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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBAaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHON pabodeid mporpamMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yonux OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHHE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHHUSI TEM U Pa3JieioB
y4eOHOTO mpeaMeTra ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHMU, OOIIel
cTpaTernd OOy4YeHHs, BOCIHTAHUSA W Pa3BUTHSI OOYyUYaIOIIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nmporpamme o ¢usuke onpeaensroTcs miaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMmy 1o (pu3KKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTy0aEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-AESATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

TUIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca GU3HKHU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 T0JIaM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1m0 (QuU3MKE WMeEET TPHUMEPHBIH XapakTep W MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpoTrpamM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3allii  Pa3IMIHBIX METOJIUYECKHUX
MOJIXOJIOB K TpENoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.
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®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBJIICHWMA, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYeHHUs HOBBIX MaTepuajoB C 3aJaHHBIMH cBoOWcTBaMu. M3ydenue (usmku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYYHOW KapTHHBI MHUpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
MIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEro 00IIero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsIETCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bu3HMKHY ¢ pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHBarOTCS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke OOCYXICHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gusuku peanuzanms 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
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BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU H3YYEHUH HOBOIO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nmepBom ciyyae npakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCA B MPOIECCE
uzydeHus: paznena (tembl). [Ipu stom moj paboTramMu NpakTUKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM MHCTPYKIIMH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHAa €IMHBIM IepeyHeM. Buioop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIIECca UCXOI U3 OCOOEHHOCTEN MOYPOYHOIO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasfiena Kypca, TaKk U HUHTErpupys
PUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SBJICHUW U TIPOIIECCOB B OKpY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKK JODKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOIHEHUS YKa3aHHBIX B IporpaMMe 1o (pu3nKe yaeHU4eCKux
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKXE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBHUU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OOpy0BaHME [Ji YYCHUYECKHX MPAKTHUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére
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OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
WU3YYEHUIO TPUPOJABI, Pa3BUTHE HUX HHTEIUIEKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  c(epax Oyayuieit
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKux SIBICHUNW B MPUPOAE U JUIsl NMPUHATHS NPAKTUYECKUX PEUICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3aJadd, B TOM 4YHUCJIE 3aa4 WHXEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHajiu3a MW HUHTepIpeTauud HHGOpMaLH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOnéHHBIN YypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE YYEBHOI'O IIPE/IMETA

10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOpus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (AHAJIOTOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHbIHN 3apsiy).
['unore3a. ®U3NUECKUi 3aKOH, TPAHMIIBI €r0 TPUMEHUMOCTH. DHU3ndecKas TeOpHs.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIIbHOCTH JIOACH.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne cuiibl TOKA U HAPSKEHUS B LIETH ITOCTOSTHHOT'O TOKA IPY IIOMOIIH
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIbHON TOUYKM OT BPEMEHHU U HX
rpaduku.



CBoOogHOE majeHue. YckopeHue CBOOOJHOro majaeHus. [[BukeHue Ttena,
OpOILIEHHOTO0 MOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOYKU OT BPEMEHU U UX IpaUKH.

KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHMC€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MAaTEPUAIILHON TOUYKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALUS KMHEMAaTHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrocoObI ucclie10BaHUs IBKEHUH.

MtrocTpanys NpeaenbHOro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUHM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ TEJIa
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MPpU MPSAMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBuxeHus Tena, OpoIIeHHOTo TOpU30HTANIBHO. [IpoBepka runoTessl
O MpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJNETA H
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOMW IO MOJIYJIIO
CKOPOCTBIO.

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



Tema 2. lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHUuun cynepro3unuy CuJl.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJICHTHOCTh TPABUTAIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TsxecTd. 3aBHCUMOCTb YCKOPEHHUS CBOOOHOrO MaJ€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpapuieckoil mupoThl. JBrukeHne HEOECHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHHUS TTOKOS.
Koaddumment tpenus. Cuita conpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOT'O JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MNPOLECCHI: MOAIINUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaOmronenue nBHXKEHUS TEJl B MHEPIIMATIBHBIX U HEMHEPIIUATIBHBIX CUCTEMaxX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne aByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATIbHON CUCTEMBI OTCYETA.

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITYy CUJI C TPOU3BEICHUEM
Macchbl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIKX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3mepenune Mmacc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUKEHHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAacChl.
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VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroliunBoe, HeycToiuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKHU, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.
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[loreHnuanbHple M HENOTEHILMAJbHbIE CUibl. lloTeHIManpHas >Heprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALIMOHHOM I10Jie. [loTeHanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4eckue yCTpoMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MpU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICMCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CHJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.
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TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs uaealbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
rasa JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuIKocTen.

Mogens onsita IlTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCcTaINIMYECKUX PEIIETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[TIpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbI KaK CpeHNE 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.
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Mopens wuaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss1 Heprus. KonuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoii 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporiecca.
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KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHAeHCanws. Mcnapenue u kuneHue. Y aenbHast TEIioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Moayns FOHnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprUn B (ha30BBIX MEPEX0IaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiIeHUS.

Mopaenan HEHBIOTOHOBCKOM JKHUIKOCTH.
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CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3P duimeHTa NOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W  MHOJIYIIPOBOIHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsibl.

HanpsoxéaHocts  anekTpuueckoro  mond.  [IpoOGueiii  3apsn.  JluHuwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo o00béMy mapa. I[lose paBHOMEPHO 3apsiKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.
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[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomuol, npaKmuKym.

OueHka cui B3auMOJIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHUS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hammpsokenue U u DJIC é.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.
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MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa JiJ1s1 TOJTHO
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepeHre Uil TOKAa U HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOPa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTHUBIIEHHS IIPU IIOCTOSIHHOM
HaIpsKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanye pa3HOCTH NOTEHIIMAIOB MEXAY ITOJIFOCAMU UCTOYHUKA TOKA OT
CHJIBI TOKA B LIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHMS Ul JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH NOTEHIIMAIIOB MEXAY MOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LETH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCUMOCThH COINPOTHUBIICHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue ycTpoWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

W3mepenue 3apsiia OAHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEIJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro yposss B 10 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHUE, HaydyHbId (aKT, rumoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
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Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloLEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: UCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4YeHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHUTHOM mojie. PaboTa cuisl Jlopenia.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.
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TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHHUS CHIIbI AMIepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAA
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.
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ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanne sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHMUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammuntyna u (aza xonebanuil. CBA3b aMIUIUTYABl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue 0 3aTyxaromux Koiebanusx. BeiHyxaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne kosiebaHWN Tpy3a Ha MACCHUBHOW TIPYXKHUHE C IIEJIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKym.
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W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTyXaOMIUX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYIOM CUIIbI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUs MpU pasiaudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHL: JIICKTPUUYECKHUMN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOMIKUX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.
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Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJNHBL lleproa, CKOpOCTh pacnpoCTpaHEHUS W JJIMHA BOJIHBIL
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiny MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.
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N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTelNb
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena IByX ONTUYECKUX CPE/I.

Xox nyueit B mpusme. [ducnepcusi cBera. CioxkHbI cocTaB 0eloro cBera.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuja TOHKOW JMH3bL. 3aBUCUMOCTbh (POKYCHOTO PacCTOSHUS TOHKOM
chepudeckoil JMH3bI OT €€ TEOMETPUM M OTHOCHUTEIBHOTO IOKa3aTess
IIPETOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEpP(hEpPEHIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspu3zanus cBera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npesioMJIEHNs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BelmiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Toydyenue n300pakeHus: B CUCTEME U3 MIOCKOTO 3epKaJia U JIUH3BI.

[Tonmydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

HaOmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEPEeHIINH JIa3ePHOTO U3ITyUYCHUS HA IBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI CIeNUAJIbHON TEOPUHM OTHOCUTEILHOCTH.

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JIJTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJILCOM PEISITUBUCTCKON YaCTUIIbl. DHEPrus
MIOKOSI.
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TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndyeckuil SKCIIepUMEHT, J1a0opaTOpHbIe PaOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIUIOBOE M3JIydeHUE (M3JIydyeHHE aOCOTIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 351eKTpOHOB Ha KpUCTaJLIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u noriornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.
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Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas mozaens siapa [eiizenOepra—lBanenko. 3apsa sigpa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4YCHHs. BIusHME paIMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctrecTBeHHbI QoH n3nydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON YHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMuUKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.
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Otansl pa3BUTHUS acTpoHOMUU. [IpuKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE37bI, IUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE OBIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, mJjaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIUYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX HM3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (U3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.
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O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IEeMEHTHl ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CHUCTEeMATHU3HUPYIOMIEeH, OOBSACHUTEIBHOM U  MPOTHOCTHYECKOM  (yHKUUH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKkT, TUIIOTE3a, (PU3MUecKass BEIWYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBINA anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapes, CyTHUKOBbIE
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHHsS YyueOHoro mnpeamera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPaCIIUpPEHHE KUIHEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPpa’AaHCKOI0 BOCIIUTAHUA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKMCKOr0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX T'PAKIAAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIIpPaBJICHUUM B 00pa3zoBaTEIbHOU
OpraHu3aluy;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUMAIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K IOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH>KECHMSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO MIOBE/ICHUS;

e CHOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOpPaIbHO-HPABCTBEHHbIE HOPMbI U ILIEHHOCTH, B TOM
YHUCJIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:
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MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.
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BJIa/I€Th HAyYHOH TEPMMHOJIOTMEH, KIIFOUEBBIMU NMOHATUSMU U METOAAMHU
($u3nueCcKoil HayKu;

BJaJE€Th  HaBbIKAMU  Y4€OHO-HCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEpKaHUs, IPUMEHEHUIO Pa3JInYHbIX METOI0B TO3HAHMUS;

BJAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
buzukwy;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3W U AKTYaJIM3UpOBaTh 3ajavy,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaXOAWTb apryMEHThl UL
JIOKAa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHMUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTUUYECKYIO 0OJacTh
KU3ZHEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJEH, MPEJIaraTb OpUruHAIbHbIE MOAXOAbI U PEIICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nunopmanmueii:

BJIJI€Th HaBbIKAMU MOTy4YeHUs1 HHGOPMALMK (PU3NIECKOTO COJAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJI30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HaueHus HUHGOpMaIMd U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.
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KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHHME Ha YypokKax (U3UKM MU BO BHEYPOUYHOH
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMdi M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMATh U UCIIOJIB30BaTh NPEUMYILECTBA KOMAHAHOW U MHINBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJIeHA KOJUICKTHUBA,;

II[PUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
JNEUCTBUMN, paCIPEeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHUBATh Ka4ye€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLICHUBATH HJEH C NO3WLIHMU HOBU3HBI,
OPHUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIAThL IIO3UTUBHOE CTPATEIMYECKOE IIOBEJCHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENILHO OCYIIECTBIISITh O3HABATEIHHYIO IESITEILHOCT B 00J1aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUsI PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacHIMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUMH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
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JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB 1ETISIM;

BJIaJIcTh HaBBIKAMM  I103HABATEIBHOM peduieKCUM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUICHUA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMAaTh  CBOE

