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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COO, a takxe
c yu€étoMm (enepasbHONM pabodeil mporpamMMmbl BocnuTaHus u KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yoilnx OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEILHOCTh U3YUEHHUSI TEM M Pa3JIeioB
y4e0HOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHTAHHA W Pa3BUTHSI OOYdYaIOIIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4i MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO Ha CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HUHTEIUICKTYyaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KasKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOYyYarolIUXCsl, OCBOMBULIMX
nmporpamMmy 1o (pu3uke Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus Ha YIiyOIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3yNIbTAaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YIbTAThl IO rOJjaM O0yUYEHUS;

coneprkanue yueoHoro npeamera «dusnka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovMX MpoTrpamm.

[TporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
NOJXOJJOB K MpEnoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB U SBICHUM, HM3y4aeMbIX XUMHEH, OUOJOTHEH,
dbuznyeckoir reorpaduer u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENEeIHIO XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUsI HOBBIX MaTepUajoB C 3aJaHHBIMH CBoWcTBaMu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBaHNE YMEHHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpETHEr0 00IIEro 00pa30BaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUSI.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. BenymuMm B Kypce ABIsSIeTCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEILECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoiara€T MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriyOoaéHHOTO YpOBHS
MPEANojaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofiepkaHusi MporpamMmbl Mo (PU3MKE JOHKHO OBITh IOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUH CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOnéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peanu3annu GU3NYecKoro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszena (temsl). IIpu sToM mox paGoTamu NpakTUKyMa HMOHHMAaETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa Ipe/ICTaBlIeHa €IWHBIM IepeuyHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYYarOIIMMHCS YMEHUSMH NIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a4H C SIBHO 3aJJaHHOU
Y HESBHO 33JJaHHOW (PU3NUYECKON MOJEIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaK U HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i KadeCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbIOopa GhU3nIeCKon
MOJIEH JUJIsl CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSAX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B TPOrpaMMe MO (PU3MUKE YUEHUUYECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpalinoHHOe o0opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (U3HKE KIIOUYEBbIX JEMOHCTpalMil asis
UCCIICIOBAaHMSI  U3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BaHNUN aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

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

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJE MO3HaHHS U (popMmHupoBaHHE
UCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUUMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTrmxeHne 3TUX Lened oOecreunBaeTCsl pelieHUeM CIeIyIoMUX 3ajad B
npouecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHUE YMEHUHN IPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C SBHO 33JaHHOU (hH3HUECKOM
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/ladyd, B TOM 4YHUCIE 3aJa4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHLMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanuud  HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE€ YCIOBUM JJIs Pa3BUTHS YMEHMHM HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeObHoro mnpeamera «®Dusmka» Ha ypOBHE CpEIHETr0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHuUs M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4yacoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HMHIAUBHUIYaJIbHBIX
0COOEHHOCTEN 00yUaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCHEpPUMEHT M TEOpUs B IMpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBJICHUN M MPOIIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Pons u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHOW HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIHBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi nabopatopueit o ¢usuke. [Ipumepsr usmepeHus
(bU3UYECKUX BEJIMYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIIMHM Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX MPOEKIIMH Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHHE CKOPOCTEMN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XApAKTEPUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKym.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETa (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUpPOTHI. J[BrkeHne HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHUMIT OTHOCUTEIBHOCTH.

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

CpaBHeHME PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHUHU OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacCHhl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrMXeHUs Opycka MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHIKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MPEICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHplE W HENOTEHUHMANBbHbIE CWIBL. [loTeHnmanbHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTALlMOHHOM noJie. [loTeHnumanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, MPY>KUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPILICHNUU PabOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWIIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

M3mepeHne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cusbl TITH, CKOPOCTH MOJEITHU 3JIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJECUCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS MPHU JABWXKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. [{nddy3us. bpoyHoBckoe ABMKeHHE. XapaKTep ABUKEHUS
Y B3aMMOJEHCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTPOMCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita lITepHa.

[IputsxeHre MOJEKYJI.

Mojgenu KpuCTaINIMYECKUX PELIETOK.

Habmoienue 1 ncciaenoBaHue U30MpoLeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnmemoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]y TOpsYeil U XOJI0IHOM BOJOM.

W3yyeHne H30TEpMUYECKOrO Mnpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHMX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMONpoHM3BOJNIbHAS — peJlaKcauus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPAlWs YaCTHIL], BHICOKHE
TeMIepaTypbl. BeipaxkxeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoliiecca Ha pV-auarpamme.

Teronepegaya  Kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tennmo€éMKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYjenbHas TeIIoTa CropaHus
tormBa. Pacuér KoauuecTBa TEIIOTHI MpH Teruionepenade. Ilonstue 00
aauabaTHOM IIpoIlecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKY 17151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3 KOMIIEHCAIllun
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeJIbI.

TexHrueckue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLIECChl: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIM3aIKs OMOOPTraHUYECKOTO TOILINBA JJIs
BBIPAOOTKH «TETUIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpolecca.



KomrmbrotepHbie MOJENN TETIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacepiieHHble ¥ HeHachlleHHbIE mapbl. KauyecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmyeckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzanus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimimpeHue KUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paCUIUPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0OaxX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHUE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSXKECHMUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuuyecknue yCTpOWCTBA W  TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paciMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUSI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTANINYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCHUMOCTH  JAepopMali  pPE3MHOBOro obOpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYNPOBOIAHHUKU.
DneMeHTapHbIN JIEKTPUYECKH 3apsl. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynmoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocth  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOIO MOJIA. Pa3sHOCTh NOTEHLMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsaja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB ISl JIEKTPOCTATUYECKOTO MO (KaK OJHOPOAHOrO, TaK U
HEOJIHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy AIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKkOHEUHOW TUIOCKOCTU. KapTuHBl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJIHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPS/I0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnextpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IMIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

O1eHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B €U, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEN0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McToOYHUKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DNEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOIMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

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

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIlpSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3ampIkaHKe TalIbBaHUYECKOTO JJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco6bl coennHeHnst UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuxym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMMPOTUBJICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumMoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh CONPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

DJIeKTpUYEeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIibl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUO,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO HOHA.

WccnenoBaHre  3aBUCMMOCTH  CONPOTHUBIICHHS  TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUYEHUYECKUHA  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenue xkypca pusuku yrayonéHHoro ypoBHs B 10 kacce ocyiiecTBiIseTcs
C Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnnle ROHAMUA, C6A3ZAHHbBIE C UZYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUU Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPOIHEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SIBICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJIKHE KPUCTAILIbI, JJIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKLIHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTIOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), NBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMAaTepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMognencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

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

Cuna Amrepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMarHeTUKH, Napa- U AMaMarHEeTHUKH.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTHUYCCKUC IIPOLECCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nMHUil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHNTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKOMU. [IOTOK BekTOpa MArHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WMHIYKTUBHOCTM B LIENH MOCTOSHHOTO TOKA.
SBnenue camounaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMU TeJl PU JABMXKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOM WHYKLWH.

HccnenoBanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYECKOU sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora kosneOanuid. llepumon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHW Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxarmux KoaeOaHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanre koyie0aHMM Tpy3a Ha MACCUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYOM CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mepepaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHuecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPAcCHpOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIEHUE, HMHTepdepeHus U
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXE€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTeHHA, Teraedon, CBY-neus,
yIIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIIUs.

Oo6napyxeHue nHHPAKPACHOTO U YIABTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxxeHue. IIpenenapHbiil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

Cobuparoniyie u paccenBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosiHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cepuyueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkiaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkInOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHuUsI B CUCTEME U3 MJIOCKOTO 3€pKajia v JIMH3HI.

[Tonyuenne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyUEHHUS Ha IBYX HIETAX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHune I1MHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuina» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha a0OCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMcTBa yactull. Bonnel ne bpoira. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GhoTope3nucropa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u normnoieHne GoTOHOB pU NEPEX0/Ie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonpl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nyueckoi KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (HUBUKHA JII OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIMMOC
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIbHOCTU. BHYTpeHHEe CTpoecHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUIEHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPENTHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYeCcKX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEHHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puzuku yriay0néHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoyeOaTeabHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU NPOU3BOICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKU, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHblE TMOJIOCAa 3€MIIM, 3QJIEKH MAarHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTraTENb SKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKI[MOHHAS Ieyb,
JMHUAN 3JIEKTpoIepenad, 3JIEKTPOABUTaTelb, pasap, PaaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass AHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
MPUEMHHKH, AJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCUHUCKOrO OOIIECTBA, PAaCHIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCS KAK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYIpaBlieHWH B 00pa3oBaTesbHOMN
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMHU  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTbH OIIEHMBATH CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHKY Hay4HOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC YKU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTM HAYyYHOW JESITEINBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OopMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LEIU AEATCIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYMSI B PacCMaTPUBAEMbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN €S TEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMMHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHEHHIO PA3JIMYHBIX METOIOB ITIO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ PpEIICHUs, HaXOIWThb ApPTyMEHThl A
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aJauyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS 1O (U3NKE B TPAKTUYECKYIO OOJIACTh
KU3ZHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nnopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HHPOPMALIMK (PU3NYECKOTO COAEPKAHMS U3
VWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHaJli3, CHCTEMAaTU3allMI0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PENIEHHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3alMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COAEPKAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpPMAlMU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY TPEACTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKM M BO BHEYPOUHOU
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10T0 YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeesiaTh pojid ¢ y4€TOM MHEHHH YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHWBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEINOUTEHHH;
Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHHBATh PUCKH M CBOECBPEMEHHO NMPHUHUMATH PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyYMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
TIeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKU.

