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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONM pabodeid mporpamMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomlux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABIMBAET PEKOMEHIyEMYIO MOCIIEI0BATEIbHOCTh U3YyUEHHUSI TEM U Pa3JieioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0y4aroUIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAHUS H Pa3BUTHS OOYYaIOIIUXCS CpPEICTBAaMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPOPECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3auusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstorcs miaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM W MPEAMETHBIM pe3yJbTaTaM OOydYaroluXcsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha YTiyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIE PE3YyJIbTAaThl IO FOJaM O0yUYEHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

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

[TporpaMMa no gu3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTEECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3aldd Pa3INYHbIX METOJUYECKHX
NOJXOJJOB K NpenoAaBaHui0 (U3MKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbINH Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB W SIBICHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJJaHHbIMU CBOMCTBaMH. M3ydeHune (Pu3NKu
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpPOBAHNE YMEHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pU3uKH Ha yYpOBHE CPEHET0 00IIEro 00pa30oBaHus NMOJI0KEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuail U3 BCEX Pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (HU3UKH
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce ABIsieTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yrimyOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MIPUJIOKEHUN W3YYEHHBIX TE€OpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHUS
npo6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. i Guanku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyonéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciydae mpakTuKyMm
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccoB, mubO TOCHEe TMEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 dTHUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEecce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/a O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJICTaBI€HA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi kabuHeta (u3uku. I[lpm sTom obecneunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU TIPOBOJAUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yaesieTCs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a/1a4.
[Tpu 5TOM A1t pacuETHBIX 337a4 MPUOPUTETOM SBIIAIOTCS 33/1a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUeHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
IPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 Ka4eCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BbIOopa GhU3nIeCKOn
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOs€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 IPOrpaMMe MO PU3NKE YUEHUUECKUX
OTBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B NporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M 0OEcredrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PpA3BUTHE MX HHTEUIEKTyaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEpUH U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyayumiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreunBaeTCsl pelieHHeM CIeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEHEro 00111ero oopa3oBaHus:

NpUOOpETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3HMUECKOn
MOJENIA, AaJNEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHUCIE 3aJa4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MUECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHAE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAaHUSA W IPOBEACHUS
¢u3nyecKuX OSKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTanuud  HHpOopMaIu,
OTpPEENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIsl Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HEnEI0),
B 11 kimacce — 165 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb J1abopaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPXKXAHME OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS NPUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o mpupojae. HayuHslil MeTo1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT M TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHnue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasi TOUKA,
a0COJIFOTHO TBEPJIOE TEJO0, UcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepeHune cuiibl TOKa U HAPsHKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panunyc-BekTop MarepuaqbHOW TOYKH, €r0 TMPOEKIIMHM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMeleHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEpUAILHON TOYKH OT BPEMEHU M UX TpaduKy.



KpuBosmHenHoe  nBWKeHWe. J[BHKEHHWE  MaTepuasbHOM  TOYKH 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTHUK
JIBAYKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGmrogenue aABMKEHUS Tena, OPOLIEHHOIO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHMU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

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

N3yuyenue nBukeHus Tena, OpoIIeHHOro TOpu30HTANIbHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.



Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuHeprmaneHbie cuctemsl orTcyéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENEIEHUE,
TIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy Cuil.

Bropoi 3axkon HproToHa 111 MaTepuaibHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJCHTHOCTb T'PABUTALMOHHOW W
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT Teorpapuyeckoil IUpoThl. J{BuKeHNE HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS MOKOS.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHust Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEHN MPUIIOKEHHBIX K TEITy CHJI C IPOU3BEIECHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIIBLHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOSHUKAKOIIUX B PE3YIBTATE B3aUMOCHCTBUS TEN.

N3mepenune macc no B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOABEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

W3mepenne paBHOACMCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MacCChI.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE 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 nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. [locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
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 PAaBHOBECHE.

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

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CHibl. lloTeHnmanbHas sHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUUYECKON YHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPIIEHNUN PabOTHI.

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

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

N3mepeHne nMiryiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBHH.

N3Mepenne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bBpoyHoBCckoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ '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.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopaenu IBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita lTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLeCcCOB.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, RPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy Tropsueii U XOJI0THOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHne MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo Temnorel. Temnmo€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér konuuecTBa TeminoThl mnpu Teruonepenade. I[lonstue 00
aauabaTHOM TIpoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanyecTBo TEIIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0OH TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX TPOIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIHU3AIUsl «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpolecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

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 kKoHieHcanus. Micnapenue u kuneHue. Y aeibHas TeroTa
napooOpa3oBaHUsI.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
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. Kpucrammmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzanus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Capur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXKUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paCUIUPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B (pa30BbIX NMEPEXOaX.

YpaBHeHuUE TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanspusie saBineHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA UM  TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIAKHE
KPUCTAJIJIbl, COBPEMEHHBIE MaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

W3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN NCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMaluy pe3MHOBOro obpasma 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 JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE Tose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsIbl.