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

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJAEHUE, CIMOCOOHOCTh aJalTUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI
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K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeTbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (PU3MUECKON TEOpHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3ianuaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (PU3NUEeCKHX Tel U MPOIIECCOB
(sBeHMI): MHEpIUalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE IaJICHUE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasnuyath ycloBUs (IpaHHULbI, O0JACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruH,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HMIIYJbCA U MEXAHUYECKOU
DHEPI'MH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
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COXPAaHEHHUsl PHEPrUM B TEIUIOBBIX NpOLECCax), MPU ITOM HCIOJIb30BATh
MaTEMaTHYECKOE BbIPaKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—KianelipoHna;

aHAJIM3UPOBaTh M OOBACHATH OJIEKTPUUECKUE SIBICHUSA, HCIIOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3apsja, 3aKOH Kymnona, HOTEHUUATbHOCTh
AJIEKTPOCTATUYECKOTO TOJISA, MPUHLIMII CYHNEPHO3ULHMU DIEKTPUUYECKUX
NOJIEW, MPU ATOM YKa3blBas YCJIOBHS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BAXKHBIE COOTHOIIEHHWA: 3aKOHbI OMa JUId ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes Ui 21eKTpoIn3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yys BEITUYMHBI:
nepeMeIIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUJla,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHWYECKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSDKECTH, CWJIa YIOPYIOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPrus
B3auMOZEHCTBUS Tena ¢ 3eMIIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJIHMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aIbHOTO
OJTHOATOMHOTO Ta3a, paboTa U/1eaJbHOr0 Ta3a, OTHOCUTEIbHAS BJIAXKHOCTh
Bo3yxa, KIIJ{ uaeasbHOro TEIJIOBOrO JBUTATEINS; dJIEKTPUUYECKOE I0JIE,
HaAMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIs, HAMPSKEHHOCTh MOJII TOYEYHOTO
3apsja WM 3apsSHKEHHOTO 1Iapa B BAKyyMe€ U B JIUAJIEKTPUKE, MOTEHIMANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYILAS
CHJIa, CUJIa TOKa, HallpsDKEHHE, MOIIHOCTh TOKA, 3JIEKTpUUYecKas EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LeNu ¢
MOCJIEIOBATEIbHBIM U MAapaJIeIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
MEXaHUYECKOE JBW)KCHHE, TEIJIOBOE JIBJKEHHUE 4YacTHIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTaIU3allisl, HAallPaBJI€HHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TIPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4YETOM aOCOTIOTHBIX
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NOTPEUIHOCTE  W3MEPEHMM, JeNaTb  BBIBOABI 10  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaTbl M JI€JIaThb BBIBOJ O CTaTyce IPEMJIOKEHHOU
TUIIOTE3BI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIC0BATEIBCKOM M IIPOCKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: Ha OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPUM IIPU UCIIOJB30BAHUM MAaTEMATHYECKMX METOJOB PELICHUA 3a7ady,
IIPOBOJAUTH PACUETHI HA OCHOBAHUM MUMEIOIIMXCS JAHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYKACHUM C ONIOPOX HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3NYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MIPUPOJIOIIOIB30BAHUM, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;
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MPUMEHSITh pa3lInuHble CIOCOOBI paboThl ¢ MHGpopMaruen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpPMALINU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHpopMaIuK, MOJIYYEHHOM U3 pPa3jIMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABaTEJIbHbBIE YMEHHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoniy o0yuenus B 11 knacce npeiMETHBIE PE3YIbTaThl HA YTIIIyOJEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHU B IPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKA U JANbHEHMIIEM HAay4YHO-TEXHUYECKOM PA3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3HMKH, PpOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTWUHBI MHpa B OOIMEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MOJIeeil (PU3MUEeCKUX TEN U MPOLECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHMYECKHE KOJeOaHMs, MaTeMaTU4YEeCKHl MAasTHUK, WACaTbHBINA
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MO/ICJIM CBETA,
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paznuyarh yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TOHMUMAaTh BCEOONHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIEC TIOJOKEHUSI M 3aKOHBI JJICKTPOJAUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
DiiHIIITeNHHA);

aHAJM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBJICHUSI, HCTIONIb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorddexra, nepBbIil U BTOPOM MOCTYNIaThl bopa, MPpUHIIUI COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3aps0BOr0 H
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PAJUOAKTUBHOTO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMNpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMIKYIIAS CHUJa CAMOUHIYKIMHM, DSHEPrUs MArHUTHOTO TMOJIs
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, DHEPTUS
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
AIIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTpPaKEHHUE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnaisl saep,
ramMma-usiaydeHue saep, Gu3ndecKure MPUHITUIBI CIEKTPATBHOTO aHaTu3a U
paboTHI J1a3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH M300pakKeHUE, CO3/JTaBaeMOe IIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAlONIME ACTPOHOMUYECKUE TOHSATHS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpeje; ABHMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOM;
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IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHMH, IMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
¢usznyeckux BeMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCIIEJOBAHMSI;

IPOBOJUTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOUTH OMBITHI IO MPOBEPKE MPEIONKEHHON TUIOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYE€HHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUMOTE3bI;

OTKCHIBAaTh METOABI OTYYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
co0ur01aTh paBuiia 6€300acHOIO TPY/ia IpY MPOBEACHUN UCCIIEIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00pPaTOPHOro 000pyAOBaHMUS;

peuate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOU
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
¢usznyeckue MOJENH, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHATH
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pE3yJIbTaTOB;

pemarth KayeCTBEHHBIE 3a7aud, TPEOyIolIue NPUMEHEHHs] 3HAHUN Wu3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOpPOi Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBAThH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpoLeccaMu, C
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HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHXKEHUU
HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jHyHble CTOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DPOPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TNPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWU, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpTraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B MTPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe€ C MCHOJHEHHEM pa3IUYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymield npodeccnoHalbHOM NesTeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYYHBI METO/I IO3HAHUSI ITPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunemaruka 10 ! https://m.eds00.ru/f16b68d7
bu6mmoreka [JOK
22 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratuia TeEpaoro Tena > . https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXpPaHEHHUS] B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro mo pasneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPHH

15 1
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bubmuorexa [JOK
3.2 Tepmonunamuka. TenioBbie MalTuHbI 20 1 https://m.edsoo.ru/fL6b68d7
33 ArperartHble cocTosiHUs BemecTBa. Da3oBeie 14 1 bubnmoreka [JOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Pa3nen 4. 3JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 DIICKTPHHCCKOE H071C 24 1 https://m.edsoo.ru/f16b68d7
N . bubnuorexa [JOK
4.2 IToCTOSIHHBIN STEKTPUUCCKUNA TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpefiax 0 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
N bubmuorexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 https://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - i 1
OpHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 httos://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pazznen 6. PU3HUECKHUN MPAKTUKYM
. bubmuorexa [JOK
A ) 1 1
° VISHACCICHI TIPaKTHION 0 0 https://m.eds00.ru/39859f1
Wroro mo paszneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pa3zneny 15
PeszepBHoe Bpemst 10 bubmorexa [JOK

https://m.eds00.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHETr0 oﬁmero 06pa303a}mﬂ

JleMOoHCTpHpOBaTh HAa IPUMEpPaAX PoJib U MeCTO GU3UKU B (hOpMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKON IEATEIbHOCTH JIIOAEH

VY4UuThIBaTh TI'PaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOAEIEH:
MaTepuajbHas TOYKA, WHEpLUaIbHAs CHUCTeMa OTcuéra, aOCOJIFOTHO
TBEPJIOE TEJIO0, WICATbHBIN Ta3; MOJENMU CTPOECHUS Ia30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DJIIEKTPUYECKUM 3apsi] — IIPU PpPELICHUU
¢duznueckux 3a1a4y

Pacrio3naBate ¢u3nueckue sBICHUS (MPOIECCHI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETHYECKOW TEOPHH
CTPOCHHUSI  BEIIECTBA W JJIGKTPOJAMHAMUKH:  pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE TMajicHHe Tell,
JBIKCHHUE IO OKPYKHOCTH, WHEPIHSI, B3aUMOACHCTBHE Teir; Tuddy3us,
OpOYHOBCKOE JIBIDKEHUE, CTPOCHHE )KUIKOCTESH M TBEPIBIX TEJI, U3MCHECHUE
00bEéMa Ten TpH HarpeBaHUM (OXJIAXICHUH), TEIUIOBOE PpaBHOBECHE,
UCIapeHue, KOHJACHCcallMs, IUIaBlIEHUE, KPUCTAJUTH3AIMs, KUIICHUE,
BIIQXKHOCTh BO3/yXa, MOBLIIICHNE JABJICHUS raza MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBfA3b MEXKIy IMapamMeTpaMu COCTOSIHHSI raza B
M30MPOIECccax; ANEKTPU3aLIUS TN, B3aUMOJICICTBHE 3apsI0B

OnuceiBaTh ~ MEXaHWYECKOE  JBM)KEHUE, UCHOJb3yd  (U3HUYECKHe
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMITYJIbC Tella, KHHETUYECKas DQHEPIUs, IOTEHIIUAIbHAs
SHEPIrus, MeXaHuueckas paboTa, MeXaHHUECKasi MOITHOCTh; IPU ONUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI UCMOIb3yEMbIX BETUYUH, UX
0003Ha4YeHHs] U €AUHMIIBI, HaXOJIUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO
(Gu3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUJIOBBIC SIBICHMUS,
UCTIONB3YS (pU3MUecKre BeTMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss
KMHETHUYECKass  DHEpPrus  XaoTHMYECKOro  JIBIDKEHHMS  MOJIEKYI,
CpEeHEKBaJ[paTUYHAsI CKOPOCTh  MOJEKYJ, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHSISI dHEpTHsi, padoTa raza, Ko3(QQUIMEHT MOJIE3HOTO JIEHCTBUS
TEIJIOBOTO JIBUTATEJS; IPH OMTUCAHUH MPABWIILHO TPAKTOBATh (PU3HUECKUIT
CMBICJT UCTIOTh3YEMBIX BEITMYWH, X 0003HAUYCHUS W €TUHUIIBI, HAXOJAHUTh
(dbopMyIbl, CBA3BIBAIOIINE JaHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAM
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10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUHN 3apsif, DJIEKTPUYECKOE I0J€, HANPsKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(du3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHOMpABUS  HMHEPIUAIBHBIX  CHCTEM  OTCUéTa;  MOJICKYJISPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHMsI AJIEKTPHUUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX W3MEPECHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyA0BaHUS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKUMH BEIUYHHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh PE3YJbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
($U3HYECKUX BEIMYMH B BUAE TAOMUIl U TpaduKOB, JAENaTh BBIBOIKI IO
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEACHUN UCCIICTOBAHHIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NUYECKYIO MOJIEIT, BBIICIATH GU3MUECKIE BETUINHBI
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u (GopMysbl, HEOOXoIuUMBbIE I €€ pelIeHHs, MPOBOIUTH PACUETHl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAYE€HUs (PU3MUECKON BETMUUHbI

10.14

10.15

10.16

10.17

10.18

Pemats Ka4eCTBECHHBIC 3a/1a4un: BBICTPauBaTh JIOTUYECKH
HEIPOTUBOPEUYUBYIO ILIENIOYKY PACCYKICHUN C ONOPOM HA U3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H (pU3NYEeCKHE SBICHUS

Hcnonb3oBaTe HpU  pelleHMM  Y4eOHBIX  3a7ady  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs IIOMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpPOpETallMd M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMK, TOJYYCHHOW M3 pPa3IMYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4yaeMyro HH(POpMAIUIO