B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YYUTHIBATh €ro MpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M CONIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM W 3TUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIBbHAs CHUCTEMa OTCuUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IaJIEHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycloBUs (TpaHULBbl, 00JACTH) MPUMEHHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IIPOLECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelieHus,
3aKOHbl HploOTOHA, mpuHOMI  OTHOCUTENBbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHUYECKOM HSHEepruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHMsI HMIIYJbCA W MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMHUKUA (CBA3b JABJIEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUXKEHUS W KOHLEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UJCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypod, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbld 3aKOH TEPMOAUMHAMHUKH, 3aKOH
COXpaHEHUsl PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa [ ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr @apajes A1 31eKTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCMOJB3YyS BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasi SHEPIus,
MeXaHU4ecKasl PJHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiIOBOrO NBUTATENS; JIEKTPUUECKOE IMOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIURJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJISA, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKeHHE, MOITHOCTh TOKA, AJIEKTpUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCTMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBHXKEHHE, TEIUJIOBOE JBH)KEHHE YACTHUIl BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaayu, 3JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN, IPU TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢uznyeckux BEMMYUH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  M3MEpPEHM, JlelaTh  BBIBOJABI IO  pe3ysibTaTaM
UCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI 110 IPOBEPKE MPENTIOKEHHONW TMIIOTE3bI: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJyYeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenoKEeHHOU
TUIOTE3bI;

co0ro1aTh paBuiia 0€301aCHOrO TPY/ia PY MPOBEACHUN UCCIIEIOBAHNN B
pamMkax  y4yeOHOro  SKCIEpUMEHTa, IMpakTUKyMa U  y4eOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTte pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJeb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBEYawlled TpeOOBAHUAM 3aJauH,
IPUMEHATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKHIX
TEOpUH TPU UCTOIH30BAHUM MATEMaTHYECKMX METOJIOB pEIICHHs 3aiad,
MPOBOANTH PAcu€Thl HA OCHOBAHUH MMEIOIINXCS TaHHBIX, aHAJM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIIMN 3HAHUN U3 IPYTHX
IPEIMETOB €CTECTBEHHO-HAyYHOTO0 IHUKJA: BBICTPAUBATh JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PaOOTHI N3MEPHUTEINHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKHUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKA, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHWUU JOCTH)KCHHUU
HayKM M TEXHOJOTMM Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBA;

OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MHQOpMAIHEeH (PU3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C KCIOJIHEHUEM pa3INYHbIX COLMAJIBHBIX pOJEi,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBLHO PACIPENEIATh AeTENbHOCTD
B HECTAHJAPTHBIX CUTYalMSX, aJ€KBAaTHO OLEHMUBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIbI B pEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIATH MOTUBALUIO K Oyayiiend npodhecCUuOHAIBHON AESITEIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOIMEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCIIOBUS MPUMEHUMOCTH MO/JIeNeil (PU3MUEeCKUX TEN U TPOLIECCOB
(stBI€HUIT): OHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE IOJIS,
rapMOHUYECKHE KOJICOaHUS, MATEeMaTHYECKUN MasTHUK, WJICaTbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiA[pa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth yclIOBUS (TPaHUIbI, OOJACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Ys OCHOBHBIE TMOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢dotorddekra, nepBrlii ¥ BTOpoil moctynarsl bopa, npuHLIKI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrana);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaIPSHKEHHOCTD JJIEKTPUYECKOTO TOJISA, MMOTEHIMAT 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIKYIIAs CHUJIA, HHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, IOJIHASI SHEPT U, SHEPT U
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz apa, SHEPTHsl CBSI3U SApa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIHUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWW MarHUTHOTO MOJsi NMPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHia;

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

MPUMEHSATH OCHOBOMOJATAIONIMEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIaTaKTUUECKON
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOM;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJb30BAaHUEM MPSAMBIX M3MEPEHMH, INpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh aOCONIOTHBIC H
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpPaTOPHOro 000pYAOBAHMS;

pemath pacy€THbIE 3alayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
(bu3nuecKkue MOJEeNH, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPHIl
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pE3yNbTATOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOil HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB PaOOThI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESTEIIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH TMpoLieccaMu, C
MO3UIIMHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHIKEHUM
HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEUYECKOTO
00111eCTBa;

OPUMEHATH pa3jlyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUU, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpynIe C HCIOJHEHUEM pa3IuYHbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PaOOTy TPYIIIbI, PALIMOHATIBLHO PACHPENEIATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHMBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npodeccuoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBINH METO/ ITIO3HAHUS TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 AHeMaTHa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
" bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea 3 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
. 1
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 hitps://m.cdsoo.ru/f16668d7
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIHbI

15 1

20 1

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

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazpeny 49
Pa3nen 4. 3JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 Onextpieckoe nose 24 https://m.edsoo.ru/f16b68d7
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
bubmuorexa [JOK
1 o i 1 1
3 VISHACCICHIL TIPaKTHIOoN 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1.1 M 14
ArHUTHOE Tiore https://m.edsoo0.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

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

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajln3M 15 bubmmorexa LOK
' PHyCKyIAp Y https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpett 0 https:/m.edsoo.ru/39859f
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — pyHAaMeHTaIbHas HayKa O | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpUs B IIpoliecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34¢49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX | bubnuorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (GU3UKU B (POPMUPOBAHUHU
6 COB quﬁ)!HHOﬁ Ha(b }1;)0171 Ea THUHBI 1 bubmorexa HOK
p yi . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JCATEITHHOCTH
Jmonen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXAHUYCCKOT'O ABUKXCHUA. prIMaﬂ n
oOpaTHas 3a/1au MEXaHUKH

https://m.edsoo.ru/e9as52{02




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

bu6mmoreka [JOK

8 Tpacwropus. epemenerie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NpAMOJIUHEITHOE

9 neuxkenne. ['padudeckoe onrcanue bubnnoreka [HOK
PaBHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

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

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

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

13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

I[BI/I)KCI:II/IC 10 OKPY’KHOCTH. YTJIOBast BuGmorexa LOK

15 U JIUHENHas ckopocts. [lepuon u

yacToTa. [{eHTpocTpemMuTtensHoe 1
MIOJTHOE YCKOPEHHE

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




KonTponbhas pabota no teme

bu6mmoreka [IOK

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

17 WHeprimanbHbIe CUCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbIe CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAs CHJIA. bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[TpuHIUIT CyNIePITO3UITUHN CHUL.

20 P:I_HGHI/Ie 3£qua IIpUMEHCHHE bubmorexa [IOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHHS.
21 OKBHBaJCHTHOCTh TPaBUTAIMOHHON 1 bubmorexa [JOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.eds00.ru/22757126
JIBroKeHrne HeOECHBIX Te U MX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

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

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

ra3e ¢ y4éTOM CHJIBI CONIPOTHUBIICHHSI
cpensl

https://m.edso00.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpateHus. [1nevo cuibl https://m.edsoo.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"Muunamuka. CtaTrka TBEpIoro Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
HMiynibe CUIIBI M U3MEHEHHE
33 HMITyJIbCa TeJla. 3aKOH COXPAHEHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUN KMHETHYECKOU SHEPTUU bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKU
[ToTeHunanbHbIe U HEMOTEHIMAILHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kKocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHUIUATBHBIX CUJI C
. bubnuorexa [JOK
39 M3MEHEHHEM MEXaHUYECKOH dHepTrun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
40 % EIZI];GHI/IC Beyan }J,Irm/l 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
A1 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacrasienuii o npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUS bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
TBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bu6mmoreka [JOK
43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pewerne sanas https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI buGnnorexa LIOK
https://m.edsoo.ru/1deb2367
43 YpaBHenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
50 H3omnporiecchl B UA€amIbHOM rase ¢ bubnnoreka [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo0.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Ocuosnoe ypasrenue MKT https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
>3 Pemenne sanas https://m.edsoo0.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

IMOCTYNATEIbHOTO TEMIIOBOTO
JIIBIDKEHUS €€ 9aCTHII




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
sgaHui 1mo teme "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBuid juist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 mapametpsl. [lapamerpsl T/l cucteMbl bubmorexa HOK
PAMCTPHL. 21apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHE 3HAYCHUS BEJTUYMH,
OIMCHIBAIOINNX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec51210
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Moenb uIealIbHOTO Ta3a B
59 TEpMOIUHAMUKE. Y CIIOBUS bubmmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TOH MOJIeIN
VYpaBaenue MenaeneeBa-Knanelipona
60 U BRIpaXKEHUE IS BHYTPEHHEHN bubmnorexa [IOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 OJIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBasucrarndueckne n HeCTaTHUECKIE https://m.edsoo.ru/acScac15
TIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTshI 1o rpaduky npouecca Ha pV-
ararpaMmme

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




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHITA BiYTpeRticit sneprii 1)1 https://m.edso0.ru/3d734561
CHCTEMBbI 0€3 COBEepIICHHUs padOTHI

64 KonBek1usi, TEII0MpoBOIHOCTb, bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KommmuectBo Tennotel. TemioéMKOCTh

65 Tena. YaenbHas U MOJIsipHast bubnmoreka [JOK
TEIUIOEMKOCTH BelllecTBa. Y AeIbHAA https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHus TOTLTHUBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsTre 06 anrabaTHOM Mpolecce. bubmuorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u paboTa Kak

68 Mepbl U3MEHEHHUS BHYTPEHHEN bubmorexa HOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

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

70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJJ https://m.edsoo.ru/2e945513

71 MaxkcumanbsHoe 3HaueHue KITJI. Iuxn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemtenue 3agau bubnnorexa LIOK

https://m.edsoo.ru/b3efal8b
73 DKOJIOTMYECKHE aCIEKThI bubnnorexka [JOK

HCIIOJB30BaHHUA TCIIJIOBBIX

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




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [TOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TerutoBeIe MaITHEL
KonrponsHast pabora o Teme
76 "TepmonuHaMuka. TenaoBeIe bubnmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MAaIlIMHbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmaorexa IIOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrplennpie 1 HeHACKHIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTHY U JAaBJIEHUS HACBIII[EHHOTO
73 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIEHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmoreka [IOK
OTHOCUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe Tena. AHU3OTPOIHS

CBOMCTB KPHCTAJUIOB

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




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps://m.edsoo.ru/6ee91e9f
Cybnumarust
Hedopmaru TBEpAOTO TENA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe pacMpeHue KUIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEILIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 YpaBHEHHE TEIJIOBOTO OamaHca hitps-//m.edsoo.ru/abl521fb

bu6mmoreka [IOK

87 Pemteriuc sazas https://m_edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110, UCKPUBIICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlammaca
O06001IeHre U CUCTEMATU3AIIHS

29 3HaHU# Mo TeMe "ArperaTHbie bubnuorexa [JOK
cocTosiHus BeuiecTa. Ma3oBbie https://m.edsoo0.ru/0b52575¢
nepexopl”

Kontponbnas paboTa mo teme
" bubnuoreka [IOK
90 ArperaTHbie COCTOSIHUSI BEIIECTBA.

dazoBble nepexobl"”

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




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

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUS bubnmnorexa [IOK
DAL P https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero nelictue bubnnoreka [JOK
Ha DJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubnnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTeHnuaabHOCTD
97 AIIEKTPOCTATHYECKOTO OJIsI. Pa3HOCTE bubmmnorexa [IOK
P ‘ hitps://m.eds00.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
b
101 Pemrenue 3amau nbsmorexa LOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JIMANEeKTpUKY U OJYIIPOBOHUKH B bubnuorexa [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
N bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap 8 P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK

110

Pemrenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
. " bubnnoreka [HOK
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe
" https://m.eds00.ru/5752603f
noJie
114 KontposbHas paboTa mo teme bubnnoreka [HOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
bu6mmoreka [IOK
115 VYcoBus CylecTBOBAHUSA
https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
/C https://m.edsoo.ru/0839al15
117 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPUYECKOEe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY nenbHo€e CONPOTHUBIICHUE BEILIECTBA. bubnnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
bu6mmoreka [JOK
120 CMEILIaHHOE COCNMHEHUEC