Hampsixk€aHocth  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN CyNeprno3uliuy AIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHeUHOW TUIOCKOCTU. KapTuHbl JMHUN HANpPSOKEHHOCTH OJTHUX TIOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPS/I0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnexktpruueckas
IPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHue KoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

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

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOTI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX TIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX 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.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOro Toka. MCTOYHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOIMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJuieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTOpeE.

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOoH OMa JiJ1s1 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIlpSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COITPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco6bl coennHeHnst UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA OT HAMpPSDKEHUS JUISL  JIAMIIb
HaKaJIMBaHMUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCHUMOCThH COMPOTUBICHHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast IIPOBOJIUMOCTh
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 IPUMEHEHHE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHus: PU3NYECKUX BEJIMYMH C UCIIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenue xkypca pusuku yrayonéHHoro ypoBHs B 10 kacce ocyiiecTBiIseTcs
C Y4ETOM COAEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMyd MaTEMAaTHKH,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBa, MOJIApHAs Macca, MOJIyueHHE HaHOMAaTepUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJIKME KPUCTAJIbI, JJIEKTPUUECKHE CBONMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJly4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE PUOOPHI, TATbBAHUKA.

11 KITACC

Paznen 4. DaekTpoauHaMu KA.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

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

MaruautHoe nosne B BemecTBe. DeppOMarHeTuky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHHMIA  MHAYKOWM ~ MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHLIMT NENUCTBUSA IIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1edCTBHS MOCTOSSHHOTO 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.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIEMHM TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHIAYKIINH.

DHeprusi MarHUTHOTO TMOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHUYecKHe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emun.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHIYKLUH.

HccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHne MarauTa B allIOMUHUEBON (METHOM) TpyoOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUs MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanui. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

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

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHU Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune kosnebaHUWM Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsa KOHAEHcaTopa C aMIUTMTYJ0M CHITbI TOKA B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3TUYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO 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. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHUECKHE IMPOLECCHI: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pesonanc mnpum mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
IpoAOJbHbIE BOJIHBL. Ileproj, CKOpPOCTh pacnpoCTpaHEHHUs W JAJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpelIoMIICHHE, MHTephEpEeHLUs |
nupakius.

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

[IIymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS MU3MYYEHUS SJICKTPOMArHUTHBIX BOJH.
B3anmnas oprieHTaInsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKaOIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTEHHA, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs JMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmroenue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHny u audpakiny MEXaHUIeCKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habmonenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBaHue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPaXXeHHE, TPETOMIICHUE,
noJisipu3anus, 1udpakuusi, HHTepepeHIIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKxmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA ¥ COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

Xox nmyueil B mpusme. [ucnepcusi cBera. ClOXHBIM cocTaB O€noro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbiil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CUJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTs. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontumka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmyeckunx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpH  [aJE€HUM MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpeaoMIICHHS CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenue naTepdepeHnm cBeTa.

HaOmronenne iBeTOB 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 padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3JIYyYCHUS Ha JIBYX IIEISIX.

HaGmronenune nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JTTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJTIOTHO YEPHOTO TEIa).
3akoH cMmemienus: Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCcTBa yactull. Bonnel ne bpoird. Jnuna BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca vactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs aTtoMma. [lnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MpH MEPexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHH4eCKHe YCTPOMCTBA M TEXHOJOTHUYECKUE IMPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast monens snapa [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.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHBIN QOH n3nydenus. Jlozumerpus.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

MeTtonbl perucTpaluy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO QpU3nueckoil KapTUHBI MUPA.

TexHn4eCcKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuxkym.

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

HccnenoBanre pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpuKkiaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, sSipKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
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 TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApPAX
rajakTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUMN JIJIs1 OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MIaHeT, TyMaHHOCTEH M 3BE3IAHBIX
CKOIUIEHUU.

Du3nvecKuil NPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (DPU3NIECKUX BETUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYeCcKX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM)).

O0o01maronee NOBTOPEHHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKI.

Ponb Qu3uku W acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U  MPOTHOCTHYECKOW  (DyHKIUH
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro 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, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJLHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpOJE, KoJieOaTeIbHBIC
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJICHUS B JKUBOU
pUpOJE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJIEKH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONepeay, 31€KTPOJIBUraTelb, pajap, paluonpHuEMHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIEPHAsA SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXIEHHI, COOTBETCTBYIOIIHX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOLIECTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULIUN O0YUYaOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  0Opa30oBaTeIbLHOM
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 TPakIaHCKOH WUJICHTUYHOCTH,
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 CIOCOOHOCTH OLEHMBATH CUTYAllMIO M MIPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsA OCTETHUKY HAy4YHOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOp Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX POoOIIeM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene 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, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEINBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESITENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue n1eiicTBUA:

CaMOCTOATENFHO  (popMyNnHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pE3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAy4YHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUThb AaApPTyMEHThI s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHUS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HHGOPMALIMKU (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB DAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIATH TIIOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 UHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIb30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX H
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJEP)KAHUSA B Pa3IMUHBIX (popMaTax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHTyalllii W CMsr4aTth
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 KaXK/10T0 YjeHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh posid ¢ y4€TOM MHEHUM YY4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETUUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEILHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTFHO COCTABJISITH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH paboThl ¢ YYETOM UMEIOUINXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacmmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



BIAJCTh HAaBBIKAMU TIO3HABATEIHHON pedJeKkcur KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHWYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mpouecce AocTU)EHUST JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPAaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIFOYAIOMIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE
COCTOSIHUE JApPYIMX, YUYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBUIO M CONIEPEKUBAHUIO;

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



INPEAMETHBIE PE3YJIBTATBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YNIbTATHl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHMMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpAa,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJb (PU3UYECKON TEOPHH B
(bopMHpPOBaHUY MTPEACTABICHHUN O (PU3UUECKON KapTHHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEJ U TPOLIECCOB
(sBIEHUI): MHEpIMANIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JIBUKEHUE, CBOOOHOE MaJCHHE,
abCoJIIOTHO yTIipyTrasi nedopmaius, aOCOJIOTHO YINPYroe W abCOTIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIKOCTH U TBEPAOIO
(KpHUCTaJNIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
IIEKTPUYECKOE T10JIE;

pasznuyaTth yclioBUs (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXaHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHMPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCA U MEXAHUYECKOU
HHEPrUH, CBSI3b PabOTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTEMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHS IPUMEHUMOCTHU
¢u3znyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIYJbCa M MEXaHUYECKON
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISpHOW (UBHKH U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHKEHHS M KOHIIEHTPALMEHd €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEILIECTBA CO CPEIHEW KHUHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKEHHS €T0 YacCTHULl, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE



MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMMKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTEMaTUYECKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTHU
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOKEHHUSI W 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, MOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3IEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHU: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoyns—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CHJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4ecKasl 3Heprus, paboTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
Cuja TSKECTH, CUJa YHPYTrOCTH, CHJIa TPEHMS, MOIIHOCTb, JHEPrus
B3aMMOJICUCTBHS Tema ¢ 3eMIIEN BOJIU3H €€ TOBEPXHOCTH, YHEPTHUS YIIPYTOH
nedopMalui NpYy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aTbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3nyxa, KIIJl maeasbHOro TEIUIOBOrO ABUTATENSA; IJIEKTPUUECKOE TOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJISA, HAPSKEHHOCTH MOJII TOYEYHOIO
3apsJa WM 3apsDKEHHOTO 1Iapa B BAKyyME€ U B JIMAJIEKTPUKE, MOTEHIUA
AIEKTPOCTATUYECKOTO TOJIS, PAa3HOCTh MOTEHIMATIOB, JJEKTPOIABHKYLIAS
cuia, CUja TOKa, HaIPSIKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUME  ydacTKa  Lemu ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIIBHBIM COEIMHEHUEM PE3UCTOPOB, SHEPIUS
AIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHMYECKOE JIBMIKEHHE, TEIUIOBOE JBWKEHHME YaCTHI[ BELIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAlIPaBICHHOCTD
TEIUTONEPEAAYH, IIEKTPU3ALNS TN, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
JIPYTrOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOM  3aBUCHMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX



NOTPENIHOCTE  M3MEPEHMH, JAenarb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bL: UIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ur01aTh MpaBuiia 6€301acHOrO TPy/ia MpY NPOBEACHUN UCCIIEIOBAHNUMN B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  IpaKTUKyMa U y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIIIeH TpeOOBaHUSAM 3aJ1auH,
IPUMEHSATH (POPMYIIbI, 3AKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUH MPU MCIOJB30BAaHUM MATEMAaTHYECKUX METOJOB pPEIUEHUs 3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paObOThI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLICHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3AHHOM C (PU3MYECKHMMH MpPOLECCaMU, C
HO3UILMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBl paboThl ¢ MHpOpManuen (HU3NIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENTFHOTO MMPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHIOJTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJIeKBAaTHO OIICHMBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHEIUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQuIIs.