[IpuBoauTh HpUMEpHl BKJIAJAa POCCHICKUX M 3apyOexHBIX YUYEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOILIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

M cronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HUKE B TOBCEAHEBHOM KU3HH
U1l oOecrieueHHsl O€30MacHOCTH MpU OOpalleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISl COXPAHEHHS 3JI0POBBSI U COOJIIOICHHS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

PaGoTtate B rpymime ¢ BBINOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
U IUIAHUPOBAaTh JCATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aJICKBATHO
OLICHUBATh BKJIAJ] KaXXJOIO W3 YYAaCTHUKOB TPYIIbl B PCHICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHEero 001ero 00pazoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3UYECKOI KapTHHBI MUpa

11.2

11.3

YuuThIBaTh TpaHUIBI TPUMEHEHUS H3YYCHHBIX (DU3UUECKUX MOJIEICH:
TOYEYHBIN AJEKTPUYECKUN 3apsl, sAepHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOTO SI/Ipa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

Pacnio3naBath Qu3uueckue siBIeHUs (MPOIECChl) U OOBSACHATH HUX Ha

OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKHA W KBAHTOBOM (DU3UKHU: dIIEKTPUUYECKAS

MIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JICHCTBUS

TOKa, B3aUMOJICCTBHE MAarHUTOB, JJEKTPOMATHUTHAs  WHIYKIIHS,

JIEHCTBHE MAarHUTHOTO TOJIsI HA TIPOBOIHUK C TOKOM U ABUKYIITUNCS 3apsi,

ANIEKTPOMArHUTHBIE KoJeOaHus u BOJIHBI, MPSIMOJIMHEITHOE
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11.4

115

11.6

11.7

pacmpocTpaHeHHE CBETa, OTpPaKeHHE, MpelloMIIeHHe, WHTepdepeHIwus,
TU(paKIUs | TOJISPU3aIUs CBETa, AUCIIEPCHUs CBEeTa, (POTOAICKTPHUESCKHUIMA
ahdext (hoToaddekT), CBeTOBOE NaBlICHHE, BOZHUKHOBEHUE TMHEHYIATOTO
CIeKTpa  aTroMa  BOJOPOJA, CCTECTBCHHas H  HWCKYCCTBCHHAs
palnOaKTUBHOCTh

OnuceiBaTh HN3YUCHHBIC CBOICTBa BCIICCTBA (I-)HCKTpI/I‘IeCKI/Ie, MAarHuTHBIC,
OINTHYECKHE, JIIEKTPUYECKYI0 IPOBOJMMOCTh pPAa3lUYHBIX Cpell) W
AIICKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI), HCIONB3yd (DU3NUECKHUe
BCJIMUMHBL:  JJIEKTPUYECKUI  3apsd, CWiIa TOKa, DSJIEKTPHUYECKOE
HalpsDKeHHUE, 3JIEKTPUYECKOE COINPOTHUBIICHUE, PA3HOCTh IOTECHIHAJIOB,
O/IC, pabora TOKa, MHAYKIHMS MarHUTHOTO IOJIS, CWia AMIiepa, CUia
JlopeHnla, WHIYKTUBHOCTb KaTyLIKH, OHEPIUs DJIEKTPUYECKOIO U
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3apsii ¥ CWia TOKa B IpOLEcCe T'apMOHMYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSHHE M ONTHYECKas
CHJIa JIMH3bI; IIPU ONMUCAHUH MPABUIIBHO TPAKTOBATH (PM3MUYECKHUIA CMBICI
UCIIONIB3YEeMBIX BEJIMYMH, WX OOO3HAYCHUS W CIUHMIBI, YKa3bIBaTh
(GOopMyIIBI, CBSA3BIBAIONIME TAHHYIO (U3UYECKYIO0 BEIHYHHY C JPYTUMHU
BEJIMYMHAMU

OnuceiBaTh M3y4EHHBIE KBAHTOBBIC SIBICHHUS M MPOLECCHI, HCIOJbB3Ys
(du3nvecKkue BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; NMPH ONMHCAHUU MPABUILHO
TpakToBaTh  (U3MYECKUH  CMBICI  HCIONB3YeMBbIX  BEJIWYUH, UX
0003HAYCHHS ¥ CIMHUIIBI;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEJIMYMHY C JPYTUMHU BEIMYMHAMH, BBIUYUCISTH 3HAUYCHUC
(hU3UYIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢usznueckue  3aKOHbBl M HOpUHOMIBL:  3akoH Owma,  3aKOHBI
MOCJIEI0BATENBHOIO U MAapauIeIbHOTO COEIMHEHUS MTPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJJEKTPOMarHMTHOM HWHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI NPEJIOMJICHUSI CBETa, YpaBHEHHE DWHINTeHa Ui hoToaddexTa,
3aKOH COXpPAHEHMs DHEPIMM, 3aKOH COXPAaHEHUs HMIIYJIbCA, 3aKOH
COXpaHEHMsI DJIEKTPUUECKOIO 3apsiia, 3aKOH COXPAHEHHS MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

OHpCIIeJ'IHTL HaIlpaBJICHUC BCKTOpPpAa HWHAYKOUHW MAruuTHOTO  I10JIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOHW JTUH30U
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11.9

11.10

BEBIOMHATE AKCIIEPUMEHTHI TI0 KCCIIEIOBAaHUIO (DU3MUECKUX SIBICHHH U
NPOIIECCOB C HCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPCHHIA; MPH
sToM GOpMyIUpOBaTh TpobieMy (3ajady) M THIOTE3y Y4YEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHHMS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

IIpu 3TOM BBI6I/IpaTI) OIITUMAJIBHBIN CITIOCO0 HN3MCPEHUA U HCIIOJIB30BaTh
N3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (M3UYECKUX BEIMYUH C HCIIOJIb30BaHUEM
IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH
pe3yabTaThl TOJIYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYHH B BHJE
TaOJIuI U TpaQUKOB, A€TAaTh BBIBOABI I10 pe3yJbTaTaM HCCIel0BaHUs

11.12

CoOuro1aTh ipaBmiia 6€30MacHOTO TPYAA MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax Y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HUCCICIOBATEIBCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUCM U3MECPHUTCIbHBIX YCTpOI\/JICTB
1 JIa0OpaTOPHOTO 00OPYIOBAHHUS

11.13

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIIONB3Ys (PU3UYECKHE 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJla4ud BEIOUPATh (PU3HUYECKYIO MOJICITh, BELICTISATH (PU3NICCKUE BETHUNHBI
u opmynbl, HeoOXoMUMBIC NI €€ pPEIICHUs, MPOBOIUTH PACUYETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

11.14

11.15

11.16

11.17

Pemate Ka4eCTBECHHBIC 3a/1a4n: BBICTPaUBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO ILIENIOYKY PACCYKICHUM C ONOPOM HA W3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKHE SABIICHUS

Hcnonb3oBaTe HpU  pelleHMH  y4eOHBIX  3a7ady  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpIpETallMl U TMpPEeJICTaBiIeHHUs] Y4eOHOM M Hay4YHO-TIOMYJISIPHOU
nH(pOpMallMY, TOJYYEHHON W3 PAa3lIMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAIU3UPOBATH MOJIyYaeMyt0 HH()OPMALIHIO

OOBSACHATh MPUHIUIBI JCWCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iuuyaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MMOBCETHEBHOM KU3HHU

[TpuBoauTH, TpUMEpHl BKJIAJa POCCHUCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHPA, B pPa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS 1O (PU3UKE B MOBCEHEBHOMN KU3HU
uist o0ecrieyeHusi 0€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHsI 370POBbsS U COOTIOIEHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpezie

11.19

PaGoTtate B rpymnme c BBIMOTHEHHUEM pPaA3IMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00I3aHHOCTH
Y TUJIAHUPOBATh JIEATENIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJI€KBATHO
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OIICHMBATh BKJIAJ KaXIOr0 M3 YYACTHHUKOB TPYIIbl B pEIICHUE
paccMaTpuBaeMoii MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pas3jiena

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

@duzuka — Hayka o npupozae. Hayuneie MeTonbl
MO3HAHUS OKPY’KaIOILIEero MUpa. Pounb
AKCIIEPUMEHTa M TEOPUU B IPOLIECCE ITO3HAHUSA
MPHUPOBL. DKCIEPUMEHT B (U3HKE

MogenupoBanue  pu3MYECKMX ~ SABICHUH U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHUMOCTHU
¢u3znyeckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Pore w w™ecro ¢usukun B GOpMHpPOBaHUU
COBPEMEHHOM HAydyHOM KapTHHBI MHpa, B
IIPAKTHYECKON NEATEIbHOCTH JIIOIEH

2.1

MEXAHHUKA
KMHEMATHKA

2.11

2.1.2

2.1.3

2.14

2.15

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHM4YecKoro JaBikeHusa. Cucrema oOTcyéTa.
Tpaexropust

[lepemerienue, ckopocTh (CpelHssl CKOPOCTb,
MI'HOBEHHAas CKOpOCTB) " YCKOpEHHe
MaTepI/IaHBHOﬁ TOYKH, HX TMPOCKIHWHU Ha OCHU
cuctembl koopauHaT. CloxeHue nepeMenieHuil u
CJIO’)KEHHE CKOPOCTEMN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBHKEHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU W NEPEMEIICHUS MAaTepUAIbHONM TOYKH OT
BpEMEHU

CBo0OoHOE nasieHne. Y CKOPEHUe CBOOOIHOTO
najieHus

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUKEHUE MATEpPUAIIBHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHENHAS CKOPOCTh. [lepuoa u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE
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2.2

2.1.6

TexHu4eckue yCcTpOHCTBA: CHUIAOMETP, JBUKECHUE
CHaps10B, LICTIHBIE U PEMEHHBIE NIEpeAaun

2.1.7

ITpakTueckue paboThl. M3mMepeHne MrHoBEHHOMN
ckopoctd. MccnenoBanue COOTHOLIEHUS MEXKIY
IyTAMH, IIPOUICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE PABHBIE IIPOMEKYTKH BPEMEHHU
IIPY PABHOYCKOPEHHOM JIBWJKEHUM C HAadaJbHOMN
CKOPOCTBIO, paBHOH Hym0. M3ydeHue nBukeHus
LIapUKa B BA3KOM KUIKOCTH. M3ydeHue NBUKEHUA
TeJa, OpOIIEHHOT0 TOPU30HTAIIBHO

JTMHAMUKA

2.2.1

2.2.2

[Ipunun otHocuTenbHocTH [anmunes. [lepBsiit
3aKk0oH Hprorona. IHepuuanbHble CUCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

2.2.3

Bropoii 3akoH HproToHa i1 MarepuaibHOM TOYKH
B nHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA J171s1 MaTepHalIbHbIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOro TsAroteHus. Cuia TSDKECTH.
ITepBas kocMudeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKCHUS U cuiIa TpeHus 1mokost. Kospdumment
Tpenus. Cuiia CONPOTUBIICHNUS TIPU IBUYKCHUH Tea
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe ¥ BpamaTeIbHOE JIBHDKCHUE
a0COIOTHO TBEPAOTO TETa

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[1;meyo cuibl. YcmoBusi paBHOBECHsS TBEPIOTO TeENa
B ICO