IIPOBOAHHUKOB

https://m.edsoo.ru/236f7¢07

121

Pacuér pa3BeTBIEHHBIX
anekTpudeckux nenei. Ilpasmna
Kupxroga

bubmuoreka [JOK
https://m.edsoo.ru/1794c¢f37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE sajad https://m.eds00.ru/6761bf0f
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TerntoBass MOIITHOCTD, BEIAENIsIEMAasI Ha bubmnorexa [IOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221{40fb
bu6mmorexa [IOK
129 P
CHieHAe sajad https://m.cds0o.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
3 OPOTKOE 3aMBIiatiie https://m.edsoo.ru/546£5632
132 Konznencarop B Lienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenue 3amaa mo reme bu6mmorexa [IOK

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHne U cUCTeMaTU3aIUS
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonrponsHas pabora o Teme bubnuoreka [IOK
"IlocTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
P P . bubnuorexa [JOK
139 Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acruiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmmorexa LOK
P p ' https://m.edsoo.ru/4b423491
®dapanes 11 3JIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92676
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubnnoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI
YHpOBOA PHOOP https://m.eds00.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU TOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX

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




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHure HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIB)KEHHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0o.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" MIIH
"HccnenqoBanne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHHYECKOro
MasiTHUKA OT €ro napamerpos"”

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

150

@u3NYECKU IPAKTUKYM IO TEME
"U3mepeHune paBHOICHCTBYIOMIEH

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPU IBMKEHUU OpyCKa 10
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "HM3ydenue
JIBUKCHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhduimeHTa TpeHus
10 BEJIMYUHE YTIIOBOTO

ko3 dunmenta 3apucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
Tpenus" wim "M3yuenue ABMKEHUS
rpy3a Ha Bajly ¢ TpeHueM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
Bpamenus" win "KoHnctpynupoBanue
KPOHUITENHOB U pacy€T CUII
ynpyroctu" win "M3yuenue

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

bu6mmoreka [JOK
https://m.edso0o.ru/b83b1607

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




154

155

156

YCTOMUYMBOCTH TBEPAOIO TeNa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" unn "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TEJIAa C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne u30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" wiu "M3ydenue
M30XOPHOTO Tporiecca’ uiun
"N3yuenue nzobapuoro mporecca”
nin "IIpoBepka ypaBHEHUS
coCTOSIHUS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanne agnadaTHOro
npouecca” unu "HU3ydenne

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

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

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U HEPTrUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHON TEeMI0ThI
raBieHus Japaa" wim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" WU
"N3mepenue abCoOIIOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". Msmepenue
Kod(ppuimeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUI0 U3NTyYEHHUs CBETOAUOA" UITU
"N3y4eHne MpoTeKaHus TOKA B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pa3HocTu
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

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

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenqoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"U3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK

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




"HccneqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unn "HccienoBanue

bu6mmoreka [IOK

160
3aBHCUMOCTHU COIIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJBT-aMIIEPHOM
XapaKTepPUCTUKH Auoaa"
PesepBHeIit ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubnmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O0001IEHNE 1
162 CI/ICTEM&TI/IL’»ZI_II)I/ISI 3HAHUU 110 TEME bubnnorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHelit ypok. O60011IeHNE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepubIiil ypok. O6006111eHIE 1
164 CI/ICTEMaTmZLII)Hﬂ 3HAHUU 0 TEME bubnmorera [TOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblil ypok. O6006111eHIE 1 bubnuorexa [IOK

cucreMaTrmus3alnua 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmoaunamuka. TernaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bubmuorexa [JOK

168 cUCTEMaTH3allMs 3HAaHUI IO TEME 1
I https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese it ypok. O6001eH1e
PBHBIH YPOK HICHHE U bubmnorexa LIOK

170 CHUCTEMATHU3a 3HAHHUH 110 TEME 1
VCTEMATHIAMIA SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"Toku B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue

n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHUTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX 1oJjel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarunuTtHoe 1oJ€ MPOBOJHUKA C | bubnnoreka [JOK
TokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262

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

bu6mmoreka [IOK

5 Pemenue 3anau 1

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

6 [Ipumenenue 3akoHa Amnepa. | bubnnoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U

7 MOy b. JIBIOKEHUE 3apsSKEHHON 1 bubnuoreka [IOK
YaCTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
ToJie

bubmuorexa [JOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

9 Pa6 JI
aOTa CILIR Soperiia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 P
CHHICHHE Saad https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmotexa [IOK
PP > Hap https://m.edsoo.ru/30£f9608
JTMaMarHeTHKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTrkoB. [Ipumenenne bubmmorexa [IOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruautHoe nose" https://m.eds00.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 2IEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa bubmorexa [IOK
AYRHR N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
16 /C
JAC mrayKimn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnnoreka [JOK
QPapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe 251eKTpru4ecKoe moie. bubnnorexka [JOK
Toxu ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemrenue 3agau ubmroTexa O

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




bu6mmoreka [IOK

21 IIpaBumno Jlenma
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 WH yKTI/IBHOCTI/I B eIZIIjIH bubmorexa LOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camounnaykuuu. 3J1C bubnunoreka [JOK
CaMOUHIYKUHUU https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO MOJIsl KaTYIIKU bubnmoreka [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3ana
HHICHHE 3aAa4 https://m.eds00.ru/88£69d2b
O000111eH1E U CHCTEMATH3ALIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 KonTponbhas padota no teme bubnuorexa [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7¢1db385
I"apmonnueckue konedaHus
KunemaTnueckoe ¥ TMHAMHAYECKOE
29 OIUCAHKE KOJIeOaTEIbHBIX bubmorexa [JOK
. https://m.edsoo.ru/87ce9498
JIBMOKCHUH
DHepreTuveckoe onucanue. BeiBos
JUHAMHYECKOTO OIHCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUH 13 X

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
R frebar https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeEMaTHYECKOTO Bubmaorexa ITOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
KoJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxarolue KojaeOanusl.
33 BHZX €HHBIE KOJIeOaHus Bubmorexa ITOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOJICOaHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Permrenue 3amau https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIHBIX bubmiorexa [JOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa LHOK
" https://m.edsoo.ru/eb84182f
KoJe0aHus
18 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnuorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edso0.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmnoreka [JOK

nacajibHOM KoJIe0aTeIbHOM KOHTYPC

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoJjieOanus. B KT €
FICOARI. DRIHYHRACHHE htps:/m.eds00.ru/5¢668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOD B LICOHU IIEPEMEHHOTO Bubmorexa ITOK
A PEI p https:/m.eds0o.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTHU B LENU bubmumorexa [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKON 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTATYIHOE U IEUCTBVIOIIEE Bubmorexa ITOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3onaHc B 2J1eKTpUUECKOH LIEMU Bubmorexa ITOK
p H https://m.edso00.ru/087506df
bu6mmoreka [JOK
47 Pemnrenue 3ana
tenm s https://m.edsoo.ru/al 6836a4
WneanbHeblif Tpanchopmatop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
oTpeOIeHNE AIEKTPHUIESCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
49 Kp JIBTYpa I/ICHOJ‘IB30§aHI/IHp bubnnorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
SKU3HU
Bubnuoreka IIOK
50 Pemrenne 3agau 1

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemrenue 3ana
HHerH Aat https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIS
52 3HAHUHU 110 TEME bubnnorera [IOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
Mexanuueckue BOJIHEL.
53 XapakTEPUCTHUKU MEXaHUYECKUX Bubmorexa ITOK
P p https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBoiicTBa MEXAaHNYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3Byk. X
BYK- AapaKTCPUCTHI 3BYKa https://m.edsoo.ru/138b6£f09
56 NndpasByk u ynerpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.eds00.ru/7380038f
57 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydeHue 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bu6mmorexa [IOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 IIprnMeHeHne 2IEKTPOMArHUTHBIX Bubmorexa ITOK
p p https://m.edsoo.ru/49be 19
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>Karolleu cpeibl

https://m.edso0.ru/9f96f1{8




& KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edso00.ru/f9566406
Pemenue 3agau Ha npuMeHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEIBHBIN MMOKa3aTesb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
MOJTHOTO BHYTPEHHETO OTPAKEHUSI
Pemenue 3a1a4y Ha prUMeHEHHE
67 3aKOHOB OTPAXEHUS U MPEIOMIICHUS bubmmorexa LOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jucnepeust
68 cBeTa y(;IJIO)KHBI;)ﬁ COCTi 6en(1))ro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIunzel. @OKyCHOE paccTosTHUE U bubnnoreka [JOK
OITHYECKAas CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 ITocTpoeHne n3o0pakeHHi B JTMH3aX bubnuoreka [IOK
U UX CUCTEMAaXx. Y BEJINYCHUE JIMH3bI https://m.edsoo.ru/bb53b1dS
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

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




bu6mmoreka [IOK

72 I
143 Kaic orrtiHeckad cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensl
73 i} I/IMGHI/IMOJ(:Z[TI/I re(I))MI[e HYECKOU bubmnorera [IOK
p P https://m.edsoo.ru/cd174a10
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
75
Jlucniepeus cera https://m.edsoo.ru/lelb6ecbe
bubmuorexa [JOK
76 u
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HAOIIOICHUSI MAKCUMYMOB U bubnnorexa LIOK
A yM https://m.edsoo.ru/c6416d48
MUHHMYMOB
78 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlugpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bubnuoreka [IOK
Ha0JII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemenue 3amau
A https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3amau nomorexa O

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.edso0.ru/0b36363d

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

87 KonTponbnas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TpUMEHUMOCTH

28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
3JIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTU

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

90 Jlopenua. YcioBre NnpuYMHHOCTH. bubnnoreka [JOK
OTHOCHTEBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE IJTUHBI

91 DHEprusi U UMITYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUen u

92 HMITYJIbCOM PEIATUBUCTCKOU bubmmorexa LHOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa BuHa bubnnorexa LIOK

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




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBueHnue DitHmITeHA 15
98 dororddekra. "Kpacnas rpanumna" bubmorexa HOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bounsr ne bpoiing. J{irHa BOIHBI A€
101 b Of/iJISIIIL/I aI:);Me BI §6naCTn ! bubnnorexa LIOK
p P p . https://m.edsoo.ru/5df8bafl
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmnorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Crnenmduka U3MEpeHUH B
104 MHKHO$H e COO”II“)HOIHGHI/IH bubmmorera [TOK
POMHD o https://m.edsoo.ru/65783dec
HeonpeaenénHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edso0o.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 " TO". "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI IO UCCIICTIOBAHUIO CTPOCHUS
108 aroma. [Imanerapnas Mojenb aToma bubmmorexa LOK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bubmuorexa [JOK
10 IT b
? OCTYHATH Hopa https://m.edsoo.ru/404dfad%a
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXKIECHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bubnmnoreka [JOK
MAacCcOBO€ YHCIIO Anapa. M30Tonsl. https://m.edsoo.ru/34adaSde
PanyoakTUBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa MOHU3H ero
pyrom bubmuorexa [JOK
114 n3iydeHus. BiousHue

PaarO0aKTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepusie cuibl. [ledext maccsl
sanpa. SlnepHsle peakunu. nepHbie
peaktopsl. [IpoGaembr
YIPaBISIEMOTO TEPMOSIEPHOTO