K xoHity o0yuenusi B 11 knacce npeMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOMN, COIMATLHOM
U DTUYECKOUN cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
JEATEeIbHOCTH YeJIOBeKa M JajdbHEWIleM HAay4HO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMHUKH,
CIEIUAIBHOM TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOWM (DU3UKHU, POJIb
¢dbuznyeckoil Teopuu B (POPMUPOBAHWUU NPEACTABICHUNA O (Pu3MUECKOM
KapTUHE MHpa, MECTO (PU3NUECKON KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX PEACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH GU3HUUECKUX TEIl U MPOIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUYECKOE U OJTHOPOJHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaJIbHBIN
MPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJ1€aIbHbIN
KOJieOaTeNbHbIN KOHTYP, TOHKASI JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7[pa |
KBAaHTOBOM MOJIC/IM CBETA;

paznuyath yCJIOBHUsS (TpaHMIlbl, OOJACTH) MPUMEHHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJICKTPOAMHAMUKU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
M3MEHEHHUSI CUJIbI TOKA, OCTYJAThI CIIEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIIITeNHa);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  JUIs
dboTorddexra, nepBbIil U BTOPOU MOCTyNaThl bopa, MpUHIMI COOTHOIICHUS
HeonpenenéHHocte ['eiizenOepra, 3aKOHBI COXPAaHEHHs 3apsSIOBOrO M
MacCOBOT'0 YKCEN M SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PAJUOAKTUBHOTO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl UM SIBJICHUS, UCMOJb3YysS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHLUAJIOB, DJICKTPOJBWXKYILAS CUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO TMOJIs
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOsI CBOOO/THOM YaCTHIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO
Y 3apsi siApa, SHEPTUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, T[OJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnasl saep,
ramMmma-usiydeHue sijep, Gu3ndecKue MPUHITUIBI CIEKTPATBLHOTO aHATN3a U
paboThI N1azepa;

OTPENEIATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300paxKeHUe, CO3JaBaeMOe INIOCKUM 3€pKajioM, TOHKOU JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI i1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpene; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHAE TpapuKoB C YYETOM aOCOIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMITOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIOTE3B;

OMKCHIBATH METObI MOTYYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;
coOJIr01aTh MpaBuiia 0€301acHOro TPY/1a MPU IPOBEIECHUH UCCIIEI0BAHUI B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYA0BaAHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYecKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpyU  HUCIOJb30BAaHWM MaTEMaTUYECKMX METOAOB pEIICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM IOJYYECHHBIX
pE3yNbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3fenoB Kypca PU3MKH, a TAKKE UHTETpallMi 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI ¢ ONIOPOIl HA N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

IPUBOJUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHaJIM3UPOBAaTh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKHUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKEHHIM



HAyKM M TEXHOJOTMM JUIsi JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TPEabSIBICHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B Tpynie C HCIOJHEHUEM pPa3IUYHbIX COIMAJBHBIX POJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIbI B pELICHHE pacCMaTPUBAEMOM MPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyayiien npodecCUOHAIBbHON AESITEIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa HOK
' v A PHPOA https:/m.edsoo.ru/7f41bf72
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 | Hmmavica 10 ! https://m.edsoo.ru/7f41bf72
. bubnuorexa [JOK
23 Cramika TaSproro Teta . : https:/m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no paszneny 35
Pazjnen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
bubmuorexa [JOK
1 i 1 1 1
3 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH 5 hitps:/m.cdsoo.ru/7f4 1bf72
3.2 Tepmoaunamuka. TennoBbie MalIHbI 20 1 1 bubmorexa HOK

https://m.edsoo.ru/7f41bf72




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 ) bubnunoreka [JOK
' MEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 Imextpirieckoe nose 24 : https:/m.edsoo.ru/7f41bf72
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 2 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
4.3 ToKH B pasHHHBIX Cpefiax 6 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 ®u3nUecKuil TPaAKTUKYM 5 5
5.2 JlaGopaTopHbie pabOThI 11 11
Hroro no paszneny 16
PesepBHOe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 27




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
. 1 1
1.2 SICKTPOMArHHTHAS HHAYKLIHS 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexaniieckue konebarms 10 https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41c97¢c
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
. 2 1
24 Onika > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopyckyIsspHO-BOJTHOBOM Ayaan3M 15 bubmorexa HOK
' PHYCKYTAP oy https://m.edsoo.ru/7f41¢97¢c
bu6mmoreka [IOK
4.2 () 5
HBHKE aTOMa https://m.edsoo.ru/7f41c97c
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
bu6mmoreka [IOK
1 o i 1 1
6 HSHHCECKHIH HPAKTHIYM 6 6 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/7f41c97c
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
JlaTa uudposbie
Tema ypoka Konrpoabnbie IIpakruueckue
Bcero HU3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchbl
JlnarnocTudeckas padora s
orpezieNieHUsl TOTOBHOCTH K 1
o0yuenuto Ha crynenu COO
JlnarnocTudeckas padora s
OIIpEIEIIEHUs TOTOBHOCTH K 1
oOyueHnuto Ha ctynenu COO
®uszuka — pyHIaMeHTaIbHas
Hayka o npupoje. Hayunpri
METO/]] IO3HAHMSI U METOIbI

bubmmoteka IIOK

ucciae10BaHus GU3HMUECKUX 1
https://m.edsoo.ru/ff0c32e2

apieHuil. Ponb u Mecto pusuku B
(GopMHPOBAHNN COBPEMEHHON
Hay4YHO! KapTUHBI MUPA

OKCHEpUMEHT U TeOpus B
npolecce MO3HAHUS TPUPOIBL.