Texanueckue YCTPOMCTBA: HOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH MOJ JEHCTBUEM
HECKOJIBKUX cWiI. MccnenoBaHue 3aBUCUMOCTH CHUIT
YOPYTrOCTH, BO3HUKAIOMINX B AeOPMHPYEMOit
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmaruu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE
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NMnynsc  mMaTepuaJbHOM  TOYKH,  CHUCTEMBI

2.3.1 MaTepUalIbHBIX  TOYEK. MMIynbC CHIBI W
M3MEHEHHE UMITYJIbCA Tejla
932 3akoH coxpanenus umiyibsca B ICO. PeaktuBHOE
e JIBUKEHUE
2.3.3 Pa6ora cuibl
2.3.4 MouHoCTb CuiIbl
935 Kunernueckas »Heprus MarepHaIbHOH TOUKH.
h TeopeMao KUHETHYECKON DHEPTHU
[TorenmmanbHas sueprus. [loTeHnanpHas SHeprus
236 yIpyTo nepopMUpOBaHHON MPY>KUHBIL.
o [MoTenuuanbHas SHEPIrus Tena BOIM3H
MOBEPXHOCTH 3eMIIU
[MoTeHIIMATBHBIC M HEMTOTCHIIMAIbHBIC CHITBL. CBSI3b
937 pabOThl HENOTEHIMAIBHBIX CHJI C W3MEHCHHEM
h MEXaHUYECKOM JHEPTUU CUCTEMbI Tell. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
2.3.8 VYupyrue v Heynpyrue CTOIKHOBEHUS
939 TexHuYeckne yCTPOMCTBA: JBUKCHUE paKeT,
h BOJIOMET, KOTIEP, IPYKUHHBIM TIUCTOJIET
[Mpaktuyeckue  paboTel.  M3ydeHue  CBsI3U
2310 CKOpOCTEH  Teln  TpH  HEYHpyrom  yuape.

HccnenoBanue CBI3U pa6OTLI CHUJIBI C UBMCHCHUCM
hdeX&HIPIeCKOﬁI3HepFHIITeHa

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH
OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
311 KMHETHYECKON Teopuu. BpOyHOBCKOE NBHIKEHHE.
Huddyzus. Xapaxkrep JBUKECHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mopenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX
3.1.2 Tel U 0OBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3.1 ATUX MOJIeei
313 Macca  monekyn.  KommuecTtBo — Bemiectna.
[TocrossuHas ABoraapo
314 TermoBoe paBHOBecue. Temmeparypa u €€
m3mepenue. lllkana remneparyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HACATBHOIO

rasa
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3.1.6

AOcomoTHasT TemrmepaTypa Kak Mepa CpeaHei
KMHETUYECKOM DJHEpPruM TEIUIOBOTO JBHXKEHUSA
yactuil raza. [llkana temneparyp KenbBuHa

3.1.7

3.1.8

3.1.9

VpaBuenne Knaneiipona — MenneneeBa. 3akoH
JanbroHa

["a30BbIe 3aK0HBI. M30mporieccsl B HICAIBHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30Xx0pa, n3odapa

TexHuuyeckue ycTporucTBa: TEpMOMETP, bapomMeTp

3.1.10

IIpakTueckue pabGoTsl. M3mepeHune  macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCHUMOCTH MEXJ1y IapamMeTpaMH COCTOSHUS
pa3peKEeHHOT0 ra3a

3.2

321

OCHOBbI TEPMOJIMHAMUMKN

TepMmoauHamuyeckas cucTeMa. Bnytpennss
SHEPTHS TEPMOTMHAMHYECKON CHCTEMBI U CIIOCOOBI
e€ U3MeHEeHU

3.2.2

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

3.23

Bunasr TEeIIoNepeIavun: TETJIONMPOBOIHOCTbD,
KOHBEKILIUS, W3JIy4eHHe. TermoéMKOCTh Tea.
VYnaenpHast  TEIIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIoNepeade

3.24

3.25

3.2.6

3.2.7

IlepBbiii 3akoH TepMoauHaMUKH. IIpuMeHeHue
IIEPBOT0 3aKOHA TEPMOAMHAMHUKH K U30IPOLIECCAM.
I'padmueckas uHTEpIperanus paboThl raza

TeruoBele  MammHbl.  [IpuHIUNBL  KeUCTBUS
TerioBbIX MamuH. [IpeoOpa3oBaHus >HEpruu B
TeIIOBbIX MamuHax. KoadduimeHt mone3Horo
nevictBust (manee — KIIJ) TermoBoit MamiuHBI.
[uxn Kapno u ero KIIJ]

Bropoit 3akoH TepmomuHamuku. HeobpaTumocTts
MpOLECCOB B Ipupone. TerioBble IBUTraTENH.
Dxonoruyeckue npoOIeMbl TETIOIHEPTETUKH

TexHuueckue YCTPOMCTBA: JBUTaTEJIb

BHYTPEHHETO CropaHus, OBITOBOW XOJIOAMIBHUK,
KOHJIULIUOHED

3.2.8

[IpakTueckue paboTsl. M3mepeHue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbLIE ITEPEXO/IbI
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331

[TapooOpa3oBanue u koHzeHcanus. Vcnapenue u
KUIIEHHE. YenbHas TeIloTa NapooOpa3oBaHMUS.
3aBUCUMOCTD TEMIIEPATyphl KUIICHUS OT 1aBICHUS

3.3.2

3.3.3

3.3.4

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslil map

Teépnoe Tteno. Kpucrammmyeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
Kkpuctauibl. COBpeMEHHbIE MaTepHAIIbI

[TnaBnenue u kpucraum3anus. Y 1eabHas TeIioTa
miaBiaeHus. Cyomumanus

3.3.5

3.3.6

3.3.7

YpaBHeHMe TeI10BOro dagaHca

TexHuueckue  yCTpoOICTBa: TUTPOMETP u
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH MOJTyUEHUS
COBPEMEHHBIX  MaTe€puajoB, B TOM  YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
[TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO3/yXa

4.1

411

SJIEKTPOAMMHAMUKA

OJIEKTPOCTATHUKA

OnekTpuzanust Teia. DJEKTpUueckui 3apsa. [pa
BU/Ia SJICKTPHUYECKUX 3apsI0B

412
413

IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOJHUKH

3akoH COXPAHCHUS DJICKTPUUCCKOI'O 3apaia

414

415

4.1.6

B3aumogeiictBue 3apsanoB. 3akon Kymona
DIEKTPUUYECKOE oJe. HanpsoxkénHocTs
ANEKTPUUECKOro Mojs. [IpuHIMN Ccynepno3uuuu.
JIvHUM HATIPSYKEHHOCTH DJIEKTPUUYECKOTO TIOJISt
PaGora  cmi  2JIEKTPOCTAaTUYECKOTO  IOJIA.
[ToreHnmman. Pa3HOCTh NOTEHIMAIIOB

4.1.7

[IpoBOMHUKKM ¥ JUPNEKTPUKH B TOCTOSITHHOM
AIIEKTPUYECKOM noJe. Jusnexktpuueckas
MIPOHUIIAEMOCTD

4.1.8

4.1.9

4.1.10

OnextpoéMkocTs. KoHnieHcaTop. D1IeKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEprus 3apsiKeHHOIo
KOHJIeHCaTopa

Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYWHBIN TPUHTED
IIpakTrueckue paboTHI. N3mepenune
JIEKTPOEMKOCTH KOHAECHCATOpa
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4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

4.2.2

YcnoBusa CYILIECTBOBAHUSA HOCTOSSHHOT'O
anekTpuueckoro Toka. Mcrounwku Ttoka. Cua
TOKa. [IOCTOIHHBIN TOK

Hanpspokenue. 3akon Oma jy1s ydacTka nenu

4.2.3

DJNeKTPUYECKOE  CONPOTHUBIICHHE. Y JICJIbHOE
COIIPOTHUBJICHUE BEIIECTBA

4.2.4

4.2.5

ITocnenoBarenbHOe, NapauIeNbHOE, CMELIAaHHOE
COCIMHEHUE MPOBOIHUKOB

PaboTa snmektpuueckoro Toka. 3akoH JDKoyis —
Jlenna

4.2.6

4.2.7

4.2.8

4.2.9

MOIHOCTB 3JEKTPUIECKOrO TOKA
anekTpoaBkymas cuwia (mamee — DJC) wu
BHYTPCHHEE COIPOTHBIICEHHE MCTOYHUKA TOKA.
3akoH Oma  jang  monHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMpIkaHue
DJeKTpOHHAs! TMPOBOAUMOCTh TBEPIBIX METAJUIOB.

3aBUCUMOCTb  CONPOTHUBJIEHUS  METANIOB  OT
teMriepaTypbl. CBEpXIIpOBOIUMOCTh

Onexrpuueckuid TOK B Bakyyme. CBolcTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonympoBonuuku. CoOCTBEHHass W TpUMECHas
MIPOBOJIUMOCTH TOJTYNPOBOJAHUKOB. CBOMCTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

9HeKTqueCKHﬁ TOK B QJICKTPOJIUTAX.
3J'I€KTpOJ'II/ITI/I‘I€CKafl JUcconuaius. QHGKTPOJ'II/I?;

BJICKTpI/IquKI/Iﬁ TOK B ra3zax. CaMOCTOSTEIbHBIN U
HECAMOCTOSTEIbHBIN paspsna. PaznuyHble TUIIBI
CaMOCTOATCIIBHOT'O pa3psjaa. Momnnus. [1nazma

TexHUYeCcKne yCTpOMUCTBA: aMIIEPMETP, BOIBTMETP,
peocrar, HWCTOYHUKHU TOKa,
AJIEKTPOHArPEBATEIbHBIE npubopHI,
AIIEKTPOOCBETUTENBbHBIE  MPHOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS, BAKYYMHBIN JIHOJI, TEPMUCTOPBI U
(hOTOpE3UCTOPHI,  TOJYMPOBOJHUKOBBIA  THOJ,
rajbpBaHUKa

[Tpaktuyeckue paboThl. M3ydeHHe CMelaHHOTO
COEIMHEHUS PE3UCTOPOB.
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N3mepenne OJIC uncTOUHMKA TOKa U €ro
BHYTpPEHHEro  comportuBieHus.  HabGmronenue
AIIEKTPOJIN3A

11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUSA
pa3jena  3JieMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA
431 [TocrossHHBIE MAarHUTHI. B3anmoneiicteue
MMOCTOSIHHBIX MarHUTOB
MaruutHoe nose. BekTop MarHUTHON HHTYKITUH.
432 [IpuHnun cynepno3unuu. JIMHMUM MarHUTHON
WHAYKIUHA. Kaptuna  nuHwmit MarauTHOUI
WHIYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHoe noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHA O AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O TPOBOJIHUKA, KATYIIIKH C
TokoM. OmnbiT  Opcrega.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
43.4 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE
Cuna JlopeHma, e€ MOAY/Nb W HampaBICHUE.
4.3.5 JIBr>KeHME 3apsKEHHOM 4acTULBl B OAHOPOJHOM
4.3 MarHuTHOM nofe. Pabota cumbl Jlopenia
4.3.6 SIBICHHE AIEKTPOMArHUTHOW WHTYKITHH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
438 OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
naaykuuu dapanes
Buxpeoe snektpudeckoe none. IC unayKmum
4.3.9 B IIPOBOJIHUKE, IABMXKYIIEMCS TMOCTYIATEIbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe
4.3.10 [IpaBusno Jlenua
4311 NupyktuBHOCTH. SBNeHue camomHaykuuu. 3/1C
CaMOWHTyKITUH
4.3.12 OHeprus MarHUTHOT'O TIOJIS1 KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMArHuTHOE T0JIe
43.14 TexHuueckue yCTpOUCTBA: MTOCTOSIHHBIE
MarHHTHI, JJIEKTPOMArHUTHI, JICKTPOIBUTATEIb,
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YCKOPUTCIIN QJICMCHTApPHBIX qaCTull,
WHAYKIMWMOHHAA I1€Yb

4.3.15

[Ipaktuueckue paboThl. M3yuyeHne MarHUTHOTO
OJIs1 KaTYILIKKU ¢ TOKOM. McciienoBanue AeicTBUS
IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  gBIEHUA  DJIEKTPOMArHUTHOM
WHJYKLIHH

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

KonebartenpHas cucTema. CBoOoanbIe
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoneOaHmit

5.12

5.1.3

[IpyXuHHBIH MasiITHUK. MaremaTnueckuit
MasiTHUK

YpaBHeHHe TapMOHHYECKHX Kosie0aHui.