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




CHHTEe3a. DKOJIOTHYECKHE aCIIEKTHI
Pa3BUTHS SAJICPHON SHEPTETUKHU
Meto/ibl perucTpaluu u

HCCICO0BAaHHUA SJICMCHTAPHBIX
qaCTHll. CDYH,Z[aMCHTaJ'II)HI)Ie

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/1ac08asb
u nentoHusl. [Ipencrasienue o
CrangaprHoil Moaenu. KBapk-
TJIFOOHHAS! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026{fd37
KapTUHBI MUpa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubnuorexa [JOK
3HavYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [IOK
120 TENIECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/0bI, INTAHETHI, X BUIUMOE bubnnorexa LIOK
p ABL, ’ o https://m.edsoo.ru/aac588eb
NIBIDKEHNE
Conneunas cucrema. CoJrHIIE.
bubmuorexa [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUHUK

sHeprun CoJiHIIa U 3BE3NT

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




3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CrieKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETHUMOCTB"

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCIEI0BATENBHOCTU https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTABICHUS O
bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUU
. https://m.edsoo.ru/d09da494
ConHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnuorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
sIApax rajakTHK
Bcenennas. Pacuimpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbmioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 Macmrabnast cTpyktrypa Beenennoii. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npodiaembl bubnuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@uU3NYECKU IPAKTUKYM II0 TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"MccnemoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"HccnenoBanne IeiCTBUS

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




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiaum
"M3y4yeHue 3aBUCUMOCTH CHJIbI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUs
cuiibl Amnepa”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMU'" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO moJjsg"

®du3MUeCKuil MPAKTUKYM 110 TEME
"HccnenoBaHue SBIEHUS
camounaykiuun" wim "Coopka
MOJIEITH 3JICKTPOMArHUTHOTO
reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasATHHKOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes MOCIIE0BATEIBHO

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

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

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

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

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




137

138

139

140

141

COeIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U pe3ucTop" win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue rnokazaresist
MPEJIOMJIEHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CUCTEME U3 IIJIOCKOT0 3epKaja U
JTUH3BI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaenqoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIlECTBA
(Ha mpuMepe KHUJIKHUX JUH3)" WK
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaronIMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
cBeta"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

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

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

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

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

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




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra"” wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIUOJI OT HaIpsKeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916£82

143

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

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

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa c ucnoab30BaHKUEM J103UMeETpa”
win "M3ydenue noraomenus oera-
YaCTHUIl ATFOMUHHAEM"

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

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JUIsl OTIPEIEIICHUS
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noiaymapus u
sipkue 3BE3761" win "HaOmrogeHus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH 1 3BE3AHBIX
CKoTIeHu#"

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




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Posib GU3UKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 N o
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBEeKa
O0001IeHNE U CUCTEMATH3AIUSA
147 3HaHui. Poib U MecTo pu3uKH u bubnunoreka [HOK
aCTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
HAay4YHOU KapTHHE MHUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pons ¢pusmyueckoii Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
148 ¢bu3nveckoil KapTHHE MUPa, MECTO bubmmorexa [TOK
. https://m.edsoo.ru/e7d400f4
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
pSiIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOE
O000I11IeHNE U CUCTEMATHU3aIUs bubnuoreka IIOK
149
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHuH 1o TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0600611eHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATHU3aIHSI E6 1OK
. nOJIMoTEKA
152 3HaHu# 110 Teme "CTaTHkKa TBEPIOTO
p
" https://m.edsoo.ru/3cca482e
Tena
O00011IeHE U CHCTEMATH3AIUSA
. " bu6mmoreka [JOK
153 3HAHUHA 110 TeMe "3aKOHBI

COXpaHEHHUs B MEeXaHHKe"

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




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS Eu6 OK
. nOInoTEKA
155 3HaHu# o Teme "TepMoauHaMuKa. 1
D — https://m.edsoo.ru/c63f7¢10
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHU# no TeMe "ArperaTHsie bubnuorexa [JOK
COCTOSIHMA BeliecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanl"
O0001IeHNE U CHCTEMATH3AIUSA
. " bu6mmoreka [IOK
157 3HaHUM MO TeMe "DIEeKTpUYecKoe
o https://m.edsoo.ru/3bf0def9
O0001IeHE U CHCTEMATH3AIUSA
. " . bu6mmoreka [IOK
158 3Hanui mo teMe "llocTOSHHBIN
STeKTpHYCCKHi TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CUCTEMATHU3aIUs
. " bu6mmoreka [JOK
159 3HaHUU 10 TeMe "TOKHU B pa3InyHbIX
cpeax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HaHW# 110 TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O0001IEHHE 1
P P N bubmuorexa [JOK
161 CHCTEMAaTH3aIus 3HaHUM T10 TeMe
" eKTpOMATHITHAS HHAYKIUA" https://m.edsoo.ru/053e2248
PesepBublii ypok. O0001IEHHE 1
P P . bubnuotexa [JOK
162 cucTeMaTHu3allus 3HaHuM o TeMe

"MexaHnyeckne Koiaeoanus"

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"MexaHu4ecKue u
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBubIil ypok. O60011IcHIE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"Onruka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

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

bu6mmoreka [IOK
https://m.edsoo.ru/52ad 1603

166

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"Ocnobl CTO"

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

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHHUA 110 TeMe
"KopnyckynsipHO-BOIHOBON
nyanuzm"

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

168

169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®u3uka aroma"

PesepBHelit ypok. O6001IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHBIX YacTUIl"

PesepBHelit ypok. O6001ICHNE 1

cucTeMaTHU3alus 3HaHUH 10 Teme
"OnemeHTh! acTpoduzuku”

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

bu6mmoreka [JOK
https://m.edsoo.ru/905¢5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOIETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHUCTEMa OTCuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DJIIEKTPUYECKUH 3apsii — IpU PpPELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBI)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpIHs, B3aumoeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOSHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
0o0bEMa TeN MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHCalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITYJIbC TC€jla, KWHCTUYCCKAsAd SOHEPIrus, IOTCHIUAaJIbHAaA
SHEPTUsid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)H3H‘ICCKI/II71 CMBICJI UCITOJIB3YEMbBIX BCIWYHWH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINC JTAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIJIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKIe BETMUMHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPeTHSIS
KHHETHYEeCKash ~ DJHEPrus  XaOTHYECKOTO  JBHKCHHS  MOJICKYIL,
CpeIHEKBaIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprusi, pabora raza, Kodh(HUIMEHT MOJIE3HOTO ACHCTBHUS
TEIJIOBOTO IBUTATEIIS; IPH ONMKUCAHUY MTPABIIIBHO TPAKTOBAThH (PHU3UUECKHIA
CMBICTT HCTIOJIb3yEeMbIX BEITUYHH, UX 0003HAYCHHS U €IMHUIIBI, HAXOIUTh
(bOopMyIBI, CBSA3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AIIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3HUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE I0J€, HANPsKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUEHHS U EAMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO
(U3NUECKyIO BETUUMHY C IPYTUMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3UYeCcKre 3aKOHBI ¥ TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TaroteHus, I, 11 u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUS MEXAHUYECKON YHEPIUH, 3aKOH
COXpAHCHHSI HMITYJIbCA, TPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISAPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHUHETUYECKON HSHEPruu TEIUIOBOTO JBHKEHHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUsI ANEKTPUUYECKOTO 3apsA/a, 3akoH KynoHa; mpu 3TOM pa3nuyaThb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3nuyaTh yCJIOBHS UX 0e30MacHoro
MCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BremoaaaTh OKCIICPUMCHTBI MO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agadyy) M THIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyA0BaHUS,
IPOBOJUTH ONBIT U (POPMYIMPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3UYECKHUMH BEIUYHHAMH C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh pPE3YJbTAaThl TIOJYYCHHOW 3aBUCHUMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl U TpaduKOB, JAeNaTh BBIBOIBI 11O
pe3ynbTaTam MCCIIeIOBaHUS

10.12

Cobumonats paBuiia 6€30MacHOro TPyAa MPHU MPOBEACHUN UCCIICTOBAHUIMA
B paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 3amauM C SIBHO 3alaHHON (pru3Hyeckod MOJeNbo,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauy BEIOUPATh (PU3NUECKYIO MOJEIb, BBIACIATh (PU3HMUECKUE BEIINIUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pPELIeHHs, MPOBOIUTH PaCUEThl U
OLIEHUBATh PEATIbHOCTh MOJyYEHHOTO 3HAUYEHUs! (PU3NUECKON BEITMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUNH C OMOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMHM JJIS  TOHCKA, CTPYKTYpUPOBaHMUS,
UHTEpPOpETallMd M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IIPOIIECCOB OKPYKAFOIIECTO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecnieueHust 0€30MacHOCTH TMpH oOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHSI 30POBBS U COOITIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIeH cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO paclpeAesiTh 00sS3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CHUTyalHAX, aACKBATHO
OLCHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi

JleMOHCTpHpOBATh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PAHULIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJAEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (U3NIecKux 3a1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
IPOBOJIUMOCTbh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE 1€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAs MHIYKIMS,
JIeHICTBME MarHUTHOTO 110JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMarHUTHBIE KoysiebaHuss ¥ BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHUE, NpeloMiieHue, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUM




saddekr (poToaddexT), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAA, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PA3IUYHBIX Cpelo) U
AJIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCMONB3ysd (hu3mveckue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, AJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIWS MarHUTHOTO IOJs, cuja Amrmepa, cuia
JlopeHiia, WHIYKTUBHOCTh KaTYyIIKH, OHEPIrHs OSJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3aps] ¥ CHJa TOKa B TPOLECCe TapMOHUYECKUX
AJICKTPOMATrHUTHBIX KoJeOaHul, (POKYCHOE pacCTOSIHHME W ONTHYECKas
CWJIa JIMH3BI, IPU ONHCAHUU TPABHIBLHO TPAKTOBATH (PH3UYECKUIN CMBICI
UCIONIb3YEMBIX BENUYMH, HMX O0O3HAUeHUs M EJAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKUE BEIUYHHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbCc (OTOHA, TEPUOA
MOJTypacmnaja, SHEPTUsl CBA3M aTOMHBIX Sifiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMBbIX  BEJIWYUH, UX
0003HaYeHHsI M €IMHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIHMUYMHAMH, BBIUUCISTH 3HAUYCHUE
(U3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaUIEIbHOTO COEIUHEHNS TPOBOAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJIEKTPOMarHUTHOW HWHAYKIUHU, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MIPEIOMJICHUS CBETA, ypaBHeHUE DWHINTEHHA 11 poTtorddexTa,
3aKOH COXpaHEHHUS HHEpPruM, 3aKOH COXPAaHEHHS WMIIYJIbCca, 3aKOH
COXpaHEHMs DBJIEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3akoH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBiI€HUE BEKTOpa WHAYKIMM MAarHUTHOTO  IOJIS
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEJOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM TNPSMBIX M KOCBEHHBIX M3MEPEHMH; INPH
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIWYHH;
IPU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHHS M HCIIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DU3UYECKHX BEIIMYMH B BUIC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroiaTh npaBuIia 6E30IIaCHOrO TPYAA IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Yd4eOHOro OSKCIEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JCSATEIBHOCTH C UCTIOJIb30BAHUEM H3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4uM BEIOUPaTh (PU3UYECKYIO MOJIEIb, BEIICTISATH PU3NUYECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBble IJIsi €€ pelleHus, MPOBOIUTH PACUETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HECMMPOTUBOPCUUBYIO HCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOPOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IGCKI/IC SABJICHUSA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOIMYJSPHOI
uHpOpMaLlUY, TOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHLUIBI JAEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTe THpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: Oe30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPaHEHHSI 37I0POBbSI U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaGoTtare B rpymme ¢ BBIMOJIHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CHTYALUSAX, aJCKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIoILEero Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMpOLECCEe MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogaenupoBanne  QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponb u w™ecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHOM HAyyHOM KapTUHbBl MHpa, B
MPaKTUYECKON AEATEIbHOCTHU JIFOIEH