HaGmronenus u sSkcriepuMeHT B 1 Bubmorexka HOK

https://m.edsoo.ru/ff0c33e6

¢uzuke. MonenupoBaHue B
duzuke

CrniocoObl u3mepenus: GU3NIecKux
BEJIMYMH. AOCOIIOTHAS U
OTHOCHUTEIIbHAS TTOTPEITHOCTH
U3MepeHnil PU3NIEeCKUX BEIMUNH




10

YPpOoK-IpaKTUKYM 110
BBIYUCIICHUIO a0COTIOTHOM U
OTHOCHUTEJIBHOM IOTPEIIHOCTH
U3MepeHuil (PU3MUECKUX BEITNYUH

MexaHHYECKOE IBIIKEHHUE.
Cucrema orcuera.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
neikenus. [Ipsmast u oOpatHas
3aJa4i MEXaHUKH

Panuyc-BekTop MatepraibHON
TOYKH, €r0 MPOEKIIUU Ha OCH
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMU HA OCH KOOpAMHAT

PaBHOMEpHOE HPSIMOTMHEHHOE
neuxkenue. ['papuyeckoe
OTMCAHUE PABHOMEPHOTO
HpHMOJ'II/IHeI\/JIHOFO JABHUXKCHUSA

CrnoxxeHue nepeMeIieHni u
CKOpPOCTEH.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3620

11

HepaBHOMepHOE IBHKEHHE.
MrHoOBEHHas CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOPEHUEM

bubmmoteka IIOK
https://m.edsoo.ru/ff0c372e

12

['padpuaeckoe onmcanue
MPSIMOJIMHEHHOTO JIBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM




13

CBoOogHoOe majieHue. Y CKopeHue
CBOOOIHOTO IMaICHUS.
3aBUCHUMOCTbH KOOP/AMHAT,
CKOPOCTH, YCKOPEHHS OT BpEMEHHU
U UX rpaduku

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c39cc

14

JlaGoparopnas padora Ne 1
"N3MepeHue yCKOpeHus
CBOOOTHOTO TaieHus" WU
"N3ydyeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

15

16

JIBm>xeHue tena, OpOLIEHHOTO
TOPU30HTAJILHO

I[BI/I)KGHI/Ie TCIa, 6p0H_IeHHOFO oA
YIJIOM K TOPU3O0HTY

17

JlabopaTopnasi padora Ne 2
"N3y4yeHue nBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

18

KpuBonuHneiitHoe 1BUXEHHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v JINHEWHAsI CKOPOCTb.
Ilepnon n yacrora.
LleHTpOoCTpEMHUTENILHOE U TIOJIHOE
YCKOpEHHE

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3ada

19

20

Pemenue 3agad mo reme
"JIBUKEHUE IO OKPYKHOCTH"
[ToBTOpHUTENBEHO-0000 AN
ypok no teme "Kunemaruka"




21

22

23

KonTpoabsHnasi padora 1o teme
"Kunematuka"

ITepBbrIif 3akoH HproTOHA.
NuepumanbHble CUCTEMBI OTCUETA.
[IpuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. HennepuuanbHbie
CHCTEMEI OTCUYETa

Cuna. PaBHOz€HCTBYIOIIAs cUila.
Bropoii 3akon HetoToHa. Macca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

24

25

26

27

B3anmopencrteue ten. Tperuit
3akoH HproToHa

[TpuHIMI CYyTIEPTIO3UIINH CHI.
Pemenue 3agau Ha npUMEHEHUE
3akoHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTALMOHHON U MHEPTHOMN
MacChbl

Cuna TSHKECTH M YCKOPEHUE
¢BOOOIHOTO MaIEHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c3d00

28

JIBukeHre HeOECHBIX Te U UX
MCKYCCTBEHHBIX CITyTHHKOB.
[IepBas kocMHu4eckast CKOpOCTb.
3axonb! Kenuepa

29

Jladoparopnasi padora Ne 3
"JIByKeHne Tena 1o OKpyKHOCTH
NOJ1 ACMCTBUEM CUJI TSKECTH U

YIPYrocT"




30

31

32

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxenue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTUBIICHUS CPEJIBI

Pemenue 3agay mo reme

"JIBMyKEeHHE Tella 110 HaKJIOHHOM
MJI0CKOCTH"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc3el8

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76

33

34

35

36

Pemenue 3agau no reme
"JIBuKeHUE CBSI3aHHBIX Ten"

Pemenue 3agau no temam
"JIBMKEHUE TI0 OKPYKHOCTH",
"Bec tena, ABMKYIIErocs ¢
yckopeHuem"

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena
AOCOJIIOTHO TBEPJIOE TEIIO.