Kunemarnueckoeun JUHAMHUYCCKOC  OIIMCAaHUC
K0J1€0aTeIbHOI0 JABUIXKCHUA

5.14

[IpeBpamieniie »HEPTUM TPH TAPMOHUYECKUX
konebanusax. CBS3p aMIUTUTYABI KoJeOaHMiA
MCXOJHOH BEIMYHMHBI C aMIUTUTYJaMU KOJIeOaHUi
€€ CKOPOCTH M YCKOPEHHS

5.15

Konebarenbublit KOHTYP. CBobOoIHBIE
JNIEKTPOMAarHuTHbIE KOJEOaHHUS B UACAIBLHOM
KoiebaTeIbHOM KOHTYpe. AHAJIOTUS MEXAy
MEXaHUYECKUMHU U 2JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa

5.16

3akoH COXpAaHCHUA OHCPIruM B HUACAIBHOM
KoJe0aTeIbHOM KOHTYpE

5.1.7

5.18

BbIHyXJIeHHbIE ~ MEXaHHYecKHe  KoJeOaHusl.
Pe3onanc. Pe3oHaHcHast kpuBas. BeIHyXI€HHbBIE
OJICKTPOMArHuTHBIC KoaeOaHusl.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

519

MOoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJTHOE U
JICUCTBYIOIIEE  3HAYEHUWE CWJIbl TOKAa U
HaIpsKEHUS

5.1.10

Tpancdopmarop. IIpousBoacTBo, mepemavya u
norpebiieHue ANEKTPUYECKON SHEPTHH.
OKOJIOTMYECKHUE PUCKM MpPU  NPOU3BOJCTBE

INEKTPUYECKOU JHEPIrUH. Kynerypa
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5.2

5.3

HUCIIOJIB30BaHUA SJICKTPOIHCPTHUU B
HOBCCHHGBHOfI KHU3HU

5.1.11

5.1.12

Texuuueckue yCTpOHCTBa: ceiicmorpad,
ANIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepeaay

[IpakTuueckue paboTHI. Uccnenosanue
3aBUCHMOCTH IEpHOJa MallbIX KoJiebaHuil rpysa
Ha HHUTU OT JJIMHBI HUTH U Macchl Tpy3a.
HccnenoBanne nepeMEHHOro0 TOKa B LENH U3
IIOCJIEZIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOPA,
KaTYLIKU U Pe3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanuueckue BOJIHBI, YCJIOBHS
pacnpocTpaHeHUsI. [Tepuon. Ckopoctb
pacnpocTpaHeHus U JyinHa BosHbI. [lonepeynsie
Y TIPOOJIbHBIC BOJIHBI

5.2.2

#H#HPar###  Marepdepenuns wu  audpaxmus
MEXaHUYECKUX BOJIH

523

5.24

5.25

3Byk. CkopocTh 3Byka. [pOMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3Byka

DNEeKTPOMArHUTHBIE BOJTHBL. Y CIIOBUS U3ITYUCHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmnas
opueHTtanmus BektopoB E, B wmw v B
ANEKTPOMArHUTHOM BOJHE B BaKyyMe

CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
mpenoMIIeHne,  TmoysApu3anus,  audpaxius,
untepdepenius. CKOPOCTh IIEKTPOMATHUTHBIX
BOJIH

5.2.6

[IIkana 35eKTpOMarHuUTHBIX BOJIH. [IpnMeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

5.2.8

HpI/IHIII/IHI)I pPaaruocCBA3n u TCIICBUACHUS.
Panuomnokarnus. DneKTpoMarHuTHOE 3arps3HEHNe
OKpY>Karolleu cpebl

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE U MEIULMHE, paaap, paauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus

HHPar####OIITUKA

531

[IpssMonuHENHOE pacnpoCTpaHEHUE CBETa B
oaHoOpoaHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie
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5.3.3

[Ipenomsienne cBeTa. 3akOHBI MPEIOMIICHMS
cBeTa. AOCOJIIOTHBIN MOKa3aTellb IPETOMIICHUS

534

5.3.5

Ilonnoe BHyTpeHHee oTpakeHue. lIpenenbHblil
YTOJ1 IIOJIHOTO BHYTPEHHETO OTPaKEHUS

Hucnepcust cBera. ClOXHBIH cocTaB 0ejoro
cpera. LlBet

5.3.6

5.3.7

CoOuparonue 1 paccenBaroNue JIWH3bL. TOHKAas
nauH3a. QOKYCHOE pacCTOSIHUE U ONITUYECKas cuila
TOHKOW nuH3BL. [locTpoeHue u300pakeHHd B
coOMpalIIUX W  PacCeUBAIOIIUX  JIMH3aX.
®opmyJia TOHKOM JTUH3BL. Y BEJIMUCHHE, TaBAEMOE
JIMH301

Hpez[enbl MMPUMCHUMOCTH FeOMeTquCCKOﬁ
OIITHKH

5.3.8

WnTepdepenius CBeTa. KorepenThsie
HUCTOYHUKHU. Y CIOBUS HAOIIOAEHUSI MAaKCUMYMOB
U MUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceera. JudpakunonHas pemérka.
YcioBue HaOMOACHHUS TJIABHBIX MaKCHMYMOB
IpH TAJACHUA MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

Honﬂpmamm CBCTa

TexHuueckue  ycTpoHCTBA:  OYKHM,  JIyMa,
¢doroanmnapar, MIPOEKIIMOHHBIN ammapar,
MHUKDPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
TU(ppaKIUOHHAS peIIETKa, MOJIIPOU

5.3.12

[IpakTuueckue paboThl. M3mMepeHue nokxazatens
MPETOMIICHUSI. HccnenoBanue CBOWCTB
nzobpaxxeHuit B nuH3ax.  HaOmoxenue
JMCTIEPCUU CBETa

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'panuwbr MIPUMEHUMOCTHU KJIaCCHYECKOM
MEXaHHKH. IToctynater TEOpUHU
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH  MOJYJISI
CKOpOCTM  CB€Ta B  BaKyyme, [PHUHIMI
OTHOCHUTEIBHOCTH DHUHIITEHHA

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBI

3Hepr1/1;1 " UMITYJIbC CBO60I[HOI71 JaCTUIIbI
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6.4

CBsi3b Maccbl € DJHEprued U UMIIYJIIBCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOST CBOOOTHOM

qaCTUILbI

7.1

KBAHTOBAA ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. Dopmyna I[lmaHka CBS3UM IHEPIUU
(¢oTOHA € ero 4YacTOTOW. DHEPrusi U HUMITYJIbC
dbortona

7.12

7.1.3

OtkpeiTie u wuccienoBanne (Horodrddexra.
Omneitel A.I'. CroneroBa. 3akoHbl GpoTodddexra

VYpaBHenune OiiHmTeliHa s Gororddexra.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

7.16

Hasnenne ceera. Onpitel [1.H. Jlebenera
XUMHUYECKOe JACHCTBHE CBETA

Texauueckue YCTpOMCTBA: (OTORIIEMEHT,

(1)OTOI[aT‘II/IK, COJIHCYHAas 6aTape;1, CBCTOAUO

7.2

7.2.1

CTPOEHUE ATOMA

Mopnens atoma Tomcona. OnbiTel Pezepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[InanerapHas moziens aToma

7.2.2

[Toctynmarer bopa. M3nydeHue u moriomeHue
(OTOHOB MU MEPEXo/ie aTOMa C OJJHOTO YPOBHS
9HEpruu Ha Apyroi. Buasl cnextpoB. Cnektp
YPOBHEHN HEPTUH aTOMa BOAOPOJA

7.2.3

BoniHoBbI€ cBoOVicTBa yacTuil. Bomubl ne bpors.
KopnyckynsipHO-BOTHOBOM Jyalli3M.
Judpakius >1eKTPOHOB Ha KpHUCTaJIax

7.24

7.2.5

7.2.6

CroHTanHoe n BBIHYXXJICHHOC H3JTy4YCHHUC.
VYeTpoiicTBO U pUHITUIT PabOTHI Jlazepa

Texunueckue YCTPOWCTBA: CIIEKTPAJIbHBII
aHanu3  (CHOEKTPOCKOI), Ja3ep, KBAHTOBBIM
KOMIIBIOTED

[IpakTnueckue paboTHI. Habmonenue
JUHEHYaTOro CeKTpa

7.3

7.3.1

ATOMHOE AP0

Metoasl Ha6J'IIOI[eHI/I$I n peructpanuu
OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE paIOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO M3myuyeHus. CBoiicTBa anbpda-,
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Oera-, raMMa-us3JIy4cHHUs. Biusaaue
PaguOAKTUBHOCTU Ha )KUBbIE OPTaHU3MBbI

7.3.3

7.3.4

7.3.5

OtkpeiTue npoTOHAa M HeWTpoHa. HykinoHHas
Mozenb siapa [eitzenbepra — MBanenko. 3apsij
sapa. MaccoBoe uncino sapa. M3otomnst

Anbda-pacnaz. DIEKTPOHHBIA W TO3UTPOHHBII

OeTa-pacnaj. 'amma-uznydenue. 3aKkoH
paaAMoaKTUBHOIO pacnaaa

DHeprusi CBsI3U HYKJIOHOB B siJpe. SiepHbIe CUITBI.
JHedekT macchl sapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. JleneHue U CUHTE3 sAEp

Snepubiii  peaktop. TepmosinepHblid  CHHTES.
[IpoGeMbl ¥ MepCIEKTUBHI IAEPHOM SHEPTETHKY.
DKOJIOTHYECKHUE aCTEKTHI SACPHON YHEPTETUKHI

:‘)HCMCHTapHBIC YaCTHUIbI. OTKprTI/Ie IIO3UTPOHA.
CDYH,I[aMCHTaJ'ILHLIe B3aI/IMO,HeI>'ICTBH5I

7.3.9

7.3.10

TexHudeckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunnbcona, simepHblii peakTop, aToMHas bomba
[Mpaktiueckue pabotel. McciaenoBaHue TpeKoB
gacTull (1o TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOTO HebOa. Co3Be3us, spKue 3BE3IbI,
IUIAHETHI, UX BUAUMOE JIBHKEHHE

Conneunas cucreMma. [lmaHeTsl 3eMHON T'pyNIIBL.
[1naHeThI-TUTaHTHl M X CIYTHHUKH, KapIUKOBBIE
mnaHeTsl. Manble Tena CoJITHEYHON CHCTEMBI

Connue, ¢orocdhepa u armocdepa. ComHeuHas
AKTUBHOCTb

8.4

8.5

Wcrounuk snepruu ConHua u 3BE311

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIeparypa, uX
B3aMMOCBsI3b. J[MarpaMMa «CreKTpalbHbII Kiace
- CBETUMOCTD». 3BE3 b1 rJIaBHOM
MOCJIEAOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTEY JUIS 3BE3]1 IJaBHOM
MOCJIEOBATEIHLHOCTH

8.6

HiHPar####BuyTpeHHee CTPOEHHUE 3BE3 L.
CoBpeMeHHbIE MIPEACTABICHUS 0
MPOUCXOXKAECHUU U 3Bomtonuu CosHIa u 3BE3N.