MEXAHUKA

##H#PartH#H#KITHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIWKeHHA. (CucremMa oOTcuéTa.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) " YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXeHUe MepeMenieHul U
CIIOKEHHE CKOPOCTEMN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U NEPEMEIIECHUS] MATepUaIbHON TOYKU OT
BpEMEHU

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAs CKOPOCTh. [lepuoa n
yactoTa. LleHTpocTpemMutenbHoe ycKopeHre

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, ABUKECHUE
CHapAI0B, LICTIHBIC U PEMEHHBIE NIEpEAaun




2.2

2.3

[Ipaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUHU C HAadaJbHON
CKOpPOCTBIO, paBHOM HyNI0. VM3yueHue IBUKEHUS
HIapHKa B BA3KOM KUIAKOCTU. M3ydeHue nBHUKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IUHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. lHepuuanbHble CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIIO3UNU CUJT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoit cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHBIX TOUYEK

224

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBXKEHHUS U cuia TpeHus nokost. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NPH IBU)KEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

227

[MocTymarensHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tena

228

229

2.2.10

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalicHU.
[Imeyo cumpl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuuyeckue yCTpOﬁCTBaZ MNOAIIHUITHHUKH,
ABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW IIOCKOCTH TMOJ JeHCTBUEM
HECKOJIbKUX cHiI. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

###Par####3AKOHBI COXPAHEHINA B MEXAHUKE

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI

2.3.1 MaTepUAIbHBIX  TOYeK. HMwmmynbc cuibl U
M3MEHEHUE UMITyJIbCca Tela
232 3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoe

NBIKEHHUE




233 Pabota cuibl
234 Mo1HOCTb CHIBI
235 Kunernueckass »HeEprus MaTepuUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhapyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanbHasA SHEPrus Tena BOIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIE U HENOTEHIMAJIbHBIE CHIIbL. CBSI3b
237 paboOThl HENOTEHUUAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPIHMH CHCTEMBI TEJI. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TexHudyeckne yCTpOMCTBA: JBHUKCHUE  PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEMl  Ten  NpuU  HEyNpyrom  yzaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
##H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE JIBUIKECHHE.
Hudbdyzust. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIEN

Macca  monekyn.  KommuecTBO — BemecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MO.]'IGKy.]'IprHO-KPIHGTH‘-IGCKOfI TECOPHUU HUACAIIBHOTO
rasza

AOcomoTHass TemmepaTypa Kak Mepa CpeaHei
KUHETUYECKOU OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactui rasa. [llkana remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JanproHa




3.2

33

["a30BbI€ 3aKk0HBI. 30mponecchl B HAEaIbHOM rase
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBUCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOTo raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIUIoNepelaun: TETUIONPOBOHOCTb,
KOHBEKLHUSA, U3JIy4eHHe. Termno€éMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbIii 3akoH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTaIys paboThI ra3a

3.25

TeroBele  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TerUIoBbIX MammnHax. KoadduimeHt mone3Horo
nevictBust (manmee — KIIJ[) TemimoBoil MamiuHBI.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B NpHUpoAe. TeruioBble JBHUTATENH.
DKonorudeckue mpoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOM
TEIJIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanre u koHmeHcanus. VMcnapenune u

3.3.1 KUIIEHUE. YelbHas TEIUIoTa IMapooOpa30BaHMUs.
3aBUCHUMOCTh TeMIIEpaTyphbl KUTIEHUSI OT 1aBJICHUS
332 A6COHIOTH3.51 u OTHOCHUTCIIbHAasA BIIA)KHOCTDH

BO3Ayxa. HachlleHHbIN nap




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHble
Tesla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEPHUaIbI

334

3.35

[InaBiieHne u KpucTauIM3ausa. Y IeJIbHas TEIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA
###Par##IJIEKTPOCTATUKA

4.1.1

4.1.2

Onektpuzanus Tena. DJEKTpUueckui 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

B3aumopeictsue 3aps10B. 3akoH Kynona

DneKTpuueckoe ToJe. HanpsoxkéHHocTh
ANEKTPUYECKOro mnoiid. IIpuHuun cynepno3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[IpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHeHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrUsl 3apsKEHHOIO
KOHJIEHCaTopa

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

###Par#HH#TIOCTOSIHHBIA SJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. HMcrounwku Ttoka. Cua
TOKa. IIOCTOAHHBIN TOK




422

Hanpspkenune. 3akon Oma 1 yyacTka Lenu

423

424

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro toka. 3akoH JDKoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (manmee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  gns mONHOM  (3aMKHYTOM)
aneKkTprueckoi rienu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIMMOCTh MOJTYNPOBOAHUKOB. CBOHCTBA p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNIEKTPUUECKUI TOK B 3JEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMAIUSA. DIEKTPOIN3

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSITENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHHUueCcKue ycTpoicTBa: aMIEpPMETp, BOJIBTMETP,
peocrar, HUCTOYHHUKHN TOKa,
AJIEKTPOHArpEBATENbHBIE npuOopsI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. M3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToOYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmionenue
JJIEKTPOJIU3a

11 KIIACC




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

SJIEKTPOAMMHAMUKA

##H#PartH#H#MAT'HUTHOE I10OJIE. DJIEKTPOMAT'HUTHAA MH/YKIMA

43.1

TlocTostHHBIE MAarduThbl. B3aumonelictBue
NOCTOSHHBIX MAarHUTOB

432

433

434

MarnauTHoe nojie. BekTop MarHuTHOM UHAYKIUH.
[IpuHnun cynepno3unuu. JIMHHUM MarHUTHON
WHAYKLUH. Kaptuna  nuHwmit MarHUTHOH
WHJIYKIIAU T10JIs1 TOCTOSIHHBIX MarHUTOB

MarnuTtHoe 1noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUI TOJS JUIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJILLICBOI'O ITPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb U HampaBiCHUE.
JIBu>keHHe 3apsKeHHOM 4acTUIBI B OAHOPOTHOM
MarHuTHOM noje. Pabota cubl Jlopenia

4.3.6
4.3.7

SIBrIeHME NEKTPOMAarHUTHOM HHAYKIIUH

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHaykuuu. 3akoH AJIEKTPOMarHUTHOM
nHaykunu Papanes

4.3.9

4.3.10

BuxpeBoe anextpuueckoe none. IC nHayKIMu
B MPOBOJIHUKE, JBHXKYLLIEMCS MOCTYNATENIbHO B
OJIHOPO/IHOM MarHUTHOM I10Jie

[IpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NupyktuBHOCTH. SIBNeHne camomHaykuuu. 3/1C
CaMOWHAYKITUU

9Hepr1/151 MAaramMTHOIO ITOJIAA KaTyIlIKU C TOKOM

DIJIEKTPOMArHuTHOE T0JIe

4.3.14

4.3.15

Texuuyeckue yCTpOﬁCTBaZ IIOCTOAHHBIC
MAar"uThbl, S3JICKTPOMArHuThbl, SJCKTPOABUIATCIIb,
YCKOPHUTEIN OJICMCHTApPHBIX HaCTHII,
WHAYKOMWMOHHAA I€Yb

[IpakTuyeckne paboThl. M3ydeHHe MarHUTHOTO
OJIs1 KaTYILIKKU ¢ TOKOM. McciienoBanue AeicTBUs
IIOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sABIEHUS  DIIEKTPOMArHUTHOM
WHIYKLIHAA

KOJIEBAHMA Y BOJIHBI




5.1

###PartHHMEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneobarensnas cUcTeEMA. CBoOogubIe
KoJIe0aHuUsL. I"apmonnueckue KoJIe0aHuUsL.
[Tepuon, yactora, amrmuTyaa u asza KonedaHmii

[IpyxuHHBIIA MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen AMHaAMUYECKOE OINMCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

[IpeBpamieHue 5sHEpruM IpU TaPMOHUYECKUX
koneOanusax. CBS3p aMIUTUTYABI KoJeOaHMA
MCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KoJleOaHU
€€ CKOPOCTH U yCKOPEHMS

5.1.5

KonebartenbHblit KOHTYP. CBoOOIHBIE
AJIEKTPOMAarHuTHBIE KOJE€OAaHUS B UACAIbHOM
KoJe0aTenbHOM KOHType. AHAJIOrus MexXay
MEXaHUYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpAaHCHUSA OHCPruM B HUACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE

BLIHY)KIICHHBIG MEXaHHUYCCKHEC KoJIeOaHMUSI.
Pezonanc. Pe3onancHas KpuBasi. BHHY)K)ICHHBIG
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKa. AMHJ’II/ITYI[HOG u
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKAa W
HAIpsXKCHUA

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebiieHue AIEKTPUUECKOMN SHEPTHH.
OKOJIOTMYECKUE PUCKH IPU  MPOU3BOJICTBE
JIEKTPUUIECKON DHEPIUH. Kynerypa
WCIIOIb30BAHUS 3IEKTPOIHEPT U B
IIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
AIIEKTPHUYECKUI 3BOHOK, JTMHUAH JIEKTpOTIepeiad

[IpakTuueckue paboThL. Uccnenoanue
3aBUCHMOCTH TIEPHOJa MallbIX KOJIeOaHMid Tpy3a
Ha HUTU OT [UIMHBI HUTA W MAacChl TIpy3a.
HccnenoBanne nepeMeHHOro0 TOKa B ILIEMH U3
MOCJIEZIOBATEIbHO COECAMHEHHBIX KOHJAEHCATOpA,
KaTyIIKH U pe3ucTopa




5.2

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

Mexanunueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacmpocTpaHeHus U JuiMHA BOJHBL. [lomepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par### HMurepdepenuus u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

524

DNEKTPOMAarHUTHbHIE BOJIHBL. Y CIIOBUS U3TYUCHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHtanuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKE€HUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTepdeperys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMAarHUTHBIX BOJIH. [IpumeHeHune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ pagMOCBSA3M M TEIEBUICHUS.
Pannonokanus. DneKTpoMarHuTHOE 3arps3HEHUE
OKpY’Karolllel cpeibl

5.2.8

Texnuueckune YCTpOMCTBA: MY3BIKAJIbHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHIUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

#H##Par#H#HOIITUKA
[IpssmMonuHeiHOE pacnupoOCTpaHEHUE CBETa B
oaHopoaHoM cpexe. JIyu cBerta
OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenne n3o0pakeHHi B INIOCKOM 3epKalie

533

534

5.35

[Ipenomnenne cBera. 3aKOHBI MPEITOMIICHUS
cBeTa. AGCOJIIOTHBIN MMOKa3aTeb NPeIoMIICHUS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yToJI IOJIHOTO BHYTPEHHETO OTPAXKECHUS
Hucnepcusi cera. CilOXHBIM cocTaB 0enoro
ceera. LBer

5.3.6

Colwuparonue U paccenBaroIie JUH3bL. TOHKas
nuH3a. @OKyCHOE pacCTOSTHUE M OTITHYECKAs Chjia
TOHKOW nuH3bL. [locTpoeHne wu300pakeHU B
coOMparImux ¥  PacCeHBAIOIIMX  JIMH3AX.




®opMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOMN
ONTUKH

HNutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIOBUS HAOIIOACHUSI MAKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHONW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakius ceera. Judpakunonnas pemérka.
VYcnoBue HaOMOACHUS TJIaBHBIX MaKCHMYMOB
MpU TaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHudeckue  yCTpoWCTBAa:  O4YKHM,  JIyIa,
¢oroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TU(GPaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuueckue paboThl. V3mepeHue mokazaTens
MIPETIOMJICHUSL. Wccnenosanue CBOICTB
n300pakeHU B JINH3aX. Hab6monenue
JTUCTIEPCUU CBETa

BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCUYECKOM
MEXaHHUKH. [Toctynatet TEOPUHU
OTHOCUTEIIBHOCTA:  WUHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
33MCIIJ'ICHI/IC BPEMCHH U COKpPAIICHUC NJIMHBL

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEpPrUed U HUMITYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3MKA

##HH#Part##JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[lmaHka CBS3M JIHEPTUU
¢oTOHAa € ero 4acTOTOW. DHEPrusi U HUMITYJIbC
¢doToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (ororddexra.
Omnpiter A.I'. CtoneroBa. 3akons! pororddhexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.1.4
7.1.5

Hasnenune ceeta. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue YCTPOKCTBA: ¢doTro3eMeHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToMa

7.2.2

[Toctynmater bopa. M3nyueHue u mOIJIOLMICHUE
(OTOHOB TIpH MEPEX0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroi. Buael cnektpoB. Crnekrtp
YPOBHEW dHEPIUHU aTOMa BOJOpPOAa

7.2.3

7.2.4

7.2.5

BousiHoBbI€ cBoiicTBa yacTull. BonHbl e bpoins.
KopnyckyisipHO-BOTHOBOM Jyalln3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAJIIAX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa
TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN

aHamu3  (CHEeKTPOCKOIl), Jia3ep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkpbITHE PaavoOaKTUBHOCTH. OnbIThI
Pesepdbopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOrO m3nydyeHus. CoiictBa anbda-,
oera-, ramMmma-Hu3JIy4eHHUs.. Bnusinue
PaAMOaKTUBHOCTH Ha KUBBIE OPraHU3MBI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb sigpa [eizenOepra — MBanenko. 3apsin
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnan. DNEKTPOHHBIA U MO3UTPOHHBIH
Oera-pacma. I"amMMma-u3mydeHue. 3aKkoH
PaauoOaKTUBHOIO pacnaja

7.3.5

OHeprus cBsI3U HYKJIOHOB B sIJIp€. SIIepHbIe CUIIBI.
Jedekt maccol spa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




7.3.7

Snepubii  peaktop. TepMmosiAepHBI  CHHTES.
IIpo6aembl 1 IepCrIeKTUBSI SAEPHON SHEPIETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPreTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHnyeckue ycTpoWcTBa: IO3UMETpP, Kamepa
Bunbcona, sinepHbliii peakTop, aToMHas bom0a

[Ipaktuyeckune paboThl. MccnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3us, SpKue 3BE3HI,
IUIAHETHI, X BUAUMOE JBIKCHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOI TpyIIIBL.
IImaneTsI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Manble Tena ColHEYHON CUCTEMBI

8.3

8.4

Conane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, panuyc, TeMneparypa, nx
B3aUMOCBs3b. J(MarpaMma «CreKTpanabHbIN K1acc
— CBETUMOCTB). 3BE3 b1 TJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY TS 3BE3/I rJIaBHOM
MOCJIEIOBATEILHOCTH

###Part##BayTpeHHee CTpOCHHE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXACHUN U 3Botonmu CosHua U 3BE3N.
Oransl KU3HU 3BE3]]

Mnuneunsiii [IyTe — Hama ['anaktruka. CrinpanbHas
cTpykrypa l'amakTuku, pacmpeneieHue 3BE3f,
ra3a u nelu. [lonoxxenue u npuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ramaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xa006ma. PazOeranme ramaktuk. Bospact wu
panuyc BcenenHoii, Teopusi boapmioro B3phIBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
W3IIy4eHUe




MacmraOHast CTPYKTypa Bcenennoi.
8.10 MeraraiakTuka. Hepeménnsie  mpoOiiemsl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpOBaHHOCTE YMEHHI pPACIIO3HABATh (DU3WYCCKHUE SIBICHUS

(npoueccm) 1 0OBICHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIeCKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (U3MKM W  TEPMOJUHAMUKH,
AIIEKTPOAMHAMUKY, KBAHTOBON (DM3WKM ISl aHAIM3a U OOBSCHEHUS
SBJICHUN MUKpOMHpA, MAaKpOMUpa U MEramMpa, pasjinyaTb yCIOBHS
3 (rpaHuIBl, 00J1aCTH ) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BceoOIuit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PUINUYECKUE
MPOLECChl, HCHOJb3ysl OCHOBHBIE  TOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3a/Jaud C SIBHO
3aJJaHHOM M HEeSBHO 33JJaHHOM (PU3MUECKO MO/EIbIO: HA OCHOBAHUHU
aHaJgu3a yYCJIOBHS BHIOMpPATh (PU3MUECKHE MOJICTH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTHYECKMX METOJOB  pELIEHUs  3ajad,
MPOBOAMTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3yJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOyIOIIMEe TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB IIKOIBHOTO Kypca (U3MKH, a TAaK)Ke MHTErpaluu
6 3HAHUM W3 JpPYyrux M[PEeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/IG SABJICHUS




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIB3YEMBIMA B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIEI0BATENbCKOM  JI€ATEIBHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMuHbBIMM crocobamMu paboTel ¢  uHGpopManuei
(Gu3NYECKOT0 COJEp)KaHUs C HCIOJIb30BAaHUEM 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 Ui aHaIu3a U
00BsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKaHUSA
JIEMEHTA

1 MEXAHUKA
1.1 KNMHEMATUKA

Mexaau4deckoe JABHIKCHUC. OTHOCHTEIBLHOCTh

MCXaHHUYCCKOI'O ABMXKCHHA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

=rr'= [Ux.q,.u__].

U, =—L =x,. aHAJIOTHYHO v, =¥, U.=Z,.
t—0

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Beluncnenue nepeMelenys 1 IyTu MaTepuabHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 1O rpaduKy

3aBHCHMOCTH Vx(t)




- . AD
YCKD[}EHIIE MaTepHAaIBEHOI TOYKIL a = —L =
t—s0

t

114 Af
Au, ,
a, = =(v,),". aHAIOTIMHO a, = (v, )", a.=(t
A |y ‘ T
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Vpxt
x(1)
0
+
1.1.5

ox

Ve(t) — Vo, = const

®




Ox

const

1.1.6

1.1.7

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOG JBHXXCHHUC:

at

x(t)=x,+u, t+
v(t)=u, +at
a, = const

fo - Lﬁ‘x = 2'H:r [IJ _Il]

L
HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S = 1

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v
: = 0
l g
Yo a
o0 Xo f—-

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

-

[.r{t} =x, U, f=x +U,cosa-f
1 , .
_]'{I}=_:I.',:,+U,:,1.f+gJ—=J'C,+UC,51ﬂKI-I—£
: 2 2
v (t)=uv, =uv,cosa

v.(f)=v,, +g 1 =y,sino— g

g.=0
g, =—g =const




1.1.8

Kpuonunerinoe npuxenue. [[BH>keHue MaTepruaibHOM
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTH

=—=2
w T v

2w

2o

. LleHTpoCcTpeMUTEIBPHOE YCKOPEHHE TOUKH:

— 2
e = — = w°R

e




R
. [lonHoe yckopeHne MaTepHalbHONW TOUKH

Teépnoe Teno. [loctynarensHOE 1 BpalaTeibHOE

119 JIBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
WNuepumanbHple cucteMbl oTcué€ra. llepBblii  3aKOH
t-21 Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. [I1oTHOCTh BENIECTRA:
m
Py
p
1.2.2 =




Cuia. [IpuHUun cyneprno3uiu CUL:

-

FpaBHogeHCTB = F1 + F2+- "

paBHOJEHCTB

1.2.3 1




1.2.4

Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO

>
-

Fi =ma,

Ap = FAt




1.2.5

At
npu

F = const

const

-

—

‘FIE F21

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

>

Fip = —Fp

12
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1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSXKCHUSA MCXKIY

TOYCUYHBIMU MAaCCaMH PAaBHBI

mm

F=¢ 1112

RZ
F
G
R




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIbI

TSDKECTH OT BBICOTBHI h Hal MNOBCPXHOCTBIO INIAHCTBI

panuycom RO:
_ GMm
" Ry +hy?

mg

(R
0

+
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cwuiia tpenusi. Cyxoe TpeHue.
Cuuta TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus noKos:
Ep < pN
F
P
<
UN
Koaddurment tpenus
JlaBneHue:
P=7%
1.2.9 p
S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaluCHHA:

[M| = Fl, rae | — muiedo cuist

-

F

OTHOCUTEIBHO  OCHM, Tmpoxojasmedn depes Touky O

NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

[HenTp macc Tena. LleHTp Macc cUCTEMBI MaTepUATbHBIX

TOYCK:

- -

myry + myry+...

T,
e m; + my+...







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
IIEHTP MaccC TeJla COBIMAJAET C €ro IIEHTPOM THKECTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1}:"1 +F,+...=0

HHHPar##
#1.3.4

3akoH [lackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:
p =po + pgh
p
###Par##t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#H#H#Partt# B
#1.3.6
P
BBITECH




1.4

€CJIH TeNO U KUIKOCTh Iokosrcs B ICO, To

FApx = ngBbITeCH

F
Apx
prgv
VYcnoBue miaBaHus Te
3AKOHbI COXPAHEHUA B MEXAHUKE
NMiynsc MaTepralbHON TOYKU:
p=mv
p
#H##HPar##
#1.4.1
m
14
HHHPar#H Nmnynbc cucteMsl Te:
#1.4.2 p=p;+p+..