HOCTYHaTeJ'ILHOC " BpallaTCJIbHOC
ABUIKCHUC TBCPAOTO TCJIa

bubmmoteka IIOK
https://m.edsoo.ru/ffOc41a6

37

38

39

MoMeHT CHITBI OTHOCUTENHEHO OCH
BpaieHus. [1neqo cuibl

CrnoxeHune cuil, IpUJIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tena. Y CIIOBUsI pABHOBECHS
TBEpAOro Tena. Buabl paBHOBECUS

Permrenue 3agad mo reme
"CraTtuka"




40

41

42

43

44

KonTpoabsHnasi padora 1o teme
"Tunamuka. CTaTuKa TBEpOTO
Tena”

Nmnynbc MaTepuaibHON TOUYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
LlenTp Macc cucTeMsl
MaTepHaJbHBIX TOueK. Teopema o
JBUKEHUU LIEHTPA Macc

WMItynbC CUIIbl 1 U3BMEHEHHE
MMITyJIbCa TeJla. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE IBMKEHIE

Mowment HMITYJIbCaA MaTepHaHLHOﬁ
TOYKH. Hpe,Z[CTaBJ'ICHI/IC (6]
COXPAaHCHUHN MOMCHTA UMITYJIbCAa B
HCHTPAJIbHBIX ITOJIAX

Pemenne 3amau mo reme "3akoH
COXpaHEHHUs uMItyJnca'

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c43d6

45

Pabota cuibl Ha MaioM U Ha
KOHCYHOM IICPECMCUICHUH.
I'paduueckoe npencraBnenHue
paboThI CHIIBI. MOIIHOCTH CHITBI

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4502

46

47

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KNHETHYECKON
OHCPIrun MaTepHaJIBHOﬁ TOYKHN

[lorenuumaneHbie U
HEMOTEHIMAJIbHbBIE CUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a




48

TpeTbs kKocMuYecKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CUJI C U3BMEHEHUEM MEXaHUYECKOU
HHEPrUHU CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPrUuu

49

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanbHOM
KUJKOCTH

50

51

52

JlaboparopHasi padora Ne 4
"N3MepeHne KHHETUYECKON

DHEPIUu Teja 110 TOPMO3HOMY
n

yTH
Pemenue 3amau no teMe "3akoH
COXpaHEHHUS MEXaHUYECKOU
SHEpPruM U UMIyibca'

KonTpoubHnasi padora no teme

"3aKOHBI COXpaHEHUs B
MeXaHHUKe"

53

PazButne npencrasieHui o
npupoie TemioTl. OCHOBHBIE
nonoxenus MKT. Iuddysus.
BpoyHoBcKkoe nBUXEHUE

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?2

54

CtpoeHue ra3000pa3HbIX, KUIKIX
Y TBEPIBIX TEN. XapaKkTep
JIBIDKEHUS M B3aUMOJICHCTBHS
4acTHIl BeulecTBa. Macca u
pa3mepsl MOJIEKYJ (ATOMOB).




55

KonuuecTBo BelecTna.
[TocTostnuas ABoraapo

Wneanpubiii Ta3. JlaBaeHue
naeanbpHoro raza. OCHOBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

56

Pemienue 3anay 1o teme
"OcHoBHOe ypaBHeHue MKT".
3akon lanpToHa

57

58

Temneparypa. Termiosoe
paBHoBecue. [lIkana Llenscus.
AbcomotHas Temneparypa. CBs3b
a0COIOTHON TeMIIEpaTyphl
TEPMOJIMHAMHYECKON CHCTEMBI CO
CcpeHel KHHETUYECKON sHepruei
HOCTYNATEIBLHOTO TEIJIOBOTO
JIBIDKEHUS €€ 4acTHIL

W3mepeHne ckopoCTH MOJIEKYIL.
Omneit lllTepna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

59

YpaBHEHHE COCTOSHUSA
WJICaTIbHOTO Ta3a. Y paBHEHUE
MengeneeBa-Knaneripona.

60

61

Pemenue 3anau no teme
"AOQcoifoTHas TeMIiepaTypa u
CKOPOCTb JIB>KEHHS MOJIEKY"
W3ompouieccel B nacaabHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['a30BbIe 3aKOHBI




62

63

I'padpuaeckoe npencrapieHue
M30IPOIIECCOB: U30TEPMA,
n30X0pa, n30dapa

Pentenue 3amaud mo treMe ""a3oBbIe
3aKOHBI"

64

JlabopaTopnasi paGora Ne 5
"N3yuenune n306apHOTro
npornecca”

65

66

67

Pemenne 3amau no reme "MKT
HjieabHOro rasa"
[ToBTOpHTENBHO- 000OIIAFOIIIHI
ypok 1o teMe "OcHoBbl MKT"

KonTpoJsbHnas pabora no reme
"OcunoBbl MKT"

68

TepmoanHaMuueckas CUCTEMA.
3a/aHue BHEIIHUX YCIOBUM IS
T/ cuctemsl. BHenHue u
BHYTPEHHHUE IIapAMETPHI.
ITapamerps! T/1 cucTemsl Kak
CpPEIHME 3HAYCHUS BEIUYUH,
OIMUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hauano TepMOAUHAMUKH.