DTalsel XU3HU 3BE3
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Mneunsiii [1yts — Hama ["anaktuka. CnupanbHast
cTpykTypa ['amaktuku, pacnpeneneHue 3BE3J,

8.7 ra3a u nely. [lonoxxenue u npuxenue ConHua B
lNanaktuke. [Tnockas u chepuueckas
nozacucremsl ['amakTuku

8.8 Tumnsl ranakTuk. PaguorajiakTuku M KBa3aphl.

' YépHble ABIPHI B ApAX FaJIAKTHK
Bcenennas. Pacmmmpenue BceeneHHoil. 3akoH
Xab6ma. PaszOeranue ramaktuk. Bospact wu

8.9 panuyc Bcenennoii, Teopus bosbmoro B3pbiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
U3JIy4yeHue
MacmrabHast CTPYKTYypa Bcenennoi.

8.10 Meraranaktuka.  Hepeménneie — mpoOieMsr
aCTPOHOMHUU
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IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHN pPACIO3HABATh (DU3MYECKHUE SIBICHUS

(mporecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATHUAMHU H

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NUYECKUE TPOLIECCHI

ChopMupoBaHHOCT yMEHUH MPHUMEHSTh 3aKOHBI KIIACCHUYECKOU
MEXaHUKH,  MOJIEKYJISIpHOM  U3MKM M TepMOJUMHAMMKH,
AJIEKTPOAMHAMUKY, KBAHTOBON (DM3MKU JUIsl aHAJIM3a U OOBACHEHUs
SBJICHUN MUKpOMHpA, MaKpOMHpa U MEramupa, pa3inyaTh yCIOBHUS
(rpanuLbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BceoOIuMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCMOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3UPOBATh (U3NYECKUE
IIPOLECCH,  MCHOJb3ysl OCHOBHBIE  IOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojiene pU3nYecKuX TeN U MPOLECCOB (SIBICHUI)

ChopMHpPOBAaHHOCTh YMEHHUS peliaTh pacdy€THHIE 3a/lauyd C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKO MO/EIbIO: HA OCHOBAHUHU
aHalu3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJIeNH, OTBEYarollue
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH ¥  MOCTYJNaThl  (U3MYECKUX TEOpUd  IpH
UCIIOJIb30BAaHUM  MAaT€MaTH4YEeCKMX METOJOB  pEIIEeHUs  3ajad,
IPOBOAMTH  pacdy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

y‘IéTOM MMOJIYYCHHBIX PE3YJIbTAaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HbIX pa3/ieoB IIKOJIBHOTO Kypca (U3MKH, a TakKe MHTErpaluu
3HaHUH W3 JPYrHMX MpPEAMETOB €CTECTBEHHOHAYYHOI'O IIUKJa:
BBICTPAauBaTh JIOTHYECKYIO IEMOYKY pACCY)KIEHUH C ONOpOod Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA
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Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBACHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKON  JI€ATEIbHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(U3NUECKOTO  COAEPIKAaHUS C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

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

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi
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INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O ®U3UKE

Kon
pasnena/
TEMBI

Kon
SJIEMEHTA

[IpoBepsieMblil 2IIEMEHT COAEPHKAHUS

1

MEXAHHUKA

1.1

KMHEMATHKA

MexaHuueckoe IBUKEHUE.
CucreMa orcuera

OTHOCHUTENBLHOCTE MEXaHHUYECKOT'O JBHIKXCHUA.

MarepuanpHas TOUKa. Z A
Ee paanyc-BexTop:

r(t)=(x(t),y(1).2(1)),

TpaeKTOpHs,
nepeMelleHHe:

Xl

e

O

R

T
o

TPACKTOPHs

AT =T(t)-T(t)=r-1=

e
=(Ax, Ay, Az) ’

IIyTh.
CnoxxeHune nepeMereHuin:

AT, = AF, + AT,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

:(Ux1uy’Uz),

_ AT
O=—
At

~

At—0

AX
v, =—
At

=X, amanormuno Uy = Y, U, =7,
At—0

Cnoxenne ckopocteii: Uy = U, T U,

Brruucnenue nepemenieHus 1 MyTH MaTepUaIbHOM TOUKH MTPU MPSIMOIMHENHOM

JIBYDKEHUH BIIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH Vy (t)

69




_ AD .
Y cKOpeHHe MaTepHaIbHOi ToukH: & = ? =y, = (ax a,,a, ) ,
t At—0
Av, : - .
a, = At :(Ux )t, aHaJIoruyHo 4, :(Uy )t, a, =(UZ )t.
At—0

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

X(t) = X, + 0t

v, (t) =u,, =const

1.1.6  |PaBHOYCKOpEHHOE MPAMOJIMHENHOE JBUKEHHE:
at’
X(t) =Xy + Vgt + =
2
v, (t) =0y, +ayt
a, = const
2 2
UZx _le = 2ax (XZ - Xl)
v, + U,
[Ipy ABHKCHHH B OJHOM HAIPABICHHH IIyTh © = > -1
1.1.7 CBoboaHoe mageHue. Y CKOpeHre CBOOOTHOTO
najeHus. J[[BwkeHue Tena, OPOIIEHHOTO TOJ
yriom & k ropusoHTy:
X(t) =X +Up,t = X, + 0, COS a1t v e 5
2 2 o
g,t : t lﬁ
Y(t)= Yo+t +—2—=y,+0,sin at-9
2 2
Vo o
0, (t) = Uy, =, COS QL
_ — U Sino— O v
v, (t) =0y, +9,t =v,sina—gt Xy X
9,=0
g, =—g = const
1.1.8  |KpuBomuHeliHOE 1BMKeHHE. [IBIKEHHE MaTepUabHOM TOYKH MO OKPYKHOCTH.

VrinoBas u muHeitHas ckopocTh Touky: U = OR | TIpu paBHOMEPHOM JIBIKEHHH
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21

TOYKH MO OKPYXKHOCTH O = T =2nv

2
v 2
[{eHTPOCTPEMHUTENBHOE ~ YCKOPEHHE TOYKM: @ =E=0) R. Tlomnoe

YCKOpPEHHE MaTEepUaJIbHOU TOYKHU

1.1.9 TBepaoe Teno. [locTynarenbHoe U BpalaTelibHOE ABUKEHUE TBEPAOTO Tela
1.2 JMUHAMUKA

1.2.1 Nuepunaneubie cucremel orcuera. Ilepsbiii 3akoH Herorona. Ilpunnun

oTHOcuTenpbHOCTH ["anuies
1.2.2 m

Macca tena. IlnorHOCTE BeliectBa: P = V
1.2.3 . E -F+FE

Cuna. IIpyHIMI Cynepno3suuuy cuil: Myupuoneiiors — 11+ 1o
1.2.4  |Bropoii 3axoH HproToHa: s marepuanbHoit Touku B UCO

F=ma; Ap=FAt npu F = const
1.2.5 |Tperuii 3akoH HbproToHa U1 MaTepUalbHBIX S

= _E F,

Touek: F, =-Fy 12 F21

1.2.6  |3aKoH BCEMHPHOTO TATOTEHUS: CUIIbI IPUTSKEHHUS MEX 1Y TOUEUYHBIMU MacCaMu
mm
11

paBHBI F=0G ?

Cuna Tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h

HaJ| IOBEPXHOCTBIO TUIAHETHI pagnycoM Ro:

mg = GMm

RV
(Ro+h)

1.2.7 | Cuna ynpyroctu. 3akoH ['yka: Fx = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.

Cuiia TpeHUS CKOJIbKEHUSL: Fp,=uN

Cua TpeHus TOKOS: Fp,<uN

Koaddunnent tpenus
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1.2.9 F,

JaBnenue: P = S
1.3 CTATHUKA

1.3.1 MOMEHT CUJIbl OTHOCUTEIIBHO OCH BPAIllCHUSA:
|M| =FI , rae 1 - medo cmml F
OTHOCUTEIIBHO OCH, MPOXOISAIEH Yepe3 TOUKY —~
O nepreHIUKYISIPHO PUCYHKY F

1.3.2 |Lenrp wmacc Tena. LlenTp Macc cHCTEMBl MaTEpPHAIbHBIX TOYEK:
— mr +m,r, +... (# const)

M. mom, .. B omuopomnom mone Tsxectu (9= LEHTP

Macc Tejla COBMAAAET C €ro LIEHTPOM TSKECTH

1.33 M, +M,+..=0
VYcnoBus paBHoBecus TBepaoro tena B UCO: |\ = =

P pa F+F+..=0

1.3.4 | 3akon [lackans

1.3.5 JlaBieHHe B )KUIKOCTH, Hokosmieiica B UCO: P = Py + pgh

136 3akoH Apxumena: FAPX = _PBmeCH ,
eciu Teo U KUIKocTh MokoATcs B MCO, To Fapx = pgVsrecn
VYcnoBue miaBaHus Te

1.4 3AKOHBI COXPAHEHHW A B MEXAHUKE

1.4.1 NMnynsc MaTepualbHOM TOUKHU: p=mu

1.4.2 HNmnynbc cucremsl Ted: P=Pp+DP,+..

1.43  |3aKkoH U3MEHEHUS U COXPAHEHUS UMITYJIbCA:
BUCO AP =A(P,+ P, +...) = Py AL+ Fyp o AL+
B ICO Aﬁ = A( pl + ﬁz +) =0 , €CJIN ﬁl.BHeHIH + IE2BHeuJH +..=0
PeakTuBHOE qBUXKEHUE

144 PaGora cuibl Ha MajoOM MepeMeIeHUH: F_:
A=‘ﬁ‘-|AF|-c03a:FX-Ax ‘(

Ar x
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1.4.5

MoIHOCTE CHJIBI:

™|

eciu 3a Bpems Al pa6ora cunel usmensiercs o
Ha AA, TO MOILITHOCTb CHJIBI

i

o _ AA

=— =F-v-cosa
At At—0

1.4.6

mv°  p
KuHeTuueckas sHeprus MaTepuanbHoi touku: £, =——=—.
2

3aK0H U3MCHEHHS KHMHETHYCCKOM OHCPIrUr CUCTCMbI MATCPUAJIBHBIX TOYCK: B

nco AE_, =A +A, +..

1.4.7

[TorenmanpHas 3HEprus:

JJI1 IIOTCHOUAJIBbHBIX CHUJI A12 = ElHOTeHL[ - E2n0TeHu = _AEHOTeHu .