3aKOH N3MCHCHUA U COXpaHeHI/IH I/IMHlebca:
HHPar# B CO

#1.4.3 Ap = A(pl + P2+- . ) = FlBHeLL[HAt + FZBHeLL[HAt-I_' -







1BHEIITH

At

2BHEIIH

At

B UCO , eciu

Ap = A(py +pat...

A(




, €CJIH

- -

FlBHe[I_[H + FZBHemH+- .

1BHEIITH

2BHEIH




0
PeakTuBHOE JABIKEHUE
F
#HH#Par#H AF x
#l.4.4 Pabota cuiibl Ha MajIOM MepeMenIeHUN:
A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax
i F
0}
MOoOIIHOCTh CUIIBL:
€CJIM 32 BpeMs
At
1.4.5
At
paboTa CUITbI U3MEHSAETCS Ha , TO MOITHOCTH CHUJTBI
AA
P=— =F-v-cosa
At Ar—
146 Kunernueckas sHeprusi MaTepuaibHOU TOUKH:

2 2

mv p
EKPIH =5 =5

2 2m




KHWH

my

2m

3aK0H M3MEHEHUST KHHETHUYECKOM OHEPTHUH CUCTEMBL

MmatepuanbHbix Todek: B MICO AExkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas sHEprus:

JJIA TTIOTCHIMAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

lmoreHIy

210TeHIl

AE

MOTEHI]

[ToreHnuanpHas SHEPTUS MAaTEPUATLHONM TOUKH B
OJTHOPOJTHOM TIOJI€ TSPKECTHU:

EHOTeHu =mgh

TIOTEHI]




mgh

[TorennuanbHas SHEPTUA YIPYro 1ehOpMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH M3MEHEHHUS U COXPAaHEHUSI MEXaHUYECKON SHEpruu:

Euex = Bsm T EI'.[CIT‘EI'DI:-

1.4.8 B IICO AEyex = Ascex menoresm. cns
B IICO AEyex = 0, eCIH Ascex renoresn. cax = 0
1.5 MEXAHUYECKHUE KOJIEBAHHMA 1 BOJIHbI
['apmonnueckue KojeOaHUsI  MaTepUAIBHOM  TOYKH.
1.5.1 Avmmmtyna u  ¢asza konebanmii. Kunematmueckoe

OIIMCAaHUC!




x(f) = Asin( ot +q,)

v.(n)=x/.

a(f=(v,),=—e"x() =a +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4yecKoe OIHUCaHue:

ma, = —kx,
ma
X
_kx’
rae
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
FE, = —kx

—kx.

DHepreTHyeckoe  OmucaHue  (3aKoH

MEXaHWYECKON PHEPTUN ):

COXpaHCHHS




CBsI3b aMIUTUTY/IBI KOJICOAHUN CMEIIEHUS MaTepHATIbHON
TOYKM C aMIUIUTyAaMH KojeOaHui €€ CKOpoCTH W

YCKOPEHUSI:

Upee =0, a_ =04

1.5.2

1.5.3

1.5.4

[Tepuon 1 yacToTa KoJieOaHUH:

[Tepron Manbix CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA.

T=2IJI
g

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHKA:

m
T =271 |—

k

Bremyxnennsie konebanus. Pesonanc. Pe3onancHas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—-
v




2.1

1.5.5

2.1.1

Wutepdepennyst u audpaxiys BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mopgenu CcTpoeHHsI Ta30B, KUIAKOCTEH M TBEPABIX TEI.
[TycTh TepMoauHaAMHUUECKast cucTeMa (Te0) COCTOUT u3 N
OJMHAKOBBIX MOJIEKYJI. Torga KOJu4ecTBO BEIIECTBA

N _m

vV=—=
Ny




2.1.2
2.1.3
2.14
2.1.5

2.1.6

rac

— 4Kciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
u

u
— MOJIIpHAas Macca BEIeCTBa

TermoBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
BzanmojeiicTBre yacTHI] BemecTBa

Huddys3us. bpoyHoBCcKkoe qBUKEHHE

Mopens naeansHOTo raza 8 MKT

CBs3b MCXKAY HaBJICHUCM U CpeHHeﬁ KHHETHISCKOM

BHCPFHCfI MOCTYIIATCIIBHOT'O TCIIJIOBOT'O JABUXKECHUSA

MOJIEKYI UJeaIbHOTO Ta3a (ocHoBHOe ypaBHeHHe MKT):

nilrn!cuj _2?'1 £

7 2
3

rae m0 — Macca OJTHOM MOJIEKYJIbI,




- KOHIIEHTpPAIUS MOJIEKYJT

2.1.7 AolcomotHas Temneparypa: T =t +273K

CBs13b TEMIICPpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOM

BHGPFI/Ieﬁ IMOCTYHNATCJIbHOI'0 TCIUIOBOTO JOBUKCHHA C€ro

MOJIEKYII:
2.1.8 I
P Ly 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT

Mogenp uaeaabHOIO raza B TCPMOJAUHAMUKE:

(Vpaprerme Merrereera — Kiareifpona
| BEIpaKeHH e U1 BHYTPEHHEH JHePIHH

VpapHeHne MeHzueneepa — KiameiipoHa (IIpHM

3AIIIICI):

oV =""RT =vRT =NkT, p=PRL
2.1.10 1L LL

BrIpaKkeHIle 111 BHYTpeHHell 3Hepriil 0IHOATOME

raza (IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%vRT =%NH —3 MRt —ve,T= %pV

2




3akoH JlambTOHa IS MABJIEHUS CMECU Pa3peKEHHBIX

ra3os:
p=p1t+p2t..
p
1
2.1.11
+
2
+
N3onpouieccsl B pa3peXeHHOM I'a3e ¢ TOCTOSIHHBIM YUCIIOM
MoJiekyn N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
n3zoxopa (V = const):
p
— = const
T
2.1.12




const

b

nzobapa (p = const):

V— t
T—COTlS

const

I'paduyeckoe mpeacrapneHune u3onpoieccoB Ha pV-, pT- u
VT- nnarpamMmmax.

OOBbeIMHEHHBI Ta30BbIA 3aK0H:
pV

— = const
T

2%




const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

HaCbIH_[CHHBIG W HCHACBIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSE IIJIOTHOCTH M AAaBJICHHUS HACBIIICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOIO I1apa
BiaxxnocTs BO31yXa.
OTtHocuTeIbHAS BIIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[Hapa (T)
p
HaChIIIIapa
2.1.14
(1
p

mapa

(1)




(T)

(M

HachIIIIapa

apa

HN3meHeHune arperaTHbIX COCTOSIHHM BEIIECTBA: HUCIIapCHUC

211 U KOH/ICHCAIUs1, KHTIEHUE KUJKOCTH
5116 W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
o Y KPUCTAJUIM3ALMS
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTpeHnHss sHeprus
Termonepenaya kak cHnocod H3MEHEHHs] BHYTpPEHHEU
223 sHeprun  Oe3  cosepuieHuss  paboTel.  KouBekuwus,
TEIIONPOBOAHOCTh, U3JIy4YEeHUE
KonngecTBO TEIIOTHI.
Y enpHast TENI0EMKOCTD BelleCcTBa C:
Q = cmAT
224




cmAT

225

2.2.6

227

VY aenbHas TeruioTa mapoodpaszoBanus L: Q = Lm.
VY nenbHas TerioTa miasiaeHus A Q = Am.

VYV nenpHas TEIIoTa CropaHus TOIMBa q: Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Brruncnenne pabotel mo rpaduky mporecca Ha pV-
JIuarpaMmme

[lepBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUy; + A1 = (U — Uy) + Ag,




w

U
1
)
+
A
12
Anna0ara:
Q12 = 0= A1, = (U — Uy) = AUy,
0
12
0
=




o

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumele mporiecchbl

[Ipunuumne! aeiictBus Ternosbix MamuH. KIT/:

— Aaamt — QH-?I‘P _|Qxcut| =1— |Qxcm|
MakcumanbHoe 3Hauenue KIIJ. [{ukn Kapno:
T T, T
2.2.10 MAX TN = Nygy = — =1- 2=
T marp T Harp
YpaBHeHHE TEIIOBOTO OanaHca:




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpuzanuss Tel U €€ MPOSIBICHUS. DJIEKTPUUYECKUN
3apsan. JIBa Buma 3apsga. DIeMEHTAPHBIA dIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPUIYCCKOT'0 3apdaa

B3aumogeiicTBue 3apsanoB. Touednsie 3apsiapl. 3aK0OH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUICKTPUUECKOMN

MPOHUITACMOCTBIO




F:k|q1|-|?l 1 _|"'?1|'19':

&1 4mes, 17

3.1.4

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE
3apsabl

Hanpssk€HHOCTB IEKTPUYECKOTrO TOJIA:

-

* F
qnpo6ﬂbn7l
E
q

pOOHbIH

F

ITone ToueuHoro 3apsna:

4

E, =




3.1.5

OIHOPOAHOC II0JIC:

E = const.

const.

KaptrHbl TMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeHuIMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

PasHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

Ay = q(P1 — ¢2) = —qAdp = qU.




q(¢

¢
2
)
—qA¢
qU.
HOTCHHI/I&J’IBH&H 3Hepr1/151 3ap5ma B BHCKTpOCTaTI/I‘{eCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




-AW

IToTenmuan QJICKTPOCTATUYICCKOI'O I10JIA:

d,_ﬂ
q
¢
q
%

CBs13b HaHpﬂ)KéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUIWAJIOB IJIA

OJHOpOHOTrO 3ekTpocTarnueckoro nojst: U = Ed

[TpyHIMI CynepNO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




ITpoBOJHUKH B 3IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA

Et=0




0
, BHYTPHU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA (P = const

3.1.8

3.1.9

I[I/IBJ'IGKTPI/IKI/I B OJIEKTPOCTATUUCCKOM ITOJIC.