CamMonpou3BoJIbHas penaKcaius
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

69

Monenb uneanLHOro rasa B
TEpPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOH MOJEIH.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952




Bripaxkenue 1151 BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJIeaIbHOTO ra3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

70

71

72

YpaBaenue Menpeneena-
Knanelipona u BelpaxeHue 1Jis
BHYTPEHHEHN SHEPrun

DOnemeHTapHasi paboTa B
TepMOJMHaMUKe. Brruncienue
paboThl 1o rpaduKy mpoiiecca Ha
pV-nuarpamme

Pemenue 3anay nmo Teme
"BHyTpeHHss sHeprus U pabora
raza"

73

74

75

IlepBblii 3aKOH TEPMOJIMHAMUKHU

[TpuMeHeHMEe IepBOro 3aKOHA
TEPMOJUHAMUKY JIJIS
U30MpoIeccoB. AnnadaTHBIM
npouecc

Pemenue 3amau o teme "llepBorit
3aKOH TePMOJUHAMUKN"

bubmmoteka IIOK
https://m.edsoo.ru/ffOcSefc

76

KonugectBo TemnoTs! u paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEH
sHepruu T/l cucremsl. Pemenue
3aaa4 o Teme "[lepBrIit 3aK0H
TepMOJAUHAMUKH"




77

Temnonepenaya Kak crocod
U3MEHEHHS BHYTPEHHEH SHEPruH
TJ1 cucremsl 6€3 coBepIIeHUs
pabotsl. TemionpoBoIHOCTS,
KOHBEKIIHSI, N3Ty4eHUE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

78

KonndecTBO TEIIOTHI.
TenmoéMKoCTh Tenna. Y IenbHas u
MOJISIpHAs TEIUIOEMKOCTH
BEIlleCTBA. Y AeIbHAs TEIIOTa
CropaHus TOTUIMBA

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c5c36

79

80

Pacuér konnuecTBa TEMIOTHI MIPU
TemIonepeaye

Jlaboparopnasi padora Ne 6
"U3mepenue yaenbHou
TEIIOEMKOCTH BellecTna"

81

BTopoii 3ak0OH TepMOIMHAMUKHA
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoGpaTtumocTs NprpoIHBIX
IIPOLIECCOB

bubmmoteka IIOK
https://m.edsoo.ru/ff0c6230

82

ITpuHIUITBI AEHCTBUS TEMIIOBBIX
MamuH. KITJ]

bubmmoteka IIOK
https://m.edsoo.ru/ff0c600a

83

84

MakcumansHoe 3Hauenue KIT/I.
[uxn Kapuo

Pemenue 3agau mo reme "KIIJ]
TEIUIOBOTO ABUTATENA"

85

DKOJIOTUYECKUE ACTIEKTHI
HUCIIOJIB30BaAHUA TCIIJIOBBIX




86

nsurareiei. TemioBoe
3arpsi3HEHUE OKPYXKAIOLEH CpeIbl
[ToBTOpHTENEHO-0000IIIAFOIITHIT
ypok "TepmoanHamuka.
TenmoBrie MalTuHEL"

87

KonTposbHnasi pabora 1o teme
"Tepmoaunamuka. TerioBbie
MalIuHbl"

88

[TapooOpazoBanue u
KoHJeHcanus. Mcnapenue u
KUIICHHE. Y IeJIbHAs TEIIoTa
napooOpa3zoBaHus

bubnuoreka [IOK
https://m.edsoo.ru/ff0c63b6

89

HacplilenHbie 1 HEHACHIIICHHbBIE
napel. KauecTBeHHast
3aBHCUMOCTD IUIOTHOCTH U
JIaBJICHUSI HACBIIEHHOTO TIapa OT
TeMIEepaTypbl, X HE3aBUCUMOCTh
0T 00bEMa HACBHIIIIEHHOTO Tapa.
3aBUCHUMOCTB TEMITEPATyPhI
KHUIICHHUS OT JIaBJICHUS B )KUJIKOCTHU

90

BuaxxHOoCTB BO311YXA.
AOGComoTHas M OTHOCUTENIbHAsS
BIIYKHOCTh

bubmmoteka IIOK
https://m.edsoo.ru/ff0c64d8

91

Pemenue 3agad mo reme
"BnaxHOCTB BO3yXa U CBOMCTBA
HAaCBIIEHHOTr0 mapa"

92

JlabopaTopnasi paGora Ne 7
"N3zmepenune abcomroTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa




93

MaccChl BOJISIHBIX TTApOB B
KJIacCHOU KomHare"

Trépnoe Teno. Kpucraminueckue

u amopdHBbIe Tena. AHU3OTPOIHS
CBOICTB KpHUCTAJJIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0

94

[laBnenue u KpUCTaIM3ALIMSL.
VYenpHas TEIIIOTA IUIABICHUS.
CyOnumarus

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6708

95

Jedopmaruu TBEPIOTO TENA.
Pactspkenne u cxxarue. CrBur.
Mogyns FOnra. [Ipenen ynpyrux
nedopMaruit

96

97

98

99

TennoBoe pacmmpeHue
JKUJIKOCTEN Y TBEPJIBIX TEII.
AHFapMOHI/I3M TCIIJIOBBIX
KOJIEOAHUI YacCTHI] BEIIECTBA

[TpeobpazoBaHue YHEPTHH B
($a3oBBIX TIEpexoaax. Y paBHEHUE
TETJIOBOTO OaaHca

[ToBEpXHOCTHOE HATSKEHUE.
Kannmnspuele siBnenus. /laBnenue
N0l UCKPUBJICHHON
MOBEPXHOCTBIO )KUAKOCTH.
®opmyna Jlamnaca

JlabopaTopnasi paGora Ne 8
"OnpeneneHye NOBEPXHOCTHOTO
HaTsDKeHus"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6820




100

101

102

103

[ToBTOPHUTENBHO - 000OIIAIOIIIHIA
YpOK 110 TeMe "ArperaTHble
COCTOSIHUS BemecTBa. Pa3oBbie
nepexo/ibl. BraxHocTs Bo3ayxa"

KonTpoabHnas pabdora 1o teme
"ArperaTHbl€ COCTOSTHUS
BeuiecTBa. Pa3zoBble nepexoabl”

DnexTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [[Ba Bua 3J€KTPUUECKUX
3apsnoB. [IpoBogHuKH,
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTAPHBIN 3JIEKTPUYECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUUYCCKOI'O 3apsaa

bubnuoreka [{OK
https://m.edsoo.ru/ffOc6bcc

104

BzaumopeiicTBre 3aps10B.
Toueunsle 3apsbl. 3akoH Kynona

bubmmoteka IIOK
https://m.edsoo.ru/ffOc6ced

105

106

107

Pemenne 3amau mo reme "3akoH
Kymona"

Onexrpuueckoe noie. Ero
JIEHCTBHUE HA DJICKTPUYECKUE
3apsapl. PaBHOBECHE CTaTUYECKUX
3aps10B

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nosst. [Ipo6uslit 3apsa. Jlunuu
HaANPsHKEHHOCTH AIEKTPUIECKOTO
nosist. OTHOPOIHOE
3JIEKTPUYECKOE T0JIE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6df2




108

109

[TpuHLIMI CyTIEepHO3UIIH
ANEKTPUYECKHUX TOJEN

Penrenue 3amad mo reme
"Hanpsik€HHOCTD 3JIEKTPUYECKOTO
noss"

110

IToTeHnmanbHOCTh
ANEKTPOCTATUYECKOTO IOJIS.
Pa3zHoCTh MOTEHIIMAIOB B
HalnpspKeHUe

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

111

[TorennumanbHas 3HEprUs 3apsaa B
AEKTPOCTATUYECKOM IT0JIE.
ITorennuman 3MeKTpOCTaTUIECKOTO
OJIS

112

113

114

115

CBs13b HAPSHKEHHOCTHU NOJISL U
Pa3HOCTH ITOTEHIMAJIOB JUIS
DIIEKTPOCTATUYECKOTO TTOJIS

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsiKEHHOU cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO
no o0béMy mapa. [Tone
PaBHOMEPHO 3apsHKEHHOU
OCCKOHEYHOM IIOCKOCTH
IIpoBoiHMKH B
AIIEKTPOCTATUYECKOM IIOJIE.
YciioBue paBHOBECHS 3apsI0B

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7018

116

JIMPNEeKTPUKH 1 MTOTYyITPOBOTHUKHU
B DJIEKTPOCTATUYECKOM I10JIE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7018




117

118

119

Pemenue 3amay mo reme "Pabora
AIIEKTPUUECKOTO TOJISL U Pa3HOCTh
[MOTEHIIHAIOB"

Konaencarop. D1eKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCAaTopa

IlocienoBarenbpHOE U

napaajiCiIbHOEC COCAMHCHUA
KOHIACHCATOPOB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

120

121

122

DHeprus 3apsyKEHHOTO
KOHJIEHCaTopa

Penienue 3amad mo teme
"DNIeKTPOEMKOCTD U
KOHJIeHcaTop"

Jlaboparopnasi padora Ne 9
"N3y4eHne MpoTEeKaHUs TOKa B
Lleny, coAepkKallel Konaescarop"
unu "Pacnipenenenue pasHocTu
MOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUU

KOHJIEHCAaTOpoB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0

123

124

JIBr>keHuMe 