HOTeHHHaﬂBHaﬂ OHEPTIHUia MaTepI/IaJILHOf/'I TOYKH B OAHOPOJHOM ITOJIC TAXKECTHU:
Erorenn = mgh

[ToTenuuanpHas 3HEpPrUs ynpyro aeGopMHUpOBaHHOIO TEa:

E k¢

TIOTCHI] 2

1.4.8

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOM SHEPTUHU:

EMex = B + EHOTeHH,
B ICO AEMex = ABcex HEMOTEHII. CUIT 5

B 1ICO AEmex =0 , €CJIN Agcex HEIOTEHIl. CUJT 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

lapmonnueckue konebGaHUs MaTepHAbHON TOYKH. AMIUIMTYAa ©u  ¢aza
KoseOanuii. KnueMatndeckoe oIcaHue:

x(t)=Asin(ot+9,),
Uy (t): th,

‘ 2 2
a, (t) = (UX )t =—0 X(t) = a,+0°X=0, rje x - cMeIeHne U3 MOTOKEHHUS
paBHOBECHSI.
JlnHamMuuecKkoe onvcaHue:

2
max = -kx, rae K = M®* . Do 3naunr, yro Fx = -kx.
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DHepreTu4ecKkoe ONMCaHNe (3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUN):

mo®  kx*  mu?,, ?
+ = = = const
2 2 2 2

CBs13b aMILTUTY/IbI KOJICOAHHH CMETIICHNS MaTePUAIIEHON TOUYKH C aMILTUTYIaMH
KoJie0aHull €€ CKOPOCTU U YCKOPEHHUS:

_ _ 32
Upax =OA @ =0°A

1.5.2 2n 1
[Tepuona u yacTora KoJIeOaHUIA: T= ; = ; .
[leprog Manpix CBOOOJMHBIX KOJIe€OAaHMII MaTeMaTHYeCKOro MasTHHUKA!
I
T=2n |— .
g
. m
Ilepuos cBOGOIHBIX KONeOaHUil IPYKUHHOIO MasTHUKA: | = 2T ?
1.5.3 Boinyxxnennsie konebanus. Pezonanc. Pezonancunas kpuas
1.5.4 [Tonepeunble U TpoOJOJIbHBIE BOJHBL. CKOPOCTH pPacHpOCTpaHEHUs U JJIMHA
v
BosHp: A =0T =—
v
Hutepdepennus u qudpakius BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVYJIAPHAS ®U3UKA
2.1.1 Mogenu  cTpoeHHMss ra3oB, OKHJIKOCTEM ©  TBepabix Ten.  Ilycth
TEPMOAMHAMHYECKas CUCTeMa (Telo) COCTOMT u3 N OIMHAKOBBIX MOJIEKYI.
N m
Tora KoJau4ecTBo BemecTBa ¥ — =,
N, u
rae Na - uncino ABorazpo, m - Macca cMCTeMHI (Tena), M - Monspras macca
BEIIECTBA
2.1.2 TenmoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzanmopeiicTBIIe YacTHIT BEIeCTBA
2.1.4 | duddy3us. bpoyHoBckoe nBuxeHnE
2.1.5 Monens uneanpaoro raza B MKT
2.1.6 CBs3p  MEXIy JaBICHUEM W CPEIHEM  KHHETUYECKOM  DHEprueu
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MOCTYNATENLHOTO TEIJIOBOTO JIBIKEHUSI MOJICKYJ HICATBHOTO Ta3a (OCHOBHOE
ypaBHeHue MKT):

1 = 2 (mp?) 2 —
p= gmonu = gn- 2 = gn'é‘mﬂ , TJIe Mo - Macca OAHOM MOJIEKYJIbI,

N

N'=— - KOHUEHTpALUSA MOJIEKYI

\Y

2.1.7

AoGcomoTHas Temmiepatypa: T =t° +273 K

2.1.8

CBsa3p  TeMmeparypbl rasa €O CpeAHEH  KHHETHYECKOW  SHepruei
MIOCTYIATEIBHOTO TEIJIOBOI'O ABM)KEHUSI €M0 MOJIEKYIIL:

- 2
8H0CT = mOU = E kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MOIIGJII) HNACaJIbHOI'0O rasa B TCpMOJUHAMUKCE:

{YPaBHCHI/Ie MenpneneeBa — Knaneipona

BrIpaxeHue 11 BHyTpEHHENW SHEPTUH

VYpasuenne Menzeneena - Knarnelipona (mpuMeHuMbIe (hOPMBI 3aITUCH ):

pv =T RT =\RT =NkT p=PRL
u n

BeipaskeHue 111 BHYTPEHHEW DJHEPrMM OJHOAaTOMHOIO HJIEAJIBHOTO rasa
(mpuMeHuMBbIe (HOPMBI 3aITUCH):

U=3wRT=3nkr =3MRr ove =3 pv
2 2 2

2 p

2.1.11

3akoH I[aJ'II)TOHa JJI JaBJICHUA CMCCHU Pa3pCKCHHBIX Ta30B:
p=pitp2t..

2.1.12

N3ompornieccsl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM uduciaoM Mojekyn N (c
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa Vv ):

m3orepMma (T = const): pV = const,

n3oxopa (V = const): TB = const |

V —
u3o6apa (p = const): T° const
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I'paduueckoe mpencrasiaeHne u3onpoueccoB Ha pV-, pT- nu VT-auarpammax.

OO0BbeIMHEHHBIN Ia30BbII 3aK0H:

ﬂ = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIECTBA v

2.1.13 |HacelienHbie ¥ HEHACHIIIEHHbBIE Tapbl. KauecTBEeHHAs 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHHSI HACBIIIICHHOTO MIapa OT TEMIIEPATyPhI, UX HE3aBHCUMOCTh OT 00beMa
HACBILIEHHOTO Mapa

2.1.14 | BunaxHocTh BO31YyXA.

P
OTHOCHTEIbHAS BIAKHOCTE: P = ™~ T
HAacCBIII. Imapa ( ) pHaCLIIlI. apa ( )

2.1.15 |W3meHeHue arperaTHbIX COCTOSHUU BEIECTBA: MCHApPEHUE M KOHICHCAIUs,
KHUIIEHUE KHUJIKOCTH

2.1.16 |M3meHeHHe arperaTHbIX COCTOSIHUN BEIIECTBA: MJIABICHUE U KPUCTAJUTH3AIHS

2.1.17 |IIpeobpa3zoBanue 3Hepruu B (ha30BBIX IEpPexogax

2.2 TEPMOJUHAMUKA

2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2  |BHyTpeHH:s DHEpPrus

223 Tennonepenaua kak cnoco0 U3MEHEHUs BHYTPEHHEHN SHEpruu 0e3 COBEpILIECHUs
pabotel. KoHBeK1IMS, TEMIONPOBOIHOCTD, U3Ty4YECHUE

224 KonuuecTBO TEmIOTHI.
V niesbHast TEMI0eMKOCTh Bemectsa ¢; Q@ = CMAT

2.2.5 VY nenpHas Temora napoodpazosanus L: Q = Lm.
Y xensHas Teriora masaenns A: Q =AM,
VnenpHas TemI0Ta CropaHus TomimBa q: Q = qm

2.2.6 DnemeHTapHas paboTa B TEPMOIUHAMUKE: A= PAV | Bpraucienue paboTHI IO
rpaduky mporecca Ha pV-auarpamMmme

2.2.77  |llepBblil 3aKOH TEPMOJIUHAMUKH:

Q12 :AU12 + A12 :(Uz _U1)+ A12-

Annabara:
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Q12 =0= AJ.Z :U1_U2 :_Aulz

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mporeccs

229

[Tpunnune! gerictBus TernoBbix MamuH. KIT:

n= Aa LU - QHarp o |onn —1- |onn

Qﬁarp Qﬁarp Qﬁarp

2.2.10

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapno:

Ha _Txon Txon
MaX N = Nyyuo = I_TI’_ :I—T

Harp Harp

2.2.11

VYpaBHeHue termtoBoro 6amanca: Q1+ Qx+ Q3 +...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DneKkTpu3aiys Tel U €€ MPOosBICHUs. DIEKTpUUecKui 3apsia. JBa Buaa 3apsa.
DNIEeMEHTapHBIN 3JIEKTPUUECKUI 3apsAll. 3aKOH COXPAaHEHHUsS 3IJIEKTPHUUECKOTO
3apsna

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJ/IHOM BEIIECTBE C THIIEKTPUUCCKOM POHUIIAEMOCThIO €

N L N S VA

er? 4mee, I

OnexTpuueckoe nojie. Ero aelictBrue Ha 31eKTpUUECKUE 3apsibl

3.14

—

. F
HaHpH)KeHHOCTB QJICKTPHUYCCKOTO ITOJIA: E= .
qnpo6ﬂbu71

g

ITone Toueynoro 3apsaaa: Er = k 2,
r

—

OJHOPOIHOE TIOJIE: E =const.

KapTI/IHBI JIMHUHA HAIIPSA’KCHHOCTHU 3THUX oJiei

IloTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T1OJIA.

Pa3HOCTh mOTEHIINATIOB U HaIps’KCHUC!

A, =0(e,—9,)=—0A¢p=qU
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[ToTenunanpHas 3Heprus 3apsaa B JEKTPOCTATUUECKOM MOJIE:

W=qo.
A=—-AW

W
HOTCHI_[I/IaJ'I BHCKTPOCTaTH‘{eCKOFO I10JI4: (P = E .

CBsi3p HaNpsSHKEHHOCTU MOJISI U PA3HOCTH MOTEHLHUAJIOB IS OJHOPOJHOTO
anekTpoctrarnyeckoro moyst: U = Ed

[IpuHUMI cynepno3uum 3JIEKTPUUECKUX MOJIEH:

E=E+E,+..,0=0,+¢, +..

IIpoBOHUKM B 3JIEKTPOCTATUYECKOM IIOJE. YCIIOBUE PaBHOBECUS 3apsi/iOB:

r —
BHYTPH IIPOBOJIHUKA E — () , BAYTPH M Ha [IOBEPXHOCTH IpoBogauKa P = CONst

JIUDIEKTPUKH B 3JIEKTPOCTATHUECKOM I10J1€. JIUDIIEKTprUIECKas IPOHUIIAEMOCTh
BenecTBa €

Konnencarop. D11eKTpoeMKOCTh KOHIEHCATOPA: C= U
€€,S
DNEKTPOEMKOCTh IIOCKOI0 KOHJIEHCATOpa: C= =¢C,

d

3.1.10

HapaJ'IJ'IeJ'ILHoe COCANMHCHUC KOHACHCATOPOB:
g=qt+tq+..,.Ui=U=.., Chapan =C1 + C2 + ...
HOCHeﬂOBaTeHLHOC COCANHCHUC KOHACHCATOPOB:

1 1 1
U=U+tUh+. ., qi=q@=.., C—:C—+C—+...
1 2

ocI

3.1.11

DHeprus 3apskeHHoro konaencaropa: W, = 7 = =—

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

AQ
Cuna Toka: l=— . [ToctosauEbli TOK: I = const
At At—0

Jnst mocrosiHHOrO TOKA q = It

322

VcaoBus CYIICCTBOBAHUSA SJICKTPHUYICCKOTO TOKA.
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Hanpsokenne U u OJIC E

3.23

U

3akon Oma 11 ydyacTKa Lenu: | =—

R

324

SHCKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCHMOCTD COIIPOTUBJICHHUA OOAHOPOIHOIO
IIpoBOAHHMKA OT €ro JJIHUHBI W CCUCHUA. Y,Z[CJ'IBHOC COIIPOTUBJICHUE

BEILLECTBA. R=p—

S

3.25

ATopOHHHx cui

q

Ucrounuku Toka. 9J]C uctouHuka ToKa: E=

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKaA

3.2.6

3akon OMa i1 TOJIHOM (3aMKHYTOM) 3IEKTPUYECKOM E.r
3

R+r

uenu: E = IR + Ir, otkyna | =

3.2.7

HapannenLHoe COCOAMHCHUEC ITPOBOAHUKOB:

1 1 1
I=H+L+..,U~=U=.., R—:E+R_+m'
1 2

TIapaLt

IlocnemoBaTeabHOE COCIMHCHIE IMPOBOAHUKOB:

U:Ul +U2 + ceey I] :IZZ ceey Rnocn:Rl +R2+ e

3.2.8

Pabota snexrpuueckoro toka: A = [Ut.

3akoH J[xxoyns - Jlenna: Q = I’Rt.

UZ
Ha pesuctope R: Q = A= 1°Rt = IlUt = —t

3.29

AA

kil I 1Y
At '

At—0

MOIIHOCTB SJICKTPUYICCKOT'O TOKA: =

UZ

2
TemioBas MOIIHOCTE, BhIeNseMas Ha pesuctope: P =1"R=—

U .

= El

At—0

A T. CUJI
-

MOIIHOCTh HCTOYHHUKA TOKA:

3.2.10

CBO6OIIHLIC HOCHUTCIIN 3JICKTPUUCCKHUX 3apdd0B B IMPOBOAHUKAX. MexaHu3MbI
MIPOBOAMMOCTU TBEPABIX METAJIJIIOB, PACTBOPOB MW PACIIJIaBOB 3JICKTPOJIMTOB,
ra3oB. HOJ’IyTIpOBO,Z[HI/IKI/I. HOJ'IyrIpOBOI[HPIKOBLIfI auonq
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3.3

MAT'HUTHOE IT1OJIE

3.3.1 MexaHuueckoe B3auMMOJEICTBME MarHuTtoB. MarHutHoe none. Bekrop
MarHuTHON UHIYKIHUH. [Tpunnun CYIEPIO3HUIINH MarHUTHBIX
noneit: B=B, +B, +...

JIMHUM MHIYKIUK MarHUTHOTO nofis. KapTuHa MMHUNA MHAYKIUA MarHUTHOTO
TI0JIS TTOJIOCOBOTO U TIOJJKOBOOOPA3HOT'O MOCTOSTHHBIX MAarHUTOB

3.3.2 |OmbiT Opcrena. MarHuTHoe Mojie INPOBOAHMKA ¢ TOKoM. KapTuHa nuHMMA
WHIYKIIMM MarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIICBOT'O MPOBOTHUKA, KATYITKU C TOKOM

333 Cuna Amriiepa, ee HanpaBJIECHUE U BEIUYMHA:

F, = IBl sina , rne @ - yrom Mexmy HampaBJeHHEM INPOBOJAHHMKA M
BekTOpoM B

3.3.4 - F,._=|gluBsina o
Cuua JlopeH1a, ee HalpaBlIeHUE U BeIUUuHa: Myop — |4 ,rne % - yron
Mexay BektopamMu U u B . JIBikeHue 3apsHKeHHON YacTHIbl B OJHOPOJAHOM
MarHiuTHOM TI0JIE

3.4 DJIEKTPOMATHUTHA S MHAYKOUA
34.1 [ToTok BeKTOpa MarHUTHON UHAYKIIMH: P t B
a
®=B,S=BScosa E/

3.4.2  |SBnenHue aneKTpoMarHuTHON MHAYKIMH. D/J]C nHayKIMK
343 3aKOH JIEKTpOMarHuTHOW nHAyKuuu Papanes:

AD :

i . =%

At At—0

344 OJ1C uHAYKIIMHU B IPSIMOM MPOBOTHUKE B g
JUIMHOM 1, B yIIEMCs CO CKOPOCThiO U v T RO RO
(U L1 ) B OJIHOPOJHOM MarHUTHOM Mose B: / >

/ /
W £/
VA —— vy
|Ei | = Blucos 0, rge % - yrom Mexay BektopoM B 1 HopManbio N k
IUIOCKOCTH, B KOTOPOii jiexkaT BekTopsl | m U ;ecm | L Buo LB,
3.4.5 [TpaBuno Jlenna
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3.4.6

o

NHAYKTUBHOCT: L= T ,um @ = LI

Al

Camounnykuus. JIC caMOMHIAYKIUU: Es=-L E =-LI,
At—0

3.4.7

2
LI
9Hepr1/151 MArHuMTHOTO ITOJIA KaTYIIKU C TOKOM: WL =

2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebarenpublit KOHTYp. CBOOOTHBIC DIIEKTPOMArHUTHBIC
KoJieOaHUs B UICATBHOM KOJie0aTeIbHOM KOHTYpE: . L

0 (t) = Gpay SIN (0L + @y )
1 (t) =0, = 00, cos (ot + ¢y ) =1,,.cos(ot+q,)

T = 20TC . omeyaa 0= - = =
®opmyina Tomcona: | =47 , OTKyz1a T \/E

CBsi3p aMIUIMTYIBl 3apsga KOHJEHCATOpa € aMIUIUTYAOM CHJIbl TOKa MpH
CBOOOJIHBIX AJIEKTPOMATrHUTHBIX KOJEOAHUSX B HICATHHOM KOJeOaTeIbHOM

max

koHType: Umax =

3.5.2

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYpE:

CU® LIZ cu?_ LI
+ = = =const .
2 2 2 2

3.53

BoinykeHHBIE 3JIeKTpOMAarHUTHbIE KosiebaHus. Pesonanc

3.54

[Tepemennsniii Tok. IIpousBoncTBO, mepenaya U MOTPEOIICHUE AICKTPUIECKOM
SHEpPruu

3.5.5

CBoiicTBa SJICKTPOMAarHuTHBIX BOJIH. Bzanmuas Oopu€HTanus BCKTOPOB B

AIIEKTPOMArHUTHOM BoJiHe B Bakyyme: E 1 B 1. C

3.5.6

[[Ixana 3M€KTPOMAarHUTHBIX BOJH. [IpUMEHEHHE 3JIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE paCIpPOCTPAHEHUE CBETa B OAHOPOAHOU cpene. ToudeuHbIit
nctouHuk. JIyd cBeta
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3.6.2

3aKkoHBI OTpakeHHs cBeTa. O = p B
a

A aad

3.6.3

[TocTpoenue n300paxxeHuit B MJIOCKOM 3epKaje

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

Tpenomienne cera: NSIN 00=N, sinf
AGCOIOTHBII TT0Ka3aTelb NPETOMIICHHS:

n, u

OTHOCUTENBHEIN IOKA3aTEelhb MMPpECIOMJICHUSA: nOTH -

n v
Xox Jiydel B pU3Me.
CooTHOIIEHHE 4YacTOT M COOTHOLIEHME [UIMH BOJH TIIpU  IEpexone

MOHOXPOMATHYCCKOI'0 CBETA YCPE3 I'paHUIly pa3aciia AByX OIITUUCCKHUX CPCA:

Vi=V,, nl)\'l = nz)“z

3.6.5

[TosHOE BHYTPEHHEE OTPAKECHHE.
[IpenenbHbIA  yroa MOJHOrO BHyTpenHero — Mp<H )
OTpaKEHHS:

sina._ = tL_n
Hp__:_
n

OTH

3.6.6

Cobuparomue n paccenBaromye JuH3bl. ToHKast TuH3a. POKYCHOE paccTOsHHE

1

F

M OIITHYECKAs CHJIa TOHKOM JTMH3LI: D=

3.6.7

®opMyIia TOHKOM JINH3BI: d

1,11 i .

d f F-
l\ h

YBenuueHue, JaBaeMoe JTUH30M: f

>
—h
pa
<

B ciydae pacceuBaroniei JIMH3bL:

F:E:m<l
H d
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3.6.8

Xoa iywa, MPOILIEAUIETO JIMH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuieckoil ocu. [loctpoeHne Hn300pak€HUN TOYKM W OTpE3Ka NPSIMOA B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3aX M UX CUCTEMax

3.6.9

doroanmnapaT Kak onTHYeCKUi npudop. I'na3 kak onTuueckas cuctema

3.6.10

Wutepdepennus cBera. KorepeHTHbIE HCTOYHHKH. YCIOBHS HaONIOAECHUS
MakCUMyMOB U MHHMMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JABYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB:

A
MakKCHMyMbI - A = sz ,m=0,+/-1,+/-2,+/-3, ...,

A
MHHEMYMSI - A = (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Judpaxuus cera. JudpakonHas pemeTka. Y ClIoBHE HAOIOEHUS ITaBHbIX
MaKCUMYMOB IIpHU HOPMAJIBbHOM MaJCHUHU MOHOXPOMATHUYECKOI'O CBETA C IUH/IH()ﬁ
BOJIHBI A Ha PEWIETKY ¢ nepuoaom d:

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

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

I'unotesa M. ITnanka o kBantax. ®opmyuna [Tmanka: E =hv

hc

®otonbl. DHeprus dorona: E =hv = EN pc.

Wmnynse gporona: P = c

®dororpdext. Onbrter A.I'. Ctonerona. 3akonsl GoTodPdexra

4.1.4

VYpaBHenue DiiHmreitHa i poroaddexra:

E(bOTOHa = ABmxoua + Exun maxs

hc hc 2
= ABbIXO,J_Ia = hV =5 E = mUmaX = eU

- 7 ’ Xp > "TKHHmMax 2 3amn
Kp

rae E(bomﬂa = hV

I[aBJICHI/IC CB€Ta. I[aBJ'IeHI/IC CBCTAa Ha IMMOJTHOCTBHIO OTPAKAIOIIYT0 TOBEPXHOCTL U
Ha MOJTHOCTBIO IMOIIOMIA0IIYHO ITOBEPXHOCTD

4.2

OU3NKA ATOMA
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4.2.1

IInanerapnas monens aTroma

422

[ocrynatsr bopa. Uzny4yenue u norsiouienrne (GoTOHOB MpH MEPEXoie aToma C
OJTHOT'O YPOBHS SHEPTUU HA APYTOM:

_he

hv =|E, —E,|

mn
mn

423

JIunenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEPIruu aToMa BOAOPOA:

-13,6 3B
n ZT,n=1,2,3,

E

43

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas mogens siapa ['eitzenOepra - MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M3oTomnsl

432

PasinoakTHBHOCT®.
A A4 4

Anbda-pacmam: 7 X =7, Y +,He,
bera-pacna.

o AX A Y + 0 =~
Sextponnsiii B-pacnan : 7 X =7, 48+ V,.

< R_ AX A Y + 0 &
Tosutponusii B-pacmarn : 7 X -, 48+ Ve,

lN'amma-u3nydenue

433

t
3aKoH paJnoaKTUBHOrO pacnajga: N (t) =N, 2T,

t
[IycTh m - Macca paaAOaKTUBHOIO BellecTBa. Torna m (t) =m,-2 7

4.3.4

SAnepusle peakuuu. JleneHne U CUHTE3 sAep
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