I[I/IE)JIGKTpI/I‘IeCKaSI IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpAa:

€98

d

&€




eC

3.1.10

HapaJ'IJICJ'II:-HOC COCAMHCHUE KOHJACHCATOPOB!:

Q9

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+CZ+---




apaul

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/ICHCATopa:

_qU_CUZ_q2
€T 2 2 2C

qU

CU

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

Cuia Toka:
1=-2q
3.2.1 Aty 0
ITocTosaanIi TOK: I = const
i nocrosiHHOrO TOKA q = It
320 VYcnoBus CyliecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hanpsoxkenue U u 9J1C E
3akon Oma aJig y4acTKa 1emnu:
U
==
R
1
3.2.3
R




324

325

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. 3aBHUCUMOCTh
CONPOTHUBIICHUS] OJTHOPOJTHOTO MPOBOAHUKA OT €T0 JTMHBI

" CCUCHUS. y,IleJ'IBHOC COIIPpOTUBJICHHUE BCUICCTBA.

l

Ucrounnku Toka. 3J]C ucTtouHmKa ToKa:

ACTOpOHHHXCH}I

E =
q

A

CTOPOHHUXCUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHUKA TOKA

3akoH Owma i TOJIHOM (3aMKHYTOM) 3JIEKTPHYECKOU

uenu: E = IR + Ir, oTkyna

[=—
Rr

3.2.6

[TapannenbHOE COEMHEHNUE TPOBOIHUKOB:
I=11+12+..,U0U1=02=..,

1 1 4 1
Rnapann Rl RZ

3.2.7

napaut







3.2.8

HOCJIGI[OBaTeJIbHOG COCAMUHCHUC HpOBO,HHI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+...

ocI

Pabora anekrpuyeckoro Toka: A = [Ut.
3akoH [xoyns — Jlenna:
Q = I?Rt




Rt

Ha pesucrope

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

329

MomHoCTb SJICKTPHUYCCKOT'O TOKaA:

A4
p="" =mU

At Ar—l
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

Lﬂ

P=I'R=—=IU
R
MoniHOCTh HCTOYHHUKA TOKA:
A
PE = : =Kl
At

CBoOOAHBIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexXaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoauuku. [1onynpoBoIHUKOBEIH 110

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJEHCTBME MarHUTOB. MarHuTtHoe
nose. Bekrop marmuTtHOM — MHAyKUMH. [IpuHnmn

Cynepro3nuu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+




332

333

JIlvHMM WMHOYKIMUM MarHUTHOro mnoisa. KaptuhHa nuHMI
WHIYKIUU MAarHUTHOT'O noJIs OJIOCOBOTO u

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTeI[a. MarsuuTtHoe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH WHAYKOUHW MAarovuTHOI'O ITOJIA JJIMHHOTO
npsaMoro  npoBOJHHKAa W 3aMKHYTOI'O  KOJIBLEBOI'O

IMPOBOAHUKA, KATYIIKHN C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJIMYUHA!
F, = IBlsina

IBlsina
, TJIE 0L — YTOJI MEKY HampaBIeHUEM ITPOBOJTHUKA H
BEKTOPOM

12

334

Cuna JlopeHua, e€ HallpaBJIEHHUE U BEJINYUHA!

Frop =1 q | vBsina
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34.1

Jlop

| gl vBsina
/1€ 0L — YToJI MEX/Jly BEKTOpaMu

-

v

JIBrm>keHuEe  3apsHKEHHOM  4acTUMLbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH:

® = B,S = BScosa

OJHOPOAHOM




BScosa

7 B
2%
G2
34.2 SBnenue anekTpomMaruuTHOM nHAYKIMK. D/1C nHayKuuu

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD
343 E - =’
N .r
A
s
\d U, N
; !
OJ1C uHAYKIIMY B IPSIMOM MPOBOIHUKE JITMHOM 1,
JBHKYIIEMCS] CO CKOPOCTBIO
v
1
344
(wll




B OJIHOPOJIHOM MarHMTHOM MoJjie B:
| E; |I= Blvcosa

Blvcosa

, TJIE 0. — YTOJI MEXy BEKTOpoM B 1 HOpmaiibro

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

luv

; €CIIn




1
B
B
, 1
%
1%
TO
| E; |= Blv
| E

Blv




3.4.5 [TpaBumo Jlenma
NHIyKTUBHOCTB:
L= ()
T
L
1
3.4.6
D
, mmn © = LL
Camounnykuus. DJIC caMOMHIYKITUU:
AT
E, =—L—L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIKHA C TOKOM:
W = LI?
)
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

Kosie0aHus B UICATLHOM KOJieOaTeTbHOM KOHTYpC:
[0(7) =Guassin( o1 +,)

11['{] =g, = g, cos( ot +qy) =1, cos(ct + @)

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyIa
21 1
w=—=—
T VILC




2w

LC

CBs13b aMIUTATYZBI 3apsiia KOHJICHCATOpa C aMIUTATYIO0N
CHJIIBI TOKa TIpU  CBOOOJIHBIX  DIEKTPOMArHUTHBIX

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:

Do = —

()]

352

3aKOH COXpaHEHHsI SHEPTUHU B UCAbHOM KOJieOaTeIbHOM

KOHTYpE:




3.6

353

BrinyxkaeHHbIe 3JIeKTpOMarHUTHbIE Koniebanus. Pe3onanc

354

355

Ilepemennbiii  TOkK.  IlpousBojcTtBO, Tiepenaya H

noTpeOIeHne 3IEKTPUIECKON SHEPTUn

cuUt LI* Ut LI’
+ = e = MEE — const.
2 2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. Bzaumuas

OopueHTaluusd BCKTOPOB B SHCKTPOMaFHHTHOfI BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

[IpssMOoNMHENHOE PACIIPOCTPAHEHUE CBETA B OJHOPOJAHOU

cpene. Toueunslid uctouHuk. JIyd cBeta

3.6.2

3aKOHBI OTpPaKEHUSI CBETA.

a=p




3.6.3

3.6.4

alp

S

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKaiie

3aKOHbI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

sino

sinf.

AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUA:

c
Nasc = ;

abc




OTHOCUTENBHBIN MTOKA3ATENb NPETOMIICHHUS:
N, 1

n =
OTH nl vz

OTH




Xox my4eil B Ipu3Me.
V1I=Va, Mk =Mhy
CooTHOIIEHHE YacTOT M COOTHOIIEHHE JJIMH BOJH HpU

nepexoac MOHOXPOMATHUUYCCKOrO CBCTa 4YCPC3 T'paHUIY

pasziena AByX ONTHYECKUX CPEII:

3.6.5

n,<n, n,

ITonHOE BHYTpEHHEE OTpAXKEHUE.

[IpenenbHBIA Yoy MOJHOTO BHYTPEHHETO OTPAYKEHUS:
. 1 n;
Sinay, =——=—
Norn ny

Sina







Coluparonyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOoKyCHOE PaCCTOSIHUE U ONTHUYECKAsi CHJIa TOHKOM JIMH3BL:

1
D=—
F
D
3.6.6
F
1
®opmyna TOHKOU JTUH3BIL:
1 4 1 1
d f F
d
3.6.7 B
1
+




VYBennuenue, JaBaeMoe JIMH30M:

h |f1
r=0="a




d A~

A

F\ h
f

k4

B ciydae paCCGI/IBaIOI_Heﬁ JIMH3BI:

3.6.8

1
D F=—=0,
0= DO







Xon Jty4a, IpOIIEAEro JUH3Y M0 IPOU3BOJIbHBIM YIJIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenune n3odpaxeHuit
TOUYKHU U OTPe3Ka IPSIMOIl B COOMPAIOIINX U PACCEUBAIOLINX

JIMH3aX U UX CUCTCMax

doroammapaT Kak omNTHUYeCKWd mpubop. [ma3z kak

3.6.9
ONTHYECKas CUCTEMA
Untepdepeniuss  cBera.  KorepeHTHblE  HCTOYHHKH.
VYcnoBust HaOIIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTCPCHTHBLIX UCTOYHHUKOB:
3.6.
2.
MAaKCIIMYMBI — A =2m:: m=0,£1.+2 +3
vl
MITHIIMYMET — it.:{2m+1_];, m=0,t1,+2 +3
Hudpaxus ceera. [udpakiuonHas pemérka. YcloBHe
HAOMIO/IEHUsI TJIABHBIX MAaKCUMyMOB IPU HOPMAaIbHOM
MNaaCcHNU MOHOXPOMATHUYCCKOI'0 CBETA C JIJ'II/IHOI\/JI BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus ceera

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 I'unore3a M. [1nanka o kBantax. ®opmyna [Inanka: E =hv

®otoHbl. DHeprus HoToHa:

E=h _he
=hv=—=pc

4.1.2

hc

pc




Nmmynbe doToHa:

=

hv




413 ®oroapdexr. Ombitet  A.I.  CroneroBa. 3aKoHBI
o dororddekra
YpasHenue DitHmTeiHa 1151 porodddexra:
E¢0T0Ha = ABbixoaa + Eyyymax,
¢doTona
ABBIX0Ja
+
KUHmax
4.14
rie ,
hc
Ecl)OTOHa =hv = 71
(horona




hv

hc
hc
ABbIXOAa = hv}(p = /1
Kp
BbIXOJa
Kp
A
Kp

hc




2
mv~max
Evyumax = T = eUsan
E
KUHmax
2
my
2
max
eU
3arn
4.1.5 JlaBiieHue cBera.




JlaBneHre cBeTa HA  TOJIHOCTBIO  OTPAXKAIOIIYIO

IMOBCPXHOCTH n Ha IIOJIHOCTBIO orjionarouyro

MTOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Inanerapnas MojeIb aToMa
[Toctynatel bopa. M3nyuenue u moriomieHne (OTOHOB
MIPU [IEPEXO0/IE aTOMA C OJJTHOTO YPOBHSI SHEPTUU HA IPYTOM:
he
4.2.2 'hvnur = o = |EH _EH-J|
Y
JIuneliuaTeie CIEKTPBHI.
CnexTp ypoBHEH 3HEPTrUU aToMa BOJAOPOIA:
4223
—13,63B
E =——— n=123 _.
e
4.3 OU3NKA ATOMHOI'O AJ1PA
431 Hyknonnas monens siipa I'eiizen6epra — iBanenko. 3apsiy
o saapa. MaccoBoe unciio sjapa. M3o0Tonsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNeKTPOHHBIN B-pacnan;
4.3.2 N N 0
FX—= Y+ je+v,
[TozutponnsIii B-pacnan:
X v+ ey,
'amma-u3nydyenue
3aKOH paJMOAaKTUBHOI'O pacnaja:
-t
433 N(©) = Nox2

N()




ITycth m — Macca paAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy*2T

m(t)
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SInepusle peakuuu. [lenenue u CUHTE3 SAEp




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®usuka, 10 xnacc. baszoBwlii u yrayOneHHBIM ypoBeHb., Msxkumes [.51.,
byxogues b.b., Corckuit H.H, Mocksa, «IIpocBenieHue
2. ®uzuka, 10 kmacc. ba3oBelii u yrayGnenssiii ypoBenb./ Mskumes ['.4.,

byxosues b.b., Corckunit H.H, Mocksa, «IIpocsemnienue»

METOINYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

1. https://auth-epos.permkrai.ru/kk/auth/realms/epos/protocol/openid-

connect/auth?client id=auth&redirect uri=https %3 A %2F%?2Fauth-

epos.permkrai.ru%2F &state=37alc736-326a-4e17-8b2d-

b4483df2e500&response mode=fragment&response type=code&scope=open

1d&nonce=e2d69d3c-dd9e-4fff-897f-3dc715f3160f&code challenge=5-

VO1zrkpFMqgyS1WEIBVr7euAFTIBEYP3pHjvhPliGY &code challenge met

hod=S256

2. bubmmoteka IJOK
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