUPOBATH PAa00Ty IPYMIbI, PALIMOHAIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYaLHMsX, aJ€KBATHO OLEHMBATh BKJIaJ KaXXIOro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiied npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax AesATEIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUYECKOMN
JEATEIIbBHOCTH YEJIOBEKAa M JAJbHEUIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIENIEeH (PU3HUECKUX TEJl U MPOIIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTHYECKUN MAasTHUK, WJI€aTbHBIMI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ1€aIbHbIN
KoJIeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO siipa 1
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth ycCioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHHUS,
UCIIOJIb3ysl OCHOBHBIE TMIOJIOKEHUS U 3aKOHbl DJJIEKTPOAUHAMUKH U
CHELUAIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHa);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHME  OUWHINTEHHA A
dboTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsOBOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajua);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3Yys] BETUYHMHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYINAS CUJA, HMHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIIMHM, HSHEPrus MAarHUTHOTO IOJIsS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSl, SHEPTUs
MOKOSI CBOOOTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUSI, pe€30HAHC, HHTEep(EepeHITUs
BOJIH, Judpakius, JUCIEPCHs, T[OJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdext (botorddexr), anvda- u 6eTa-pacnaisl aep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHAIN3a U
paboTHI J1a3epa;

ONpENENATh HalpaBiIeHUE WHIYKUWW MAarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMoe MIIOCKUM 3€pKaJIOM, TOHKOM JMH30M,
U PacCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHATH OCHOBOMNOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] M BeelleHHOM;
POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  MOJTYYEHHOW 3aBUCHMOCTH
bu3nUeckux BEIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JeiaTh  BBIBOABI MO  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, MPU HTOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATM3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPOUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJIaHHOM M HESIBHO 3aJIaHHOM
dbu3nUeckoil MOJEbI0: HAa OCHOBAaHWM aHajiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojeNd, OTBEYalolIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
NpU  HUCHOJIb30BAHUM MAaTEMAaTHMYECKUX METOJOB pelICHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTATOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUS 3HAaHUU U3
Pa3HbBIX pa3/iejoB Kypca (GU3MKH, a TAaK)KE UHTETPAlluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUMN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKW, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUSL OBITOBOW M TIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIeccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUHU JOCTHKEHUMN
HAyKl M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00I11eCTBa;

MPUMEHSTh Pa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UIECKOTO
COJIEp’KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMallMy, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4yaeMyr0  HMHQOpMAlMil0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3IUYHbIX COLIMAIBHBIX PpOJIEH,
IUIAHUPOBATH PA00Ty PYMIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYMIIBI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
KonTpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. HAYUHBIN METO/JA NIO3HAHUSA ITPUPO/IbI
1.1 Hayunbrii MeTo MO3HAHUS IPUPOIEI 6 bubmmorexa [IOK
’ Y A pHpoa https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruxka 10 1 bubmmorexa LHOK
https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.2 1
Junamika 0 https://m.edsoo.ru/f16b68d7
. bubnuotexa [JOK
2. 1
3 Cratnia TBEpAIOTO TeNa > https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIMHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie 14 bubnunoreka [JOK
' [epPexXoabl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3nen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 Imetpirieckoe nose 24 https:/m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 [ToCcTOSTHHBIN 3AEKTPUUECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
43 TOKH B pasMHbIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3zaen 5. PU3MYECKUM TIPAKTUKYM
bu6mmoreka [JOK
. i 1
> Dusireckiit MpakTHiyM 16 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. DJIEKTPOJIMHAMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE o hitps://m.eds00.ru/39859f1
bubmuorexa [JOK
1.2 1 1
DJICKTPOMATHHTHAA HHAYKIH 3 https://m.edsoo0.ru/39859%f1
Hroro no pazaeny 27
Paszgen 2. KOJTEBAHUS U BOJIHBI
2.1 Mexannueckne KoJIeOaHns 10 bubmorexa LHOK
https://m.edsoo.ru/39859%¢f1
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJeOaHUS 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHn4eCcKHe U JIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/39859%¢f1
2.4 Onruka 25 1 bubmorexa [TOK
https://m.edsoo.ru/39859%¢f1
Hroro mo pazaeny 60

Paszen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5 1

bu6mmorexa [IOK
https://m.edso00.ru/39859¢ef1

Hroro no pazneny




Pa3znea 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckyisipHO-BOJIHOBOM J1yainu3m 15
https://m.eds00.ru/39859¢f1
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
' YaCTHUIL] https://m.edsoo.ru/39859¢f1
Uroro no pazaeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 hitps-//m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Paszen 6. PUSHMUYECKHUN MPAKTUKYM
bu6mmorexa [IOK
1 o i 1 1
0 HRTHCCIH HpAITHESA 0 0 https://m.edsoo.ru/3985%f 1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [HOK
' JESTEIILHOCTH, TPHOOPETEHHOTO MPU https://m.edso0.ru/39859¢f1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
Pe3epBHOE Bpems 10 bubmmorexa [TOK
https://m.edso0o.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypchl
| ®uszuka — pyHIaMeHTalIbHas HayKa O | bubnnorexa [JOK
IIPUpPOIIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SIBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpUs B IIpoliecce
3 no3Ha§H${ IPUPOIBI pHa6J'I}(I))I[eHI/Ie u 1 bubnnorexa LIOK
PHPOBI. https:/m.edsoo.ru/34c4993 1
IKCIIEPUMEHT B (pu3mke
4 CrniocoObl n3MepeHus PU3NIECKUX | bubnnorexka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENbHAS
. bubmuorexa [JOK
5 MOTPEIIHOCTH U3MEPEHUI 1
https://m.edsoo.ru/7f18fda3
(hbUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT
¢ . dop . P bubnmoreka [JOK
6 COBPEMEHHOM HAay4YHOU KapTUHBI 1
. https://m.edsoo.ru/eabbded 1
MHpa, B TPAKTUUECKON JACATEITHHOCTH
monen
Mexanudeckoe apmxenue. Cucrema
7 otcdeTa. OTHOCHUTEIIBHOCTh | bubmuorexa [JOK

MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH

https://m.edsoo.ru/e9a52{02




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bu6mmoreka [IOK

8 Tpaciropus. epemenenite. https://m.edsoo.ru/30a108a5
Ckopoctb. X npoekuuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE NIpsAMOJIMHEITHOE

9 neukeHue. ['padudaeckoe onrcanue bubnnoreka [JOK
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edso0.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMereHni u bubnunoreka [JOK
ckopoctei. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsamonnHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubmorexa LHOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOIHOTO ITa€HN. 3aBUCUMOCTD bu6mmorexa [IOK
KOOpPAHWHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ bubnmnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe ABUXKEHUE.

JIBU>KEHUE 110 OKPYXKHOCTH. YTJI0Bast
. bubnmoreka [JOK
15 U JIUHENHas ckopocts. [lepuon u

gacrora. [leHTpocTpemuTenbHOE U
MOJTHOE YCKOPEHHUE

https://m.edsoo.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBsiif 3akoH HproTOHA.

17 WNHeprimanbHbIe CHCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9%¢4a64
HeunepnuanbHubie cUCTEMBI OTCUETA

18 Cuiia. PaBHOIEHCTBYIOIIIAS CHJTA. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiicteue ten. Tperunii 3akoH bubnnoreka [JOK
HrroTona https://m.edsoo.ru/57dba505
[IpuHIUTT CynIeprIo3UIUN CUJL.

P yHep bubmuorexa [JOK
20 Pemienue 3aga4 Ha npuMEHEHUE
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOT'O TATOTEHHUSI.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHON U bubmorexa HOK
. p I https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cua TSKeCTH U yCKOPEeHHE bubnuorexa [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/2275726
JIBu>keHre HeOECHBIX Te U UX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
TENIa https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUsbl cui

P PHp Bu6mmorexa IJOK
TpeHus. JBuxkeHue B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e Cc yqéTOM CHJIBI COITPOTUBJICHU A
cpensl

https://m.edsoo.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareabHOe bubnmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57¢e
)% MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuorexa [JOK
BpaieHus. [1meqo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
VYcoBus paBHOBECHS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHoBecHs
30 Pemenue 3anau Bubmmorexa LIOK
https://m.edsoo.ru/dclcaacQ
31 KonTponbhas padbota no teme bubnuoreka [IOK
"Munamuka. CtaTtrka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c¢
NMnynsc MaTepualbHONM TOYKH,
CUCTEMBI MaTepUATIbHBIX TOYEK.
32 LlenTp Macc cucTeMbl MaTEpPUATIbHBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
macc
NmMnynbe cuibl 1 U13BMEHEHUE
33 HMITYJIbCa TeNa. 3aKOH COXpaHEHUs bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTUBHOE IBU)KEHHE
MoMeHT uMItyibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHUU bubnnoreka [JOK

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [JOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. bubnunoreka [HOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MCHEHUN KMHETUYECKON YHEPTHH bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHImanpHbIe U HETIOTEHIIMATIbHbIC
bubmuorexa [JOK
38 cuibl. [loTreHnuanbHas sHeprusi.
https://m.edsoo.ru/554bafcc
BTopas kocMudeckasi CKOpoCTh
TpeThsa kocMUUecKasi CKOpoCTh. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
39 W3MEHEHUEM MEXaHUYECKOU SHEPTUU brbmorexa HOK
P https://m.edsoo.ru/f57b4e0]
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTruun
Yrpyrue v Heynpyrue CTOJIKHOBEHUS.
40 % E:HGHI/IC Bg Hp}JI'IJ'II/I 1A UAcanbHOMU bubmmorera [TOK
p pHy https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUS bubnmoreka [JOK
MKT. uddysus. bpoynorckoe https://m.edsoo.ru/b0a4445f
JIBIOKCHUE
Crpoenue ra3000pa3HbIX, KUIKUX U
bubmuoreka [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHHUS U

B3aMMO/JIEVCTBUS YaCTHI] BEIIECTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYJ (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosiHHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Peenne sanas https://m.edsoo.ru/1531aba5
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI bubmmorexa LHOK
https://m.edsoo.ru/1deb2367
43 YpaBuenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTtypa. 3aKkoH bubnuorexa [JOK
JanbToHa https://m.edsoo.ru/14e02d 1f
50 N3omponeccsl B uAcaIbHOM rase ¢ bubnuoreka [IOK
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, n30X0pa, bubmmorexa [OK
https://m.edsoo.ru/1344327b
nzobapa
bu6mmoreka [IOK
32 Octioptioe ypaptertite MKT https://m.eds00.ru/c8094721
bubmuorexa [JOK
>3 PefItere 32121 https://m.edsoo.ru/10265205
CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpelHel KHHETUYECKOMN SHepruei https://m.edsoo.ru/c38af875

MOCTYIATEIbHOTO TEMJIOBOTO
JIBIDKEHUS €€ 4aCTHII




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
sgaHui 1mo teme "Ocuosslr MKT" https://m.eds00.ru/09d 12fd8
56 KonuTponbhas pabota no teme bubnmoreka [JOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycaoBuid juist T
CUCTEeMbI. BHenIHNe U BHYTpEHHUE
57 napametpsl. [lapamerpsl T/l cucteMsl bubmorexa [JOK
p pol. 11ap p https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHE 3HAYCHUS BEJTUYMH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcauus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Monens uaeanbHOro raza B
bu6mmorexa [IOK
59 TepMOJMHAMUKE. Y CTIOBUS
. https://m.eds00.ru/29355001
MIPUMEHUMOCTH dTOU MOIEIIH
YpaBuenue MenzaeneeBa-Knanelipona
60 U BRIpaXKEHUE IS BHYTPEHHEN bubmmorexa [IOK
p a yIp https://m.edsoo.ru/bal178d0
SHEPTUHU
Bripaxkenue nmst BHyTpEeHHEH dSHEpPrun
61 0JIHOATOMHOT0 MJI€AJIbHOTO ra3a. bubnmoreka [JOK
KBasucrarndueckne n HecTaTHUECKIE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
& TepMoArHamMuke. Beruncienue bubmuorexa [JOK

paboTsI 1o rpaduKy mporecca Ha pV-
JrarpamMMe

https://m.edsoo.ru/741d5738




Tennonepenada kak crocod

bu6mmoreka [IOK

63 W3MeHeHus BHyTpeHHel snepruu T /1 hitps//m.edsoo.ru/3d734561
CHCTEMBbI 0€3 COBEepIICHUs pabOTHI

64 KonBek1usi, TEMI0MpoOBOIHOCTb, bubmuoreka [JOK
U3IIy4YEHUE https://m.edsoo.ru/157b54cd
KosmmuectBo Tennotel. TemioéMKOCTh

65 Tea. Y IenpHas U MOJIsIpHas bubnuorexa [JOK
TEIJIOEMKOCTH BelllecTBa. Y AelIbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTLJINBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5Sad4e

67 [TonsaTre 06 anrabaTHOM Mpolecce. bubmuoreka [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnuuecTBo TemiaoTs U paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubnrotexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTopoii 3ak0H TepMOIMHAMUKY IJIs

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOLIECCOB

70 [TpuHIMIIBI 1EHCTBUS TEIUIOBBIX bubmuoreka [IOK
MamuH. KIIJ] https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3HaueHue KITJI. Iuxn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemtenue 3agau bubnnorexa LIOK

https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHE aCTICKThI bubmuorexa [JOK

HUCIIOJb30BaHUs TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7




nsurareneil. TernoBoe 3arpsi3HEHNE
OKpYKarolleu cpeibl

bu6mmoreka [IOK
74 Pemrenue 3amau
https://m.edsoo.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS
. " bubnuorexa [JOK
75 3HaHui o teme "TepmoanHaMuKa.
" https://m.edsoo.ru/28d62b3f
TemioBsie MaITUHEL
KonTponbhas pabota no teme
" bubnuorexa [JOK
76 Tepmoannamuka. TennoBbie
" https://m.edsoo.ru/1b6e26¢c5
MAIIIUHEI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
bu6mmoreka [IOK
77 Hcnapenue u kunenue. Y nejibHas
https://m.edsoo.ru/6f8¢6777
TeII0Ta mapooOpa3oBaHUs
Hacrlenusie 1 HeHACKIIIIEHHEBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTH U JAaBJIEHUS HACHIIEHHOTO
73 rapa oT TeMIIepaTyphbl, UX bubnnoreka [JOK
HE3aBHCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJIEHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3myxa. AGComoTHAS 1 bu6mmorexa [IOK
OTHOCHUTEIIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka IIOK
80 Pemenne 3amau i
https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmoreka [IOK
81 amopdHbIe TeIa. AHU3OTPOIIHS

CBOWCTB KPHUCTAJJIOB

https://m.edsoo.ru/20a88a03




IInaBnenue n KpucTaJluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEIIOTA MJIABICHUSI. hitps/m.edsoo.ru/6eed1c0f
Cyb6numarus
JHebopmaruu TBEPAOTO TEA.

23 Pactsokenne u cxxarue. CaBur. bubmuorexa [JOK
Moayns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaabl0
nedpopmanuit
TennoBoe pacIMpeHue KUJIKOCTeN 1

84 TBEPIBIX T€JA. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [TpeoOpa3oBanue sHEprun B (Ha30BBIX bubnnorexa [HOK
nepexonuax https://m.edsoo.ru/97a0672f

86 VYpaBHeHUE TEIJIOBOTO OanaHca bubmorexa HOK

https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 Pemenne sanas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsapueie siBinenus. JlaBnenue bu6mmoreka [IOK
10/ UCKPUBJICHHOM IIOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
xuakoctu. @opmyia Jlamnaca
O06001IeHNe U CUCTEMATU3AIIHS

29 3HaHUi 1o TeMme "ArperaTHbie bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Pa3oBbie https://m.edso0.ru/0b52575¢
nepexo/nl"

KonTponbhas pabota no teme
bu6mmoreka [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3oBkle epexo b

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosiBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

91 JIIEKTPUUECKUX 3aPSII0B bubnmorexa [IOK
p PAAOE. https://m.edsoo.ru/1aff445f
[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJTYTIPOBOAHUKHU
DJIeMEHTapHbIN AIEKTPUUECKUNA
92 3apsia. 3aKOH COXpaHEHUS bubnmnorexa [IOK
AL p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 BzaumopeiictBue 3apsnoB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nose. Ero nelictue bubnnorexa [JOK
Ha DJIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGubIit 3apsz. JIunuu
96 HAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
noJie
IToreHnuaabHOCTD
97 SIIEKTPOCTATHUYECKOTO MOJIs. Pa3HOCTE bubnmorexa LIOK
p ' https://m.eds00.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHNE
[loTenuumanbHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK

IloTenuuan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA "1

99 A3HOCTH MOTEHIIUAJIOB JIJIS bubmmorexa [OK
P t A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUUECKOTO OIS
100 [IpuHIUIT Cynepro3uIun bubnmoreka [JOK
AJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfedabe
b K
101 Permrenue 3amau nbsmorexa LO
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 1O
103 00BEMy mapa. [lone paBHOMEPHO bubmmorexa [TOK
Y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 [TpOBOTHHMKH B 3IEKTPOCTATHUCCKOM bubnnorexa [JOK
rnoJje. Y CjIoBUE PAaBHOBECHS 3apsJIOB https://m.edsoo.ru/32405eab
105 JINDIIEKTPUKHU U TIOJIyIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTAaTUYECKOM II0JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorexa HOK
A pa. P https://m.edso0o.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bubmuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo0.ru/1€992920
109 DHeprus 3aps>KEHHOTr0 KOHJIEHCAaTopa bubmmorexa [OK
p p 8 p https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pewrenne 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cHCTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUIECKoe bubmmorexa [TOK
! P https://m.edsoo.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnexTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CyniecTBOBaHUS brbmorexa LHOK
ym https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO JIEKTPUUECKOTO TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
2J1C https://m.edso0o0.ru/0839al15
117 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPpUUIECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYEeHUS
119 VY nenbHoe CONPOTUBIICHUE BEILIECTBA. bubnnoreka [JOK
Pemtenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
bubmuorexa [JOK
120 CMEILIaHHOE COCIMHEHUEC
https://m.edsoo.ru/236f7¢07
MTPOBOTHUKOB
Pacué€r pa3BeTBIEHHBIX
. bubnmoreka [JOK
121 anekTpudeckux nenei. [lpasmna

Kupxroda

https://m.edsoo.ru/1794cf37




bu6mmoreka [JOK

122 Pemenue 3ama
HHCHHe Sanad https://m.eds00.ru/388 15469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnumoreka [IOK
Jxoyis —Jlenua https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [IOK
124 P
CHicHae sajad https://m.eds00.ru/676 1 bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
bubmuorexa [JOK
125 TenmoBas MOIIHOCTH, BhIICIAEMas Ha
https://m.edsoo0.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEE CONIPOTUBIICHUE bubnnoreka [JOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa y1st TOJTHOM (3aMKHYTOI) bubnuorexa [JOK
JJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
129 Pemenue 3amau bubmmorera [TOK
https://m.edsoo.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTIHOCTL MCTOHHIKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
OPOTROE SaMBIKATHE hitps://m.edsoo.ru/546£5632
132 Konznencarop B 1ienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cef0
134 Pemenne 3agay mo teme bu6mmorexa [IOK

"TIoCTOSIHHBIN ANEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agay mo teme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeH e U cHCTeMaTH3aIus
. " . bubnmoreka [JOK
137 3HaHuit no reme "llocTossHHBIN
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas pabota no teme bubnuoreka [IOK
"ITocTOsTHHBIN 2JIEKTPUUECKUM TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
P P . bubnuorexa [JOK
139 Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXmpoBOIUMOCTh
DNeKTpUUECKU TOK B pacTBOpax U
140 acruiaBax 3JEKTPOJIUTOB. 3aKOHBI bubmmorexa [OK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
bu6mmoreka [IOK
141 DneKkTpruyeckuil Tok B razax. [lmazma
p https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnuotexa [JOK
BaxyymHbIe TprOopbI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHI TOK B bubnmoreka [JOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 [TomynpoBOAHUKOBEIE PUOOPHI
YHPOBOA PHbOP https://m.eds00.ru/83622200
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue cuiel TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU MOMOIIHN aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIHHBIX

https://m.edsoo.ru/5643ea56




npuOopoB" win "3HAKOMCTBO C

¢ poBoii Taboparopueii no Gpusmke.
[Tpumeps! u3mepenns HU3nIecKux
BEJIMYMH [TPU TOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHune HepaBHOMEPHOTO
JIBUKEHMS C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOH ckopocTH"

Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepeHue ycKopeHus pu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
nin "HccrnenoBanue 3aBUCUMOCTH
IyTH OT BpEMEHU TPH
PaBHOYCKOPEHHOM JIBH>KEHUN"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

@uU3NYECKUI NPAKTUKYM I10 TEME
"N3mepenue ycKOpeHHsl CBOOOTHOTO
nagenus” win "N3yuenue aBuKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3NYECKU MPAKTUKYM 110 TEME
"N3ydeHne IBUKEHHUS Tea 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJTYJIFO CKOPOCTBIO" WIIH
"HccmenqoBanne 3aBUCHMOCTH
nepuo/ia o0palieHuss KOHHYeCKOTro
MasiTHUKA OT €ro napamerpos”

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

OU3NYECKUI TPAKTUKYM I10 TEME
"N3MmepeHune paBHOCHCTBYIOIIECH

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




CHWJIBI TIPU IBMKEHUU OpyCKa 1o
HaKJIOHHOM TIOCKOCTH'" WIIH
"[IpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa Mo HAKJIOHHOH TIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIINX B MPY>KHHE
U PE3UHOBOM 00pasIle, OT UX
nepopmarun” uinn "HMzydenue
JIBUKCHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
omox"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue koahduimenTa TpeHus
10 BEJIMYMHE YTIOBOIO
kodpduunenta 3apucumocta Frp(N)"
nnu "HccieqoBanue OBYKEHUS
OpycKa M0 HaKJIOHHOM IJIOCKOCTH C
MIEpEMEHHBIM K03 PHIrieHToM
Tpenus" wim "M3yuenue aBUKEHUS
rpy3a Ha BaJly C TpEHHEM"

Du3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue yciioBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILITEIHOB U PACUET CUIT
ynpyroctu" win "13yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

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

bubmuorexa [JOK
https://m.edsoo.ru/4a04{4£7




154

155

156

yCTOHUMBOCTH TBEPOrO TeENa,
HMEIOLIETO II0IAb ONophI"

DU3NYECKUN TPAKTUKYM I10 TEME
"M3mepenune uMityJibca Tesa rno
TOopMO3HOMY nyTH" Ui "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
AIEKTPOMOOHJISE U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TeJla C UMITYJIbCOM CHIIBI"
niu "HccienoBaHnue coxpaHeHUs
UMITyJIbCa TIPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Tela 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "U3ydenue
M30XOPHOTO TIporiecca’ uiu
"U3yuenne nzobapHoro mpoiecca”
niu "[IpoBepka ypaBHEeHUs
COCTOSIHHS"

Du3NYECKUl IPAKTUKYM 110 TEME
"U3mepenue yaenbHOu
TermtoéMKocTH" M "Mccnenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" MK
"HUccnenoBanue agnabaTHOro
npouecca” niu "HU3yueHnne

bubmuorexa [JOK
https://m.edso00.ru/8561b28e

bu6mmoreka [JOK
https://m.edsoo.ru/eOfe7e07

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




157

158

B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS
U TEMIIEPATypbl KUIEHUS KUAKOCTEN"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yyeHre 3aKOHOMEPHOCTEM
HcnapeHus KUJIKOCTeN" wimn
"N3mepenue yaenbHON TETI0ThI
raBieHus Jpaa" uim "M3ydenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue aOCOIIOTHON BIaKHOCTH
BO3/lyXa M OI[EHKa MacChl IapoB B
nomMeteHun". smepenue

ko3 durmeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HabmtoneHune npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUI0 U3ITYUYEHUS CBETOANOAA" NN
"N3yuyeHne NpoTeKaHus TOKA B LIETIH,
coJiepKaliet KoHaeHcaTop" uiu
"Pacnipenenenue pasHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETMHEHUHU
KOHJIEHCATOPOB"

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

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

159

Pu3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHMS PE3UCTOPOB'" WIIH
"N3mepenue yaenbHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WiIN

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




"UccaenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexrponaunsa" uim
"N3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" nin "Hccnenosanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTHUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEpaTyphl”
unu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKHU Aroaa"
PesepBubliit ypok. O000IICHHE 1
161 CI/ICTEMaTmZpHﬂ 3HAHUH 10 TEME bubnmnorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIil ypok. O6001ICHHE 1
162 CI/ICleMaTI/I3ZpI/I$I 3HAHUU 10 TEME bubmmnorexa [IOK
" "H https://m.edsoo.ru/3149956b
Jnnamuka
PesepBubIil ypok. O600ICHHE 1
163 CI/ICleMaTI/I3ZpI/I$I 3HAHUU 0 TEME bubmmorera [TOK
" 3 " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBubiit ypok. O0001I€HIE 1
164 CI/ICTEM&TI/ISZPI/ISI 3HAHUU 0 TEME bubmmorera [TOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHUKE
PeseprubIil ypok. O600meHuE 1
165 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI https://m.edsoo.ru/de148976
teopun"
166 PesepBHrlit ypok. O600mienue u bubnmoreka [JOK

cucreMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmonunamuka. TenaoBbie
MAaIIuHb"

PeszepBHbIil ypok. O600mICeHHE 1

167 cHCTEMAaTH3aIys 3HAaHUH I10 TeEME | bubmuoreka [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble niepexo bl

PesepBusblil ypok. O0001IEHIE 1
P P " bu6mmoreka [IOK

168 cucTeEMaTH3allMs 3HAaHUI IO TEME 1
https://m.edsoo.ru/f2381c0c

"OnekTpuueckoe mnoie"

PesepBusblil ypok. O0001IEHIE 1
P P " bu6mmoreka [IOK

169 CHCTEMATHU3AaINI 3HAHUH 10 TEME 1
https://m.edsoo.ru/3cae6dal

"[locTOSIHHBIN 7eKTpUYECKUI TOK"

Pese i ypok. O0o0IeHne
PBHBIN YPOK IIeHUC 1 bubmmorexa LIOK

170 CHCTEMATHU3AINA 3HAHUH 10 TEME 1
H https://m.edsoo.ru/cc7681d4

"Toku B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170 8 16




11 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl
B3aumopeiicTBre mOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIMU.

’ [IpuHnun cynepno3unumn | bubnuorexa [IOK
MAarHUTHBIX MoJjen. Jlnnun https://m.edsoo.ru/4clabecb
MarHuTHON MHIYKIIUH

3 MarsuTHO€ noJje NpOBOJHUKA C | bubnnoreka [JOK
ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262

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

bu6mmoreka [IOK

5 Pemenue 3anau 1

a https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubnnoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAyJb. [IBUKEeHHE 3apsKeHHON 1 bubmuoreka [IOK
YaCTUIIBI B OJTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubnmoreka [JOK

8 Pemrenue 3anau 1 1

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




bu6mmoreka [JOK

9 Pa6 JI
aboTa CIIBL opetia https://m.edsoo.ru/d518bedb
bubmuorexa [JOK
10 P
clieHie sanat https://m.edso0.ru/93617bd9
MarnuTtHoe 10Jje B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa HOK
PP > ap https://m.edsoo.ru/30f9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarnetrkos. [Ipumenenne bubmmorexa LHOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHoe 1oJje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruauTHoe 1oje" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 uaaykiud. IloTok BekTopa bubmorexa HOK
AyKIL N P https://m.edsoo.ru/b3efalcl
MarHUTHON WHTyKITUU
bu6mmoreka [JOK
16 /C
AC mrnyxum https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU bubnmoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe a51eKTpru4ecKoe 1oJe. bubnnorexka [JOK
Toxu @yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIUY B ABUKYIIAXCS bubnuorexa [JOK
MPOBOJHUKAX https://m.eds00.ru/0235¢c02
b K
20 Pemrenue 3anau nosmorexa LO

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




bu6mmoreka [JOK

21 ITpasuno Jlenma
p H https://m.edsoo.ru/bbc22726
WNanyxktuBHocTs. KaTymka
22 HUH yKTI/IBHOCTI/I B eliln bubnmorexa [IOK
y H https://m.edsoo.ru/621eae9d
MIOCTOSIHHOT'O TOKAa
3 SBnenne camonnaykiuu. JJ1C bubnnoreka [HOK
CaMOWHIYKLINU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISl KaTYIIKH bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOadl1
bu6mmoreka [IOK
25 Pemenue 3ama
tenn s https://m.edso0.ru/88f69d2b
O0001IeHE U CUCTEMATH3 AU
. bubnuorexa [JOK
26 3HAHUH 110 TEME
" " https://m.edsoo0.ru/76484025
DNEeKTpoANHAMUKA
7 KonTponbhas pabota no teme bubnuoreka [IOK
"DnexTpoauHaMuka’ https://m.edsoo.ru/8ac09b98
KomnebarensHas cucrema.
28 CB00OIHBIE KOJIEOAHUS bubmnorexa [IOK
g ‘ https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
Kunematnueckoe U TUHAMHUUECKOE
29 OIMCAaHUE KOJIEOATENbLHBIX bubmmorera [IOK
. https://m.edsoo.ru/87ce9498
IBIDKEHUH
DHepreTuveckoe onucanne. BeiBos
IUHAMHUYECKOTO OIIMCAHUS
N bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUH 13 X

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [JOK

31 A a asza koJebanuii
MILIHTY 12 1 JIEDARIH https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJICOAHHIA.
Ilepron MayteIX CBOOOTHBIX
32 KOJf€63.HI/Iﬁ MaTEMaTHYECKOTO Bubmaorexa ITOK
https://m.edso0.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
Kojie0aHuil MPy>KMHHOTO MasTHUKA
3aryxaromue KojeOaHusl.
bubmuorexa [JOK
33 BrinyxaeHnsie kosiebaHusl.
https://m.edsoo.ru/72e¢93d09
Pe3onanc
bubmuorexa [JOK
34 ABTOKOJIE0A
BTOROAChAmA hitps://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Permrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIbHBIX Bubmorexa ITOK
31 https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O000I11IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa LHOK
" https://m.edsoo.ru/eb84182f
Kose0anus
13 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubmuorexa [JOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATYIBI 3apsijia KOHAEHCATOopa C bubmuoreka [IOK
39 "
aMIUIUTYZOU CUJIBI TOKA B https://m.edsoo.ru/093f9af1
KoJieOaTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmoreka [JOK

UJeaTbHOM KOJIe0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543




3aTyxa}0mHe OJICKTPOMAarduTHBIC

bu6mmoreka [IOK

41 KoJieOanus. BuinyxaeHHble
THA https://m.eds00.ru/5e668619
ANIEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
bu6mmoreka [IOK
42 KOHJIEHCATOP B LMK MEPEMEHHOTO
https://m.edsoo.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIETIN bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKOH 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
. bubmuorexa [JOK
45 AMIUTUTYAHOE U JEHCTBYIOLLEE
https://m.edsoo.ru/lcacbcdc
3HAYEHHUE CUJIbI TOKA W HAIPSHKEHUS
46 Pe3oHanc B 3IIeKTpHYECKOM 1IeTTH bubmmnorexa [IOK
P t https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemenue 3amau
A https://m.edsoo.ru/al6836a4
WneanbHelif Tpancdopmatop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
noTpeOIeHNE AIEKTPHICCKON https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JILTYPa I/ICHOJ‘IB30§aHI/I}Ip bubnnorexa LIOK
YIRTYP 5 https:/m.edsoo.ru/a674d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
KU3HA
buo OK
50 Pemenue 3amau nbmorexa L

https://m.edsoo.ru/ee6677ed




bu6mmoreka [JOK

51 Pemenue 3anau
https://m.edsoo.ru/7cab59f8
O06001IeHre U cHCTeMaTH3aIus
N bu6mmoreka [IOK
52 3HaHUM 110 TEME
" " https://m.edsoo.ru/401024a9
DNEKTPOMAarHUTHBIE KOJICOAHUS
MexaHu4ecKue BOJIHBI.
bubmuoreka [JOK
53 XapakTepUCTUKA MEXAaHUYECKHUX
https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBolicTBa MEXaHUYECKUX BOJH
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubmmorexa LHOK
https://m.edsoo.ru/138b6f09
56 Wndpas3Byk u ynprpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
57 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuorexa [JOK
N3ny4yeHune 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[IIxana >MeKTPOMarHUTHBIX BOJIH.
bubmuoreka [JOK
60 [IpuMeHeHne 31eKTPOMarHUTHBIX
https://m.edsoo.ru/49be1f9%e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpYKalolleu cpebl

https://m.eds00.ru/9f96f1{8




2 KontposbHas paboTa mo teme bubnnoreka [HOK
"Koneb6anus 1 BOTHBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NMPSAMOJIMHENHOrO bubnmoreka [JOK
pacrpocTpaHEeHUs CBETA https://m.edso00.ru/f9566406
Pemenue 3a1a4 Ha npuMEHEHUE
. bubnmoreka [JOK
64 3aKOHA IIPSIMOJIMHENHOT O
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Cepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
bubmuorexa [JOK
66 npenomienus. [lonHoe BHyTpeHHEe
. https://m.edsoo.ru/bc2e55cd
orpaxxeHue. IIpenenbHbIi yron
TTOJTHOTO BHYTPEHHETO OTPaKEHUSI
Pemrenue 3a1au Ha npuMeHeHUe
67 3aKOHOB OT a)KeHI/I}III)/I MPEIOMIICHUS bubmmorexa [OK
P P https://m.edso0.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€moro bubmmorexa [OK
) https://m.edsoo.ru/d8elc3be
cBerta. [IBer
69 JIuuzpl. ®OKYCHOE PacCTOSTHUE U bubnmoreka [JOK
OITUYECKas CHUJIa JINH3BI https://m.edsoo0.ru/60441359
70 [TocTpoenue n300pakeHU B TUH3aX bubnmoreka [JOK
U X CUCTEMax. Y BeJIUUYCHNE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuorexa [JOK
71 M300paKeHUH, MOTyIaeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09




bu6mmoreka [JOK

72 I'na3 kak o ecKasi cuctema
. i o CHETEM https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [penensi
73 i I/IMGHI/IMOJ(:Z[TI/I re(I))MI[e HYCCKOM bubmorera [IOK
P P https://m.edsoo.ru/cd174al0
OIITHKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnnoreka [HOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
b K
75 Jucnepcus cera nommorexa O
https://m.edsoo.ru/lel6ccbe
76 HNutepdepennus ceera bubmorexa HOK
https://m.edsoo.ru/5fc0c638
KorepeHTHbIe HICTOUHUKH. Y CIIOBUS
bubmuorexa [JOK
77 HaOII0/IeHUsI MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [JOK
78 P
CHICHIE SaAad https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
79 I1
PHMEHEHUE HHTEPhepeHiIn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80
fludparuis coeta https://m.edsoo.ru/12ed04bS
81 Judpakuronnas pemérka. Y cioBue bubnmoreka [JOK
HaOII0/ICHUS TJIAaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 P
CHICHHE a1t https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158




bu6mmoreka [JOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.eds00.ru/0b36363d

26 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [JOK
3HaHui 1Mo reme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbhas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1bl MPUMEHUMOCTH

28 KJIACCUYCCKOM MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAVHAMUKHU U TIPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIBHOCTU

29 [TocTynatel cienuanbHOM TEOPUU bubnnorexa [JOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHcTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus

90 Jlopenia. YcnoBue mpUYUHHOCTH. bubnnoreka [JOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE
BPEMEHHU U COKpAIICHUE IJTNHBI

91 DHeprusi ¥ UMIYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ YHEPrUen u

92 HMILYJIbCOM PEIATUBUCTCKOU Bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTUs MOKOs

93 PaBHOBecHOE TEMIOBOE U3ITyYEHHE bubnmorexa LHOK

https://m.edsoo.ru/f54035a5
94 3akoH cMemenusa Buna bubmnorexa LIOK

https://m.edsoo.ru/1c5ff752




95 I'unotesa M. Ilnanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyJIbC POTOHA bubmorexa HOK
https://m.edsoo.ru/7tb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTodhdekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 715
" " bubnuorexa [JOK
98 dororddekra. "KpacHas rpanuna
https://m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JIebenena https://m.eds00.ru/64b4f966
bubmuorexa [JOK
100 B i
OJIHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bonansl ge bpoiing. /iinHa BOJIHBI ¢
101 b OI>'IJI$[II[/I aI:J;Me Bl §6J'IaCTI/I ! bubmorexa LOK
p pasMep . https://m.edsoo.ru/5df8baf
JIOKAJTU3AINH IBIKYIIEHCS YaCTUIIBI
102 KopnyckyasspHO-BOJIHOBOH AyaIn3M bubmmnorexa [IOK
pHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka U3MepeHUil B
104 MI/IKHOSI)I/I e COO’II“)HOIJ_ICHI/ISI bubmmorera [OK
P P o . https://m.edsoo.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CUICHHE TPAPHICCKHX 33121 hitps://m.eds0o.ru/e70195bd
b K
106 Pemenue pacu€tHbIx 3a1a4 nomorexa IO

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

107 "O CTO", "K -
CHOBB{, ’ "()p HYCIYIFPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJin3m
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
bu6mmoreka [IOK
108 aroma. [Imanerapnas Mojeinb aToma
https://m.edsoo.ru/312b750a
Pezepdopna
b K
109 IToctynater bopa nomorexa 110
https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubnuorexa [JOK
SHEPrUU aTomMa BOI0pOIa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bubnnorexa [JOK
HU3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢c
12 Jasep bubmuorexa [JOK
https://m.edsoo.ru/2288a0c4
Hyknonnas Mmoaens aapa
113 I'eitzenbepra-NBanenko. 3apsa u bubnmnoreka [JOK

MAacCcOBO€ YHCIIO Anapa. M30Tomsl.
PagnoakTuBHOCTE

https://m.edsoo.ru/34ada5de

114

3aKOH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
n3ny4deHus. BiusHue
PaaNOAKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpus

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HyKJIOHOB B S7pE.
Anepurie cunbl. Jlegext Macchbl
sanpa. SlnepHsle peakunu. nepHbie
peaktopsl. [Ipobaembr
YIIPaBISEMOT0 TEPMOSAIEPHOTO

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




CHHTE3a. DKOJOTHYSCKHE aCIICKThI
Pa3BUTHS SAICPHON SHEPTETUKHU
Merto/ibl perucTpaiuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactull. DyH1ameHTaabHbIe

bu6mmoreka [IOK

116 B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI
https://m.edsoo.ru/lac08a5b
u nentoHsl. [Ipencrasienne o
CrangaprtHoii Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
117 moaenu. TémHasg maTepust U TEMHAsS bu6mmoreka [IOK
sHeprus. EnuHcTBO hr3mueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS aCTPOHOMUMU. bubnnorexka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHuMocCTh 3aKOHOB (DU3UKHU JTsSI
119 00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIEA0BAHUI
CoBpeMEHHbIE ONITUYECKUE
bu6mmorexa [IOK
120 TEJIECKOIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 3Bé3mHoro HeOa. Co3Be3nus,
121 SIDKHE 3BE3]IbI, IJIAHETHI, UX BUAUMOE bubmorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHHUE
Conneunas cucrema. CoJrHIIE.
bubmuoreka [JOK
122 ConHeyHast aKTUBHOCTh. MCTOYHHUK

sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/22748eb4




3BE3/1bl, UX OCHOBHBIE
XapakTepuCTUKHU. Jluarpamma

bu6mmoreka [IOK

123
"CreKTpaJIbHBIN KJIacC — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be31bI IJIaBHOU bubmuorexa [JOK
MOCJEI0BATENBHOCTU https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHbIE IPE/ICTABICHUS O
P P bu6mmoreka [IOK
125 MPOUCXOXKJACHUHU U SBOJIIOIUU
. https://m.edsoo.ru/d09da494
ComnHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyTe — Hama ['anakTuka.
" bubnuorexa [JOK
126 Turnbl ranakTuk. YEpHbIE TBIPHI B
https://m.edsoo.ru/7cd10a0a
s,Ipax rajJjakTUK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuorexa [JOK
bonpmoro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHue

128 MacmrabHast cTpyktypa Beenennoii. bubnmnoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobiaembl bubmuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@u3nYeCKUil IPAKTUKYM IO TEME
"HccnenqoBanue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WJIH bu6mmorexa [IOK

"HccnenoBannue CBOMCTB
(beppomMarHeTUKoOB" UIU
"UccaenoBanue IeHCTBUI

https://m.edsoo.ru/67361aef




131

132

133

134

135

136

MTOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"NU3mepenue cuibl Amrepa" uinu
"N3yyeHre 3aBUCUMOCTH CHJIbI
Awmrepa oT cuibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIyKIIUA Ha OCHOBE U3MEPEHUS
cuiibl Amnepa"

Ou3nyeckuil MpakTUKyM IO TeMe
"UccnenoBanue ABJICHUS
AEKTPOMAarHUTHOM MHIAYKIMU'" WIn
"OnpeneneHue MHAYKIIUU BUXPEBOTO
MarduTHOTO mojisg"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camouHaykun" wim "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B
MIPYKUHHOM MasiTHUKE"

@u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4yepes M0CIIEJ0BATEIbHO

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

https://m.edsoo.ru/c36658da

bu6nmoreka [JOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

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

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




137

138

139

140

141

COeIMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U Pe3UCTOp" Win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3yuyeHue mapameTpoB 3ByKOBOU
BOJIHBI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue nokazaresst
MPEJIOMJICHUS CTEKIIA" WK
"[Tony4yenue n300paxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U
JUH3BI"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JUH3)" Win
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBaronMX JUH3"

Pu3n4ecKuil NPaKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEpPEPEHIINH U MOJISIPU3ALUN
ceera"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHUIL (I10
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.edsoo.ru/63756c¢47




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra"” wim "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJIUOJI OT HaNpsKeHUs"

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

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

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

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue pagnoakTUBHOTO
(hoHa ¢ ucrosib30BaHUEM J03UMeTpa"
niu "H3ydenue nornouienus Oeta-
YacTHI] aIFOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabebe

145

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOnrogeHus 3BE31HOr0 HebOa
HEBOOPYKEHHBIM I'JIa30M C
WCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUIsl ONIPECIICHUS
MOJIOXKEHHUST HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noiymapus u
sipkue 3BE3761" win "HabmroneHus B
teneckon JIyHbl, MI1aHeT,
TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUI"

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Pone Gpu3MKy 1 acTpoHOMHH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 N .
TE€XHOJIOTUYECCKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ITUYECKOH cdepax IesTeTbHOCTH
YyeJIOBEeKa
O0001IeHE U CHCTEMATH3AIUSA
147 3HaHul. Poitb 1 MecTO pU3NKH 1 bubnnoreka [JOK
ACTPOHOMUH B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
HAay4YHOM KapTHHE MUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pone ¢pusmueckoii Teopun B
(hopMUPOBAHHUH TTPEIICTABICHHUH O
. bubnuoreka IIOK
148 (bu3nyecKoil KapTUHE MUpPaA, MECTO i
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX PEJCTABICHUN O IPUPOE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o00611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHu# 1o TeMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011eHne U cUCTeMaTU3aIUs bu6moreka [IOK
3HaHui 1Mo teme " Ilunamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATHU3aIHS
152 3Hagui 1mo teMe "CraThka TBe bubmnorexa LIOK
pAOTO
" https://m.edsoo.ru/3ccad82e
Tena
O00011IeHE U CHCTEMATH3AIUSA
. " bubmuoreka [JOK
153 3HAHWH 110 TeMe ""3aKOHBI

COXpaHEHUA B MeXaHUKe"

https://m.edsoo.ru/32a4d1a0




O0001IeHrEe U cCUCTEMAaTU3 AU
3HaHui 1o reMe "OCHOBBI

bu6mmoreka [IOK

154
MOJIEKYJIAPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS
. " bu6mmoreka [IOK
155 3HaHu# o Teme "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7c10
TennoBble MallIMHEL
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHU# no TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHMA BelecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomnr"
O0001IeHNE U CUCTEMATH3AIUSA
. " bu6mmoreka [IOK
157 3HaHUM MO TeMe "DIEeKTpUYecKoe
" https://m.edsoo.ru/3bf0def9
oje
O00011IeHNE U CUCTEMATHU3aIUs
. " . bu6mmorexa [IOK
158 3HaHu# 110 Teme "llocTOSSHHBIN
. " https://m.edsoo.ru/71453ee6
AIEKTPUIYECKUN TOK
O00011IeHNE U CUCTEMATHU3aIUs
159 3HaHu# 110 TeMe "TOoKH B pa3InyHBIX Bubmorexa ITOK
" p https://m.edsoo.ru/3d40077a
cpemax
160 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBublii ypok. O00011€HIE 1
PBHBIT YP ' Bu6muorexa LIOK
161 cucTeMaTHu3alus 3HaHui o TeMe
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAS WHIYKITHS
PesepBublii ypok. O000111€HIE 1
P b . bu6mmoreka [IOK
162 cUCTEMaTH3allis 3HAaHUH IO TEME

"Mexaunyeckue konedanus"

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe

"DIeKTpOMarHUTHBIE KOJICOaHUS'

PesepBHbIil ypok. O600mICeHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHuyeckue u
3JIEKTPOMAarHUTHHIE BOJHBI"
PesepBHrliit ypok. O6o01ienue u
CUCTEeMaTH3allusl 3HaHHUH 110 TeMe
"Onruka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

166

PesepBHeIil ypok. O600ICHHE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Ocnossl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

167

PesepBubIiil ypok. O6001eHIE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"KopnyckynsipHO-BOTHOBOM
nyanuzm"

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

168

169

170

PesepBubIiil ypok. O6001eHIE 1
CUCTeMaTu3anuda 3HAHUH 10 TEME
"®du3zuka aroma"

PesepBHrlit ypok. O6o001IeHre 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"®duznka aTOMHOTO sApa 1
3JI€MEHTapHbIX YacTul'"

PesepBHrlit ypok. O6o001IeHre 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemMeHTh! acTpodu3uku”

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bubmuorexa [JOK
https://m.edsoo0.ru/905¢5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOW KApTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPaHUIBl NPUMEHEHUS H3YYEHHBIX (U3UYECKUX MOIEIICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJIO, UJCANbHBIN I'a3; MOJEIM CTPOCHHUS Ta3oB, >KMJIKOCTEH U
TBEPABIX TEJN, TOYEUHBIA DJIIEKTPUYECKUH 3apsi] — IpU pPELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (MpOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSl  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABM)KEHHE, CBOOOIHOE MajieHue Tell,
JBYDKEHUE 10 OKPYKHOCTH, MHEpLUs, B3aumojeiictBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE )KUIKOCTEHN 1 TBEPABIX TEJl, U3BMEHEHHE
o0bEMa TeJ MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE paBHOBECHE,
UCIIAapeHue, KOHJACHCAlus, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIIIEHNE JABJICHMs Ta3a MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIECHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3Y4 (bI/ISI/I"IeCKI/Ie
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHC,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NOTCHIUAaJIbHAasA
OHEPTHUA, MEXaHNYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II71 CMBICJI MCIIOJIB3YCMBIX BCJIWNYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOAUTH (l)OpMy.]'ILI, CBA3BIBAOIINC JTAHHYIO
(bHBH‘lCCKYIO BCJIMYNHY C APpYTUMH BCIMYNHAMU

10.5

OnuceiBaTh U3y4YEHHBIE TEIUIOBBIE CBOWMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJIB3YS (U3UYECKHE BETMUMHBI: JaBJI€HUE ra3a, TEMIEepaTypa, CpeIHssl
KMHETUYecKass  SHEeprusi  XaoTHMYeCKOTo  JBHXKEHHS  MOJIEKYJ,
CpPEHEKBAJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS SHEprus, paboTa raza, KOd(QQHUIMEHT MOJE3HOTO JIeHCTBUA
TEIUIOBOTO IBUTATEIIS; IPU ONTUCAHUY IPABUIIBHO TPAKTOBATH (PU3MUECKHUIA
CMBICJI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €UHULIbI, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3MUECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUYHHBI:
JIIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONMCAHWM IIPABUIIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBbIX  BEIMYMH, HX
0003HAUEHHS U EAMHUIIBI; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3MUeCKyI0 BETUUMHY C IPYTHMHU BEIUIYMHAMU

aHAJTM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJIB3YS
(dbu3MYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCeMHUpPHOTo TaroTeHus, I, Il u
III 3akonbl HetoTOHA, 3aKOH COXpPAHEHUS] MEXAHUUYECKON HYHEPIruu, 3aKOH
COXpPAaHCHHUS HMITYJIbCa, MPHUHIMII CYNEPIO3UIUN  CWJI, TPHHIIMII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHUSI BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeHeW KHHETHYECKON SHEPruu TEIUIOBOTO JBMXCHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTO 3apA/a, 3aKkoH KysoHa; mpu 3TOM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe BBIPAXKEHUE U
ycIlioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JIEWCTBHUS MAIlIMH, TPHUOOPOB U
TEXHHUUYECKUX yCTPOMCTB; pa3inyaTh YCIOBHS UX 0e€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrimmonaaTs OKCIICPUMCHTBI IO HMCCJIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U
IIPOLIECCOB C MCIOJIB30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPECHMU; IIPU
3ToM (opMmynHpoBaTh mpobremy (3amady) W TUIOTE3Y y4eOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHMUS,
MPOBOAMTH OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIUYNH;
IIPY 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPH ITOM KOHCTPYHUPOBATH
YCTAaHOBKY, (UKCHPOBAaTh pPE3yJbTaThl TMOJYYCHHOW 3aBUCHMOCTH
(U3UYECKUX BEJIMYUH B BUE TaOMUIl U TpaduKOB, AENaTh BBIBOIBI 11O
pe3ysbTaTaM UCCIIeI0BaHUS

10.12

10.13

Cobmoate paBuiia 6€30MacHOro TpyJa MPpHU MPOBEACHUN UCCIICTOBAHUMA
B paMKax Yy4eOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTPOP'ICTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THble 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJAEIBIO,
UCTIONB3Ys (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BIOUPATh (PU3NUYECKYIO MOJIEITb, BBIICTATh GU3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOTUMBIE ISl €€ pelieHUs, MPOBOAWTH PACUYETHl U
OIICHUBATH PEATHLHOCTH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHUBYIO IEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHMH  y4eOHBIX  3a7ady  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJIS TOHMCKA, CTPYKTYpUPOBaHUS,
MHTEpHpETallid M TPEJICTaBICHUs Yy4eOHOH M HayYHO-TIOMYJSPHOM
uHpOpMaLUY, MNOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcrnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (PH3HKE B TIOBCEAHEBHOW JKH3HU
s obecnieueHust 0€30MacHOCTH TMpH  oOpalieHHuH ¢ npudopamu H
TEXHUYSCKHMH YCTPOUCTBAMHU, JUISI COXPAHCHUS 370POBbS U COOJIIOICHUS
HOPM 9KOJIOTHYECKOTO OBEJICHUS B OKPYKaroIel cpeze

PaGoTtate B rpynme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTyallHMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyIHIlBl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbl

11 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHOU KapTUHBI MUPA, B pa3BUTUN COBPEMEHHOMN TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

YuuThIBaTh T'PAHULIBI NPUMEHEHUS H3YUYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAnepHas MOJECIb aToMa, HYKIOHHas
MO/IeJIb aTOMHOT'0 Si/ipa MPH pelieHNH (PU3NYECKHX 3a/1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUs (IpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKa, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIMS,
JIeMICTBME MarHUTHOTO 110JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILIUICS 3aps,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Jupakus 1 MoJIIpu3alus CBeTa, AUCIEPCHs CBETa, POTOAIEKTPUUECKHIMA




s ekt (poroaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHas
PaaroOaKTHBHOCTh

11.4

OrnuchiBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, OJIIEKTPUUECKYIO0 MPOBOJUMOCTh PA3JIMUHBIX Cpel) W
AJICKTPOMATrHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUECKue
BEIIMYUHBI:  DJICKTPUUECKHH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IOJs, cujia Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTb KaTYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MepUoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHType, 3apsii M CWia TOKa B TIPOLIECCE€ TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJeOaHuU, (POKYCHOE pPACCTOSIHHME U ONTHYECKas
CWJIa JIMH3BI; IPU ONHMCAHUU TPABHILHO TPAKTOBATH (PH3UUECCKHUIA CMBICIT
UCIONIb3YEMBIX BENUYMH, MX OOO3HAUYEHUsS U EJAMHHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO BEIMYUHY C APYTUMHU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3YyYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrUsl W MMIIYJbC (OTOHA, MEPHO]
HoJIypactiajia, SHEPTUsl CBA3M aTOMHBIX S/IeP; MPH ONHCAHUU TPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYHH, HX
0003HAUCHMsI M CMHUIIBI; YKA3bIBaTh (HOPMYJIbI, CBSI3bIBAIOIIUE JTAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYHUCIISTH 3HAYCHHE
(hU3UIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢usmyeckre  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIE0BATEIBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHna, 3akOH DJIEKTPOMarHMTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pPacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHMs CBETa,
3aKOHBI NPEJIOMJICHHSI CBETa, ypaBHEHHE DWHINTeHa Uit hoToaddexTa,
3aKOH COXpAHEHHUsS HHEpPrHM, 3aKOH COXPAHEHHS WMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarel bopa, 3aKk0OH paJnOakTUBHOIO pacnaja; MpU ITOM
pa3nnyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIp@)KEHUE U yCIO0BHUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUEC BCKTOpa HWHIAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHW JTUH30U
BBITIONMHATE AKCIIEPUMEHTHI 0 UCCIEIOBAaHUIO (DU3MUECKUX SBICHUU U

MPOIIECCOB C HCIOJNIB30BAHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHUH; mpu
3ToM (opmynupoBaTh mpobremy (3amady) M TUIOTE3Y Yy4eOHOro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYIOBAHHS,
MIPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYHH;
[P 3TOM BBIOMpATh ONTHUMAJBHBINA COCOO M3MEPEHHUs U HMCIOJIB30BaTh
WU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3yJIbTaThl MOMYyYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TpadUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

CoOuroaTh npaBuIia 6€30IIaCHOrO TPY/a IPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Yy4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBLCKOH U
HPOCKTHOW JESATEIbHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIbIO,
UCIONB3YS (PU3UUECKHe 3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHATTN3a YCIOBUS
3aJ1a4uM BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOXoquMmble sl €€ pelleHus, MPOBOIUTH PACUETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTe MpH  pemIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHbIE TEXHOJOIMM JJs TIOMCKa, CTPYKTypUPOBaHUS,
UHTEpIpeTallui M MpeJICTaBIeHUs] y4eOHOH M Hay4YHO-IOIYJISPHOM
uHpOpMaLlUY, MOJYYEHHOM M3 pa3lU4yHbIX HCTOYHUKOB; KPHUTHYECKH
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOPMALIUIO

OOBSACHATh NPUHUUIBI JAEWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 WCIHOIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBoauTh THpHUMEpHl BKJIAaJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist obecriedyeHus: 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISi COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpene

PaboraTe B rpyIie ¢ BBIOJHEHUEM pA3JIUYHBIX COLUATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYNIIEI, PAIHOHAIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIO0ro H3 YYAaCTHHUKOB TIpPYyNIIBI B PCOICHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O I[TIO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meTonsl
ITO3HAHUS OKPY’KaroILEero Mupa. Pounb
JKCIEPUMEHTa M TEOPUU B IPOLECCE ITO3HAHUSA
HIPUPOJBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3MYECKHX  SBJICHUH U
npoueccoB. Hayunble runores3sl. Pusnyeckue
3aKOHBl W Teopuu. ['paHHMIBI NPUMEHMMOCTH
¢u3nYecKux 3aKOHOB. [IpHHIMIT COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopMHpPOBaHHU
COBPEMEHHOW HAay4yHOH KapTUHBI MHpa, B
NPaKTHYECKOH NEeSITENbHOCTH JIIOIeH

MEXAHUKA

##HPartHH#KITHEMATHUKA

Mexanuueckoe  JBHKEHHE. (OTHOCUTENBHOCTD
MeXaHu4yeckoro JBwxkeHus. Cucrema oOTcCyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX IMPOEKIMU Ha OCH
cucrteMbl koopauHat. CloXKeHUe MepeMenieHul U
CII0KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHH,
IIyTH WU NEPEMEILICHUS MATepUaIbHON TOYKU OT
BpEMEHU

CBoOoaHoe magieHre. Y cKopeHue cBoOOOIHOTO
nagcHus

2.1.6

KpuBonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOPOCTB, JIMHENHAsA cKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMuTENBHOE YCKOPEHHE

Texuudeckue YCTpOﬁCTBaI CIIMAOMETP, ABUKCHHUC
CHapsAaA0B, HETIHBIC U PpEMEHHBIC IIEPCAAYN




2.2

2.3

[TpakTuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
Iy TSIMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIE IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHON
CKOpOCTBIO, paBHOW Hy0. M3ydeHue IBHIKEHUS
HIapHKa B BA3KOM KUIAKOCTU. V3yueHne IBUKECHHUS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

221

IIpunnun otHocurensHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

222

223

Macca tena. Cuna. [IpuHIMn cynepno3uiuy cui

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuansHoil cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3akoH BCEMHUPHOTO TAroTeHHs. Cuia TSIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuila TpeHus nokosi. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tela
B JKUJIKOCTH HJIH ra3e

227

[MocTynarenpHOe ©  BpallaTeIbHOES JBIKCHUE
a0COIOTHO TBEPAOrO Tea

228

229

2.2.10

MOMEHT CHUIBI OTHOCUTEIBHO OCH BpaIICHHUS.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

Texunueckue YCTpOﬁCTBaI HNOAIIHUITHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3yueHue BHKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
YOPYTOCTH, BO3HHUKAIOMIMX B AeQOpMUpPYEMOii
MPY>XUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nepopmanuu. MccnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

###Par####3AKOHDBI COXPAHEHNA B MEXAHUKE

NMnynec  MaTepuallbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepualbHBIX  TOYEeK. MMIynasCc cuiasl W
MU3MEHEHUE UMITYyJIbCa Tela
230 3akoH coxpanenus umiyinbsca B ICO. PeaktuBHOE

JIBIOKEHNE




233 Pabota cuibl
234 MONIIHOCTE CHJIIBI
235 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorennuansHas sHeprus
236 yIpyro neGpopMHUPOBAHHON IIPYKUHBI.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
ITOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIe U HENOTEHUMAIBbHBIE CUIIBI. CBS3b
3.7 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHHUYCCKOW JHEPrHMU CHCTEMBI TElI. 3aKOH
COXpaHEHUsI MEXaHUUECKON IHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTpOMCTBA: JBUKECHUE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[IpakTnueckue  paborel.  W3yuenuwe  cBs3u
5310 CKOpPOCTEl  Ten  HOpu  HEyNpyrom  yJaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
##HH#Par##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuU. BpOYHOBCKOE IBHKECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. lllkana remneparyp Llenbcus

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOTO
rasa

AbcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. lllkama temnepatyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHa




3.2

33

["azoBbIe 3akonbl. M30Mpoiiecchl B HACaIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpMa,
n30X0pa, n3odapa

3.1.10

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXa B KJIaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonuHamuueckass — cucreMa.  BHyTpeHHsAsS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI M CIIOCOOBI
€€ U3MEHEHU S

322

323

324

KomnyecTBO TEemiaoTel H pa60Ta. BHYTpeHHHSI
OHEPIHiA OAHOATOMHOI'0 NACAJIBHOTO Ira3a

Buasr TeIIoNepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUs, u3ilydeHue. TemnoémMkocTs Tena.
VYiaenpHas TEIIOEMKOCTH  BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOoH TepMoauHaMUKH. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTEpHpeTanus paboThl ra3a

3.25

TeroBele  MammHbl.  [IpuHIUMIBL  AEUCTBHS
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHepruu B
TerIoBbIX MammuHax. KoadduiumeHt mone3Horo
nevictBust (mamee — KIIJ[) TemimoBoi MamiuHBEIL.
Huxn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNI0OIHEPTETUKH

3.2.7

3.2.8

Texnuueckune YCTpOWCTBA: JBUTaTeJIb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOMN
TEIJIOEMKOCTH

###Par#### AT PEI ATHBIE COCTOSHUA BEHLIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUIIEHUE. YelpHas TeIuioTa MapooOpa3oBaHMUs.
3aBUCUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA
339 AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh

BO3ayxa. HacelleHHsIil map




3.33

Teépnoe Temo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

334

3.35

[InaByieHne U KpUucTaUIM3aus. Y IeJIbHas TEIioTa
riaBnenus. CyOmumarus

Y];)aBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIyYECHUS
COBPEMEHHBIX  MAaTepUaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BiIaKHOCTU
BO3/yXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauust Teia. OJEKTpUueckuil 3apsia. [pa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

DneKTpuuecKoe ToJIe. HanpsoxéHHocTh
ANEKTPUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHUM HaNPSKEHHOCTH JIEKTPUYECKOTO TOJIS

4.1.7

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM UM JUAJEKTPUKU B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHHIIAEMOCTh

OnektpoéMkocTs. KoHnieHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEprusl 3apspKeHHOTo
KOHJIeHcaTopa

Texnuueckue YCTpOMCTBa: JIEKTPOCKOII,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluUTa,
3a3eMJICHHE  3JIEKTPONpPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTrHueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

##HPartHH#TIOCTOSIHHBIN JIEKTPUYECKUM TOK. TOKU B

4.2.1

PA3JIMYHBIX CPEJAX

VYcenoBus CyIIECTBOBAHUSA OCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHBIN TOK




422

Hanpspkenne. 3akon Oma 1151 yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COIPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jbHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora anmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuna (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
anleKTpruecKoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBEHHass W MpUMECHas
MPOBOAMMOCTE MOJIYIPOBOAHUKOB. CBOcTBa p-n
niepexojia. [1oaynpoBOJHUKOBBIC TPHOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
BJICKTpOJ'II/ITI/I‘leCKaSI JUucconuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DNeKTpUuuecKuil TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENBHOTO pa3psna. Monuus. [Inazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHHUKN TOKa,
AJIEKTPOHArPEBATENbHBIE puOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajbBaHMKa

11 KUIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTouHMKAa TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  HabOmionenue
JJIEKTPOJIN3a




Kon
pasaena

4

4.3

Koanposepsiemoro
IIpoBepsiemble 3J1€eMeHTHI COIePKAHMS
3JIeMEHTA
OJIEKTPOAMMHAMUKA
###Par###MAIT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHAS MHA YKL
431 IlocTossHnabIE MAarHUTBHI. B3anmoneiictBue
o MOCTOSIHHBIX MAarHUTOB
MarnauTHoe nojie. BeKTop MarHUTHOM MHAYKIWH.
439 [IpuHnun cynepno3uuuu. JIMHMM MarHUTHON
e uHayknud.  KapruHa — MHWE  MarHWTHOMN
WHJTyKIHUHU T0JIs1 TOCTOSIHHBIX MarHUTOB
MarnuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa
JUHUW TIOJIA JUTMHHOTO TMPSMOTO MPOBOJHHMKA U
433 3aMKHYTOT'O KOJIbIIEBOT'O IIPOBOIHUKA, KATYIIKHU C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
MMPOBOJIHUKOB C TOKOM
434 Cuiia Amniepa, €€ MOJlyJIb U HAallpaBJIEHUE
Cuna Jlopenma, e€ MOAylb W HampaBJICHHE.
435 JIBrokeHue 3apssKeHHOM YacTUIlbl B OJTHOPOIHOM
MarauTHoM noJie. Pa6ota cuibl Jlopenia
4.3.6 SIBneHune HNeKTPOMAarHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMU
4338 OAC wuHaykuumu. 3akoH 3JIEKTPOMAarHUTHOM
e nuayknun Papajes
Buxpesoe snekrpuueckoe nose. 1C uHAyKIINN
439 B NPOBOJHUKE, JIBHXKYIIEMCS MOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyxtuBHOCTh. SIBNenue camounaykuun. IJC
e CaMOUHIYKIUH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C TOKOM
4.3.13 DIEeKTPOMarHuTHOE T0JIe
Texuuueckue YCTpOMCTBA: MOCTOSIHHBIE
43.14 MarHuThl, AJEKTPOMATrHUTHI, JJEKTPOJIBUTATEb,
o YCKOPHUTEIH dIIEMEHTAPHBIX YaCTHIl,
WHIyKIIMOHHAS T1€Yb
[Ipaktuueckue paboThl. M3ydeHne MarHUTHOTO
OJIs1 KaTyIIKK ¢ TokoM. MccnenoBanue elcTBys
4.3.15 IIOCTOSIHHOTO MAarHuTa Ha pPAMKy C TOKOM.

UccnenoBanue  sSBIEHUS  DIIEKTPOMArHUTHOM
WHTYKIAH

KOJIEBAHMA 1 BOJIHBI




5.1

###PartHHMEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbBIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa 1 Gaza KoJIeOaHmid

[Ipy»)uHHBII MasITHUK. MaremaTruueckui
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen AMHAMUYECKOE OINMCAHHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamieHue 53HEpruM IIpd TAPMOHUYECKUX
konebanuax. CBA3p aMIUTUTYABI KOJeOaHMit
MCXO/IHOM BETMYMHBI C aMILTUTYAaMHU KOJIeOaHMit
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBobOoHBIE
JJIEKTPOMAarHuTHhIE KOJEOAaHUS B UACAIBHOM
Koje0aTenbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUSA OHCPIruM B HUACAIBHOM
KoJIeOaTeIbHOM KOHTYPE

BoinykaeHHbIe ~ MEXaHHYECKHue  KoyeOaHus.
Pe3onanc. Pe3sonancHas kpuBas. BeIHyKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS.

IIepemenHbIl TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITyI[HOC n
JNICUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKA U
HaIps>KCHU A

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebyieHue JIEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKHE PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOJIb30BAHMS 3JEKTPOIHEPIUU B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

Texuunueckue yCTpOIicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TIepuoJia MaJlbIX KOJIeOaHU# rpysa
Ha HUTU OT JUIMHBl HHUTH U MAacChl Ipys3a.
HccnenoBanne INEpeMEHHOTO TOKa B ILENH U3
MIOCJIEZIOBATEIBHO COECIMHEHHBIX KOHAEHCATOPA,
KaTyIIKHU U pe3ucTopa




5.2

#HHPartHHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

523

Mexanunueckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JuiMHA BOJHBL. [lonepeunsie
Y MIPOJI0TbHBIE BOJTHBI

###Par###  Uurepbepenius u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkKOpocTh 3ByKa. ['pOMKOCTH 3BYKa.
Bricota Tona. TemMOp 3Byka

524

ONEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3IIy4EHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHrauuss BektopoB E, B wum v B
2JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, Tudpaknus,
uaTepdepenys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMarHUTHBIX BOJH. llpumeHeHune
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHLII/IHBI PaauoCBA3U u TCICBUACHMUA.

Panuosnokanus. DneKTpoMarHUTHOE 3arps3HEHNE
OKPYKAaroIIel cpeJibl

5.2.8

Texuuueckue YCTpOWCTBA: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPAa3ByKOBas IMATHOCTUKA B
TEXHUKE U MEIMLMHE, pajxap, paguolpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

#HH#HPar##HOIITUKA
[IpsimonuHeiiHOe pacmpocTpaHeHHE CBETa B
oJHOpoaHOM cpene. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
ITocTpoenne nzo0pakeHHi B INIOCKOM 3epKajie

5.33

534

5.35

Ilpenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MMOKa3aTesb NPeIoMIICHUS

[TonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi
YTOJI IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS
Hucnepcust cera. CilOXHBIH cocTaB 0eoro
ceera. Llser

5.3.6

CoOuparonue 1 pacceuBaroNUe JIMH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE M ONITUYECKAs CUia
TOHKOW JuH3bL. [locTpoeHue wuzoOpaxeHuil B
COOMpAarOIMX M  pAacCEeMBAIOIIMX  JIMH3aX.




dopMya TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOIIOACHUSI MAaKCHUMYyMOB
U MUHUMYMOB B MHTE€P(HEPEHLUUOHHONW KapTHHE
OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakius ceera. JudpakuvonHas pemérka.
VYcnoBue HaOMOACHUSA TJIaBHBIX MaKCHMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

Honﬂpnsaum{ CBCTa

5.3.11

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyIna,
¢oroanmapar, MIPOECKIIMOHHBIN amnmapar,
MHKDPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
T paKUOHHAs PEIIETKA, MOISIPOUL

5.3.12

[IpakTuyeckue paboThl. M3MepeHune mokaszarens
MIPETTOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. HabGmonenue
JUCTICPCUU CBETA

RJIEMEHTHI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubr MPUMEHUMOCTHU KJIaCCHUYECKO
MEXaHUKH. IToctynatet TEOpUH
OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCUTENLHOCTh OOIHOBPECMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b Maccbl € DJHEprued U UMIIYJIbCOM
CBOOOHOM YaCTHUIBL. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHILI

7.1

KBAHTOBAA ®U3UKA

##HH#Part##JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonsl. Dopmyna I[lmaHka cBSI3M HSHEPrUU
(hoTOHA C €ero 4acTtoToil. DHEpPrusi U HMITYJIbC
¢dboToHa

OtkpeiTHe ©  wuccienoBanue  (ororddexra.
Omnpiter A.I'. CtoneroBa. 3akoHs! poTtorddexra




7.2

7.3

7.1.3

VYpaBuenue OifHmreliHa 118 Qortodpdekra.
«Kpacnas rpanuma» ¢portodaddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. Jlebenera

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texunueckue YCTpOMCTBA: b oTORIIEeMEHT,
(doTonaTurk, coHeYHas OaTapesi, CBETOUO]T

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEIOBAHUIO CTPOEHUS aToOMa.
[InanerapHas Mojenb aToma

7.2.2

IToctynarer bopa. M3nydeHue u mnoryonieHue
(OTOHOB TIpU MEPEX0/e aTOMa C OJTHOTO YPOBHSA
SHepruu Ha Jpyroil. Bumel cnektpoB. Crnektp
YPOBHEW dHEPTrUH aTOMa BOJAOpOAA

7.2.3

7.2.4

7.2.5

BousHoBbI€ cBoOlicTBa yacTull. BosHbl e bpois.
KopnyckynsipHO-BOJIHOBOM JyaJIn3M.
Judpakius 3JeKTPOHOB Ha KPHUCTAIIAX
CHoHTaHHOE W  BBIHYXX/IEHHOE  HU3JIyYEHHE.
YcTpoicTBO U PUHIIKIT PAOOTHI Jiazepa
TexHuyeckue  yCTpOKMCTBaA: CIIEKTPaJIbHBII
aHanu3  (CHEKTPOCKOI), Ja3ep, KBAHTOBBIMA
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JMHENYaTOro CreKkTpa

ATOMHOE A1PO

7.3.1

Metonanl HaAOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTUIL

7.3.2

OTkphITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOro m3nydeHus. CoiictBa anbda-,
oera-, ramma-Hu3Jy4eHHUs. Bnusuue
PaJIMOaKTUBHOCTHU HA )KHMBbIE OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykioHHas
Mozenb sigpa [eitsenOepra — MBaneHnko. 3apsn
anpa. MaccoBoe unciio sijipa. M3otomnsl
Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN
Oera-pacma. lNamma-uznyuenue. 3aKoH
pPaIuoaKTHBHOTO pacraja

DHeprusi CBsI3U HYKJIOHOB B sifipe. SInepHble CUITBI.
JHledexT maccol sapa

7.3.6

Snepusle peakuuu. JleneHne u CUHTE3 sAep




7.3.7

Snepusit  peaktop. TepmosimepHBI  CHHTES.
[Ipo6aembl 1 IepCreKTUBI AEPHON SHEPTETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHJaMEHTAIbHBIE B3aUMOJACHCTBUSA
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, snepHslii peakTop, aroMHas bomo0a

[Ipaktuyeckue paboThl. MccnemoBaHue TPEKOB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, ApKue 3BE3HI,
IUTAHETHI, UX BUINMOE IBH)KECHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM TpyIIIb.
IImaneThI-THTAHTEI U UX CIITYTHHUKH, KapJIUKOBBLIC
ma”eTsl. Manble Tena ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢dorocdhepa u armocdepa. ComHeqHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTD, paauyc, TeMIieparypa, 150:¢
B3aMMOCBS3b. [[narpaMma «CrneKkTpajibHbIN Kiiacc
— CBETHUMOCTBY. 3BE31IBI rJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTD» ans 3BE3I rJIaBHOM
MOCJIEIOBATEILHOCTH

###Part##BuyTpeHHee CTpOCHHE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXKACHUH U 3Bomtonuu CosHLA U 3BE3N.
OTansel )KU3HU 3BE3]1

Mneunsiii [1yTs — Hama Nanaktuka. CnupanabHast
cTpykrypa l'amakTuku, pacrpeneieHue 3BE3[,
ra3a u nelu. [lonoxxenue u nprxenne ConHua B
lNanaktuke. ITmockas 51 chepuueckas
noacucTeMsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact wu
panuyc Bceenennoii, Teopuss bonpmoro B3peiBa.
Mogens «ropsiueri Bcenennoit». PennkroBoe
W3JIy4YEeHUe




MacmtaGHast CTPYKTYypa Bcenennorn.
8.10 MerarajiakTuka. Hepeménnsie  mpoOiiemsl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3WUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB

BHaHeHI/Ie OCHOBOIIOJIararommMHn (1)I/ISI/ILIGCKI/IMI/I INOHATUAMU H

BCJIIMYMHAMHU, XaPaKTCPU3YOIIUMHA (I)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh YMEHHUN NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJIEKYJSIPHOH  (U3MKHM W TEPMOJUHAMUKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH JJI aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHu1Ibl, 00JaCTH) TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, IOHUMATh
BCeOoOIMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, HCIOJB3ys OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKO MO/EIbIO: HA OCHOBAHUHU
aHaJgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUSAM 3a/1a4u, MIPUMEHSTH bopMmyIbl, 3aKOHBI,
5 3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaTE€MaTH4YECKMX METOAOB  pELIEHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCS  JIAHHBIX,
AHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOABl PEIICHHUS C

Y4ETOM IMOITYUYEHHBIX PE3YJIBTATOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMe TPUMEHEHNS 3HaHUH U3
pa3HBbIX pa3leNoB IMIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErparuu
6 3HAHUM M3 JPYyrUX MOPEeIMETOB €CTECTBEHHOHAYYHOI'O IIMKJIA:
BBICTpAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpOMl Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)1/131/111601(1/16 SIBJICHUA




Brnanenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJHUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YSl U3BECTHBIE METO/bI OLIEHKH MOIPEIIHOCTEN
U3MEPEHUH, POBOJUTH HCCIECIOBAHNE 3aBHCUMOCTEH (pru3muecKux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSATH
MOJTy4YE€HHBIE Pe3yNbTaThl, UCIIONIB3YS (PU3NUECKHE TEOPUU, 3aKOHBI 1
MOHSITHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh IpaBuiia 0€30MacHOro Tpyaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax y4eOHOTo SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENBbCKONM  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1abOpaTOpHOTO

00opyIoBaHus

CdopMupoBaHHOCTH yMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL ~ OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeJIOBEKa, CBSI3aHHOW C (PU3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKOH O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUM, a TakKKe pPa3yMHOM  HCIIOJb30BaHUMU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUIS JAJIbHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 00111ecTBa

10

OBnageHne pa3IuYHBIME criocobamMu  paboTel ¢  uWH(poOpMaruen
(GU3NUEeCKOTO COAEpKAaHUSI C  HCIOJIB30BAaHWEM COBPEMEHHBIX
UH(QOPMAIIMOHHBIX TEXHOJIOTHIA; pa3BUTHE YMEHHUH KPUTHYECKOTO

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

CdopMupoBaHHOCTb YMEHUN MPHUMEHSITh OCHOBOIMOJArarolue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIW3a U
00BsSICHEHUST (PU3UIECKUX MPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLIMY 3BE31 1 Beenennoi




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D 10 PU3UKE

Kon
pasnena/
TEeMBI

1
1.1

Kon
3JIEMEHTA

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

MEXAHUKA
KNMHEMATUKA

1.1.1

1.1.2

MexaHu4deckoe JABHKCHUC. OTHOCUTENBHOCTh

MCXaHHUYCCKOI'O ABNKCHHA. Cucrema oTcuéra

MaTepI/IaJ'IBHaH TOYKa.

Eé& panmyc-Bekrop:
F(r)=(xlr) pz ) 2(2)),
TpaeKTopIIA,

[epeMEIIeHIIE:
Ar=r(t))-r(t)=1r,-11=
= (Ax, Ay, Az),

Iy Tb.

CrnoxeHIe NepeMelle I

A&y =4 +

1.1.3

CxopocTb MaTepUaIbHOW TOUKHU:

—7=(v,.,0.).

=
!
e
sla
I

CroeHIe CKOpPOCTell: 0, =0, + 0, -

X,. aHAIOTNYHO v, =Y/, V.=

- -




Breruncienue nepeMenieHus u myTu MaTepralbHON
TOYKH IIPU NPSIMOJIMHENHOM JABUKEHUU BJIOJIb OCH X 110

rpaduky 3aBUCUMOCTH Lx(t)

1.1.4

1.1.5

- . _AD
YCKD[}EHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L =1
t 0

Au,
a =

=22 (), ammrormo = ). .-

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOG JBHXXCHUC!

x(t) = xg + Uyt

x(1)

ox

Uy (t) — v, = const




1.1.6

1.1.7

)

Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

at
x(t)=x, +u,t +—

v (t)=vu, +at

a, = const

3 o

R -
Uy — Y, = <4a, ['12 '11]

HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S =

CBoboaHoe majieHne. Y CKopeHrue CBOOOTHOTO TIaJCHUSI.

Vi

Yo o

o Xo {-

I[BI/I)KeHI/IC TCI1a, 6pOH_ICHHOFO nmox yriomMm o K

TOPU30HTY:



[.r{f} =X, + Uyt =X tU,cosa-f

P . 2
v(E) =y +up,f+ ng =¥, + U,sin u-r—%

v (t)=v,, +gr=y,sino— g

g.=0
g ="E= const

1.1.8

Kpuonunerinoe npuxenue. [[BiykeHne MaTepuaibHON
TOYKH 1O OKPYKHOCTH.
YrnoBas u JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPY>KHOCTH

=—=2
w T i

2




2o
. LleHTpOCTpEMUTENBHOE YCKOPCHHE TOUKH:

uc

R
. [TomHOE yCKOpEHHE MaTepruaTbHON TOUYKH

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

JIBMKEHUE TBEPIOTO TENA

1.2

JMHAMUKA

1.2.1

1.2.2

Nuepumanbupie cuctembl orcuéra. [lepBblid  3aKOH

Herorona. [Ipuniun otHocuTensHocTH [Nanunes

Macca tena. IITOTHOCTE BelecTBa:




©
I
<I3

Cuna. [IpuHun cynepno3uuuu CUiI:

- - -

FpaBHOAeﬁCTB =F+FE+.

paBHOJEHCTB

1.2.3




1.2.4

Bropoit 3akoH HproTOHA: 71 MaTepHaJIbHONW TOYKH B
HnCco

- -

Fl =maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
F F:
1.2.5 12 =
Tpetuii 3akoH HproTOHA 1711 MaTepraibHBIX TOYEK:




1.2.6

Fiy = —Fp

12

21

3aKOH BCEMHUPHOI'O TSTOTEHHUS: CHJIbI
MEXY TOYEYHBIMUA MacCaMy PaBHBI
mim;
RZ

F=aG

MMPUTAKCHU A




Cuna tsoxectu. LleHTp TsbkecT Tena. 3aBUCUMOCTH
CHJIBI TSDKECTH OT BBICOTBI h HaJa TOBEPXHOCTHIO

w1a"eTsl paauycom RO:
GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyrocrtu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Frp = uN
F
P
1.2.8 -
UN
Cwta TpeHus TTOKOS:
Ep < pN

P




UN

IA

Koaddumnment tpenus

[aBienue:
P=7s
p
S
1.2.9
F
1
1.3 CTATUKA
O
F
MOMEHT CHJIBI OTHOCHTENIBHO OCH BPAILICHHUS:
M| = Fl, rae | — medo cust
1.3.1

-

F




OTHOCUTEIILHO OCH, TMpoXojdmier yepe3 Touky O
NEPIECHIUKYISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc CUCTEMBI MAaTEpHATBHBIX

TOYECK:
- mqyry + myry+...
r].l.M. =
my; + my+...
r
.M.
m
1
+
m
2
+




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)

LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBnoBecus TBEpaoro tena B UCO:

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

\[Fl +F,+...=0
#HHPartt#
3akon [Tackans
#1.3.4
JlaBneHnue B )xuakocTH, rmokosmeiicsa B UCO:
P =Po + pgh
p
##HHPartt#t | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —Pauirecn
#HHHPartt#
#1.3.6




1.4

H#H#Par##
#1.4.1

Apx

P
BBITCCH
b
€CJIN TCJI0 U XXUAKOCTH ITOKOATCA B I/ICO, TO
FA X — pg‘/BbITECH
p
F
Apx
pgv

BBITCCH

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:




HNmnynbece cucreMsl Tei:

p=p1tp2t..

H#H##Par## =
#1.4.2




H#H##Par##
#1.4.3

3aKOH U3MECHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap = A(pl +p2t.. ) = FlBHe]_lIHAt + FZBHEL[IHAt+' -

A(




1 BHEIITH

At

2BHEIH

At




A(

B MCO , ecnu

Ap = A(py + pa+...




0
, €CJIIN
FlBHeLLIH + FZBHemH+- ..=0
F
1 BHEIITH
+
F
2BHEIIH
+
0
PeaxTnBHOE ABIKEHIE
HH#Part F
e e




Pabota cuibl Ha MaJIOM NEpPEMELICHUN:

d=|ﬁ'|-|ﬁf‘|-c05 a=F -Ax

a F

()]
MoITHOCTEL CHIIBI:

€CJIK 3a BpEMA

At
1.4.5
At
paloTa CHJIbl U3MEHSIETCS Ha , TO MOILIHOCTb CHJIBI
Ad
P=— =F-v-cosa
Aty
Kunernueckas sHEprus MaTepuaibHOM TOUKH:
: mv?  p?
KHUH — 2 - m
E
KWH
1.4.6

my




2m

3aKOH U3MEHCHHS KHHETHYECKOM OHEPIUU CUCTEMbL

MmatepuaibHbix Touek: B MICO AExkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMAIBHBIX CUII

A12 = E1110Te1-lu - E2n0TeHu_= AEHOTeHu

1moreHIy




210TeHI]

AE

IIOTEHIT

IToreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKH B
OIHOPOJHOM ITOJIC TSAKECTHU:

EHOTeHu =mg h

IIOTCHIY

mgh

[TorennuanbHas SHEPrus yrnpyro aeGopMupoBaHHOTO
Tena:

kx?
EHOTeHu = T

MOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MCHCHUS U COXpPAaHCHUA MEXaHUYECKOM

OHCPIruu:
Euex = Exn  Enoresm,
B IICO AE,ex = Azcex senoresn. cun,
B HCO AE,ex =0, eCIIH Agcex menorerm. cux = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

['apMoHnueckue koneGaHUs MaTE€pPUANbHOW TOYKH.
Avmmutyna u ¢aza konebanuil. Kunemaruueckoe
OIKCaHHE:

x(7) = Asin| @t +o, ).

v (5) =x/.

a(f=(v,),=—e'x() =a +0'x=0,
IJIe X - CMEIIIEHUE U3 PAaBHOBECHS.
JlMHaMu4eckoe onucaHue:

ma, = —kx,
X

ma




rae
k = mw?
k
mw
2
. 9TO 3HAYHT, YTO
F, = —kx

—kx.

OHepreTuyeckoe  ONHUCaHHE  (3aKOH  COXpaHEHMs

MEXaHUYECKOH 3Hepl"I/II/I)I

-

”HJrE_”E{m_M _

2 2 2 2

CBs3b AMILUTATY 1Bl KOJIeOaHui CMEIEHUS
MaTepHaJIbHOW TOYKHM C aMIUIMTyJaMH KoieOaHui e

CKOPOCTHU M YCKOPECHHSL:

U =04, a__ =04

1.5.2

[lepuoxa u yactoTa KoneOaHUIA:

2 1
ORRY,
[Tepuon MaJbIX CBOOOIHBIX KosnebaHui

MaATEMAaTHYCCKOIro MassTHHKA:




TF=2m |—
E

[lepron ~ cBOOOAHBIX  KOJNEOAHWUH  TPYKUHHOTO

MasTHHKAa:

1
T=2m]—

k

1.5.3

1.5.4

Brinyxnennsie konebanusi. Pe3zonanc. Pe3onancHas

KpuBas

HOHCPC‘{HHC H  IIPOJAOJIBHBIC  BOJIHBI. CKOpOCTB

pacrpoCTpaHEHHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

WnTepdepenius u qudpaxus BOJIH

1.5.5

3ByK. CKOpOCTBH 3ByKa

MOJIEKVJISAPHAS ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKVYJISIPHAS ©®U3UKA




Mogenu cTpoeHus ra3oB, KUIAKOCTEH W TBEPABIX TeEIl.
[TycTh TepMOIMHaMHUUECKasi cUCTEMA (TEJI0) COCTOUT U3
N oarHakoBbIX MOJIEKYJ. Toraa KoJIM4eCTBO BELIECTBA
N m
vV=—=—
Ny u
%
N
A
2.1.1 N
2
m
9
rie
Ny




— 4KclIo ABOTaJIpo, m — Macca CUCTEMBI (Tena),
7

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TeroBoe IBM)KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3auMoelicTBuEe yacTHI BEIIECTBA
2.14 Huddyszusa. bpoyHOBCKOE IBUKEHHE
2.1.5 Mopens uneanpaoro raza B MKT
CBsi3b MEX]ly NaBICHHEM U CPEIHEH KUHETUYECKOM
SHEPTrUue TMOCTYINATEILHOTO TEIUIOBOTO  JIBHXKCHHS
MOJIEKYJI HieaabHoro ra3a (ocHoBHoe ypaBHenue MKT):
p=-mauv’ znifm"“ﬂ‘ iz
= - o = — - = — - e
3 3 L2 3
rzie m0 — Macca OTHON MOJIEKYJIbI,
N
n=—
V
2.1.6 n
\%




2.1.7

2.1.8

2.1.9

- KOHLEHTPALUs MOJIEKYJI
AobcomotHas Temrieparypa: T =t +273K
CBs3p Temmeparypbl raza co CpelHed KHHETHYEeCKON

BHGPFHCﬁ IMOCTYNATEJIIbHOI'O TEIIJIOBOI'0 ABHXKCHHUSA €TI0

MOJICKYJI:

()
b |

VYpaBuenue p = nkT

2.1.10

2.1.11

Mopens uaeaabHOTO T'a3a B TCPMOIAUHAMUKE:

( VpapHeHHe Menmereera — KianeHpora
| BEIpeUKeHHe U1 BHYTPEHHEH SHePIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mpn
3aIcI):

pRT

pV=%RT=vRI=NH, p=t

BripakeHHe U1 BHyTpeHHell 3HepIiil 0IHOATO!
rasa (IIpIMeHIMBIe OpMBI 3aIlIIcH):

U=3vRT =2 Mk =2 RT =ve T =3 p¥
2 2 2 2

3akoH I[aJ'IBTOHa IJId JaBJICHUA CMCECHU PA3PECIKCHHBIX

Tra3oB:

p=pt+p+..

!




2.1.12

W3omporieccsl B pa3peskeHHOM Ta3e ¢ TOCTOSITHHBIM
quciaoM MOJEeKyd N (C TOCTOSHHBIM KOJUYECTBOM
BCIIIECTBA V):

uzorepMma (T = const): pV = const ,

uzoxopa (V = const):

= const

const

n3obapa (p = const):




= const

N <

const

I'paduyeckoe npencrapneHue u3onpoieccos Ha pV-, pT-
u VT- quarpammax.

OO0beMHEHHBINA ra30BbIH 3aK0H:

vV _ .
7 = cons

pV

const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.




2.1.13

2.1.14

HacpilenHsle 1 HeHachllleHHbIE napbl. KauecTBeHHas
3aBUCUMOCTbh IUIOTHOCTU U JaBJIEHHUS HACBILIEHHOTO
mapa OT TeMIEpaTyphl, UX HE3aBUCUMOCTh OT 00BEMa

HACBIIICHHOI'O I1apa

BnaxxHocTs Bo3ayxa.
OTtHocHTEIbHAS BIIAXKHOCTB!

¢ _ Pruapa (T) _ Prapa (T)
Puacerugnapa (T) Puaceimapa (T)

¢
p
HachlIInapa
(T)
p
mapa
(T)
p

HachIIIapa

(1)




napa

(M

HN3MmeneHue arperaTHbix COCTOSTHUM BCIICCTBA:

211 UCIIApEHUE U KOHJIEHCAIMsl, KUTIEHUE KUAKOCTU
5116 V3meHeHune  arperaTHBIX  COCTOSHUM  BeIECTBa:
o IUIABJIEHUE U KPUCTAJUIN3ALIUS
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpPATypa
222 BnyTpeHHss sHeprus
Temonepenadya kak crnoco0 M3MEHEHUS BHYTPEHHEU
223 sHeprun 0e3 coBepiieHuss paboTel. KonBekuus,
TEIUIONPOBOAHOCTh, U3JIy4YE€HUE
KonnuecTBo TEmnoTsl.
VY nenbHas TEIOEMKOCTh BEILIECTBA C:
Q = cmAT
224 0
cmAT
VnenwpHas Terora nmapoodpazoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasiaeHus A: Q = Am.

VYV nenpHas TEIIOTa CrOpaHus TOIUIMBA q: Q = gm




2.2.6

227

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Breraucnenue pabotel mo rpaduky mpormecca Ha pV-

JuarpaMmme

[1epBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUz + Agp = (U — Uy) +Aq;

12

AU

12

12

o




w

+
12
Annabara:
Q12 =0= A, = (U; — Uy) =AUy,
12
0
—

12




AU

12

Bropoii  3akoH  TepmoauHamuku.  HeoOpaTumsbie

2.2.8
MPOLECCHI
[Tpunine! geiicTBus TermnoBbix mamuH. KITI;
MakcumanbHoe 3Hauenue KIT/. Iukn Kapno:
I. .. -—-T T
22.10 max 1 =1 — _FEp R _ | — Zzem
YpaBHEHHE TEIUIOBOTO OallaHca:
Ql + QZ + Q3+: 0
2.2.11




+
3
+
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

3.1.1

3.1.2

DnekTpu3anus Ted U e€ MPOSBICHUS. DIICKTPUUECKHUI
3aps. Jlsa  Buzma  3apsja. DNeMeHTapHbII
AIEKTPUYECKUIN 3aps. 3akoH COXpAaHEHUS

QJICKTPHUYCCKOTO 3apsAaga

B3aumonerictsue 3apsioB. Touyeunsie 3apsaabl. 3aKOH
Kynona:
B OZHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

IMPOHUITACMOCTBIO




F=k|’?1|'|:?1= 1 _|'?1|"-?'J

g1 dmes, 17

3.1.3

3.14

Onekrpuueckoe noise. Ero aelicTBrue Ha 31EKTpUUYECKUE
3apsiibl

Hanpspk€HHOCTD 37EKTPUYECKOTO MO

>

’ F
qnpoﬁHbIﬁ
E
q
pOOHbIH
F
[Tone ToueuHnoro 3apsna:
q
E. =k—




OJHOPOIHOC ITI0JIC:

-

E = const.

const.

KaptrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEN

HOTCHHI/IaJILHOCTB OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh MOTEHIIMATIOB U HANIPSKEHUE:
A1z = q(¢h1 — P2) = —qAd = qU.




12

q(¢

¢
2
)
—qA$
qU.
HOTCHHI/I&J’IBH&H 3Hepr1/151 3ap51)1a B BHCKTpOCTaTI/I‘{eCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




-AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

d,_ﬂ
T q
¢
q
%

CBs3b HaprI)KéHHOCTI/I oJIs1 U pa3HOCTU IMOTCHIIUAIOB

JUISL OTHOPOIHOTO AekTpocTaTuyeckoro mosst: U = Ed

3.1.6

[IpuHIUIT Cynepno3uIuM JIEKTPUIECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

HpOBOI[HI/IKI/I B 3JICI(TpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiiOB: BHYTPU MPOBOTHUKA
ELt=0




0
, BHYTPU U Ha MIOBEPXHOCTH MIPOBOJHHUKA () = cOnst

3.1.8

3.1.9

Jusnextpuku B AIEKTPOCTATUYECKOM ToJe.

I[I/IBJ'IGKTPI/I‘ICCKEUI IMPOHUIIACMOCTD BE€IICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q

C=—

U
C
U
q

DeKTPOEMKOCTh TIIOCKOTO KOHICHCATOpa!

_ €55 c
= P = &(y




eC

&€

3.1.10

Hapanneanoe COCAMHCHUE KOHJACHCATOPOB!:

q :q1+q2+...,U1 = UZ :""Cl'[apa.}lfl_cl-l-cz-l-'"

_Q




apaul

IlocnenoBaTenbpHOE COSAMHEHNE KOHACHCATOPOB:




U=U1+U2...,q1=q2 =...,

T10CJI

1

Cl'lOCJI

1
G

1

—+—+..

G







3.1.11

DHeprus 3apsHKEHHOTO KOHJ/ICHCATopa:

_qU_CUZ_q2
€T 2 2 T 2C

qU

CU




3.2

2C

3AKOHBI TIOCTOSAHHOI'O TOKA

3.2.1

322

Cuna Toka:
1=
At 0
ITocTostHHBIM TOK: I = const
s mocrossHHOrO TOKa q = It

VYci10BUS CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsokenue U u OJIC E

323

3akon OMma aJig y9acTKa Iernu:

I=—
R




DneKTpuuecKoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
CONPOTHUBIICHUS] OJHOPOJHOTO TMPOBOJAHUKA OT €ro

JJIMHBI U CCUCHHA. y,Z[CJ'II)HOC COITPOTUBJICHUEC BEIICCTBA.

l
R=‘D§

R
324 p
\)
l
Ucrounnku Toka. 3J]C ucTouHmKa TOKa:
E = ACTopOHHMXCmI
q
E
325

A

CTOPOHHUXCHUIT




BHYTpCHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3akoH Oma 171 NOJHOM (3aMKHYTOM) 3JIEKTPUYECKON

nenu: E = IR + Ir, oTkyna

[ =—
Rr

1

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCIUMHCHUEC ITPOBOJHUKOB!
I=11+12+...,U1=02=..,
1 1 4 1 4

307 RnapaJm Rl RZ -




mapant




[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
U=U1+02+..,11=12=..,
RHOCJ] = R1 + R2+ -

IocCI

Pabota snektpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:

3.2.8
Q =I%Rt




Rt

Ha pesucrope

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




MontHoCTb SJICKTPHUYECKOI'O TOKaA:

A4 .
P=—0 =1L
Ar At
TennoBast MOIHOCTS, BbIAEIAEMAst HA PE3UCTOpE:
2
2y U r
P=I'R=—=1U
3.2.9 R
MoniHOCTh HCTOYHHUKA TOKA:
A4
_ ©T. CHI _
Even M
At
CBOOOJIHBIE HOCHUTEIM AJIEKTPUYECKUX 3apsijioB B
3210 IIPOBOAHMKAX. MeEXaHU3Mbl NPOBOJUMOCTH TBEPIBIX
METaJUIOB, pacTBOPOB U pacCIUIaBOB 3JIEKTPOJIUTOB,
ras3oB. [lonynpoBoanuku. [1oynnpoBOAHUKOBBIN 11O/
33 MAT'HUTHOE I1OJIE
MexaHnndeckoe B3auMO/IECTBUE MATHUTOB. MarHutTHoe
nose. Bekrop MarHuTtHOM wuMHaykumu. IIpuHnun
CyNEPIO3UIUU MAarHUTHBIX IOJICH:
B = Bl + Bz +...
B
3.3.1




JIvHMM MHOYKIMU MarHuTHOro nosis. KaprtuHa JMHUA
WHIYKUMA  MAarHATHOTO  MOJS  IOJIOCOBOTO M

HOI{KOB006pa3HOFO IIOCTOAHHBIX MaroHuTOB

OmneiT DpcTena. MarHuTHOE 110J1€ TPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHAIN WHAYKIOHUW MAaraiuTHOI'O IIOJISI JJIMHHOTO

332
MNpSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuiia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3 =
IBlsino

, [JIC€ O — YI'OJI MCXKY HallpaBJICHUCM IMPOBOAHUKA U
BCKTOPOM

12




Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =1 q | vBsina

Jlop

lglvBsina
T7I€ 0L — YTOJI MKy BEKTOpaMH

-

v
3.34
v
u
B
B
JIBM>KeHHE 3apsyKEHHOM 4acTHIl B OJHOPOJHOM
MarHuTHOM I10JIe
34 OJIEKTPOMATHUTHAA UHAYKIOUA
IToTOoK BEKTOpa MarHUTHOM MHIYKIIVH:
® = B,,S = BScosa
34.1




BScosa

34.2

343

SIBnenune 3JI€KTpOM&FHHTHOfI HHAYKIUU.
HHAYKOHUU

3aKoH 3eKTpoMaruuTHo unaykiuu dapanes:

AD

E=—0o

v R

Af—

DJIC

344

O/1C nHAYKIMH B IPSAMOM ITPOBOJHUKE JAJIUHOM |,

JABKYIIEMCA CO CKOPOCTBIO

v




(;li)

B OJJHOPOJAHOM MAarHUTHOM noJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yToJI MeX1y BEeKTopoM B u HOopmaiibio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
-

luv




; €CIIH

TO

1




| E; |= Blv

|E
Bly
345 [IpaBumno Jlenna
NHIyKTUBHOCTB:
L= )
1
L
1
3.4.6
()
, i O =LL
Camounnykuus. IIC caMOMHAYKIUU:
AT
e
Af—30
DHeprusi MarHUTHOTO TOJIs1 KaTYIIKH C TOKOM:
LI?
3.4.7 =—

W, =
L=




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

3.5.1

KonebarenbHblii KOHTYP. CBoOosiHBIE
DIIEKTPOMArHUTHBIE ~ KOJE€0aHWS B WJICATBHOM

KoJ1e0aTeIbHOM KOHTYPE:
(1) =S| O +p )

[q
If[f] =g, =, cos( wt +q,) =I___cos(wr +@))

®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyJa

2w

LC




CBs13b aMIUIUTYIBI 3apsi/ia KOHJIEHCATOpa ¢ aMIUIUTYA0N
CHJIbI TOKa HpHU CBOOOJIHBIX 3JIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYE:

Qe = —

()]

3aKkoH COXpPaHCHUA OHCpPIruun B nacajibHOM

KoJIe0aTeIbHOM KOHTYpC:

3.5.2
153 BrinyxaeHHbIe 3JIEKTPOMArHUTHBIE KoJIeOaHusI.
Pe3onanc
Ilepemennbiii  tok. IlpousBoacTBo, mepemaua U
noTpeOIeHUE IIEKTPUUECKONU SHEPTUU
o cu® Lr* cu’_ LI’
+ = IEE = TR = const.
2 2 2 2
CBoiicTBa  DJIEKTPOMarHUTHBIX  BOJH.  B3aumuas
OpPUEHTALIMSI BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
E1Blc
E
355
1
B




[llxama »MEKTpOMarHUTHBIX  BOJH. [IpumeHenue

3.5.6
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 IIpssmonuneiiHOE pacrpocrpaHeHue CBeTa B
oJtHOopoHOM cpene. Toueunslit nctounuk. Jlyu cBera
3aKOHBI OTPaKEHUs CBETA.
a=p
a
3.6.2
alp
T7777777777
3.6.3 [Toctpoenne n300pakeHHi B INIOCKOM 3epKaiie
3aKOHBI IPEJIOMIICHUS CBETA.
ITpenomiienue cBera:
nqySina = n,sinf.
3.6.4

sino.




sinp.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb MPETOMIICHHUS:
n, M

n =
OTH nl vz

OTH







Xoq JIy4en B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOLIEHHE YaCTOT U COOTHOILIEHUE JJIUH BOJH IpU

Nnepexoa€ MOHOXPOMATHYCCKOI'0 CBETA 4YCPC3 IpaHUIly

pazzena IByX ONTUYECKUX CPE:

3.6.5

n,<n, n,

[TonHOE BHYTpEHHEE OTpAKEHUE.

[IpenenbHbIi yros NOIHOTO BHYTPEHHETO OTPAKEHUS:

) 1 ny
Sinay, = ——=—
Noru n

Sina

OTH




Colwuparoiue 1 paccerBaromye JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pAacCTOSHUE W OMNTHYECKas Cujia TOHKOU

JIMH3BI:

1
D=—
F

3.6.6 =




3.6.7

®opmyia TOHKOU JIUH3BIL:

Q|

=
T -




VYBenuuenue, JaBaeMoe JIMH30M:

h |fl
P="="aq




d T

A

F\ h
f

g

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
DO=F =—0,
D




3.6.9

Xox ny4a, IpOLIENUIETO JMH3Y IOJ IPOU3BOJIBHBIM
yIiioM K €€ IIaBHOM ontuyeckod ocu. Iloctpoenume
N300paXeHUI TOUKHU U OTpe3Ka MpsIMON B COOMPAIOIINX

H paCCCUBAOIHNX JIMH3aX U UX CUCTEMAX

doroanmapaT Kak omnThYeckuid mpuodop. [maz kak

OIITUYECKaA CUCTEMA




3.6.

3.6.11

dsing

Wutepdepennst  cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOEHUST MakKCUMyMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX

KOT'CpCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMET — :l=2m;: m=0,£1,+2 +3__

e

"
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,+1,+2 +

e

Hudpaxus ceera. AudpakuronHas pemérka. Y cioBue
HAOJIOZICHUS TJIABHBIX MAKCHUMYMOB IPH HOPMaJIbHOM
MaJIEHUM MOHOXPOMAaTUYECKOI'O CBETA C JJIMHOW BOJIHBI

A Ha pem€TKy ¢ nepuoaom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,..

+/




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mnoreza M. [linanka o kBanTax. ®opmyna Ilnanka: E =
o hv
®otoHnbl. DHeprus GpoToHa:
E=h="5=
=hv=—=pc
E
hv
A
4.1.2
hc
pc
Nmnynbe ¢poTona:
_E _h h
P=C=7C 72




<

hv

4.1.3

dotorpdexr.

dororddekra

OI1IBITEL

A.I'. Cronerosa.

3aKOHBI




4.14

YpasHenue DitHmnTeiHa 1151 poTodddekra:

Ecl)OTOHa = ABbIxo/a + Euumax

¢doToHa

ABBIXOJa
+

KuHmax

rae,

(dorona




hy

hc

ABbeo/ua =

BBIXO/1a

Kp

Kp

he

hv,

hc

Kp




4.2

2
mv max

Evummax = 2 = elUsyy

KHHmMax

my

max

eU

3arn

4.2.1

JlaBneHue cBerta.

I[aBJ'IeHI/Ie CB€Ta Ha  IIOJHOCTBIO

MIOBEPXHOCTh M HAa MOJHOCTBIO
IIOBEPXHOCTh
OU3NKA ATOMA

HnaHeTapHaﬂ MOACIb aTOMa

OTPaKAIOLLY IO

MTOTJIOIAFOTIY O




422

[Toctrynarer bopa. M3nydyenne u nornomieane GOTOHOB
IpU Tepexoie aToMa C OJHOIO YPOBHS SHEPruu Ha

JIPYTOM:

hv, = he =|E,-E

mn - .
Y

m |

423

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH SHEPTUU aTOMa BOAOPOA:

13,658
E, =22 5-1,23, .

n*

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas moxpens sapa ['eitzenbepra — lBaHeHKo.

3apsin saapa. MaccoBoe yucio sigpa. M3oTormnsl

4.3.2

PannoakTUBHOCTD.

Aunbda-pacna;
A<, A4 4
FX—>5,Y +;He

bera-pacnan.

DOneKTpOHHBIN B-pacnan:

A A [(J——
7 X—= Y+ je+v,

[Tozutponusrii B-pacnan:
A A 0=, .,
XY + jE TV,

I'amma-n3nydenue

433

3aKOH PaJIMOAKTHUBHOIO pacraja:

-t

N@)




[lycth m — Macca paguoakTUBHOTO BellecTBa. Torjaa

-t
m(t) =mgy*2T

m(t)

-t
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Snepublie peakuuu. JleneHue u CUHTE3 Aliep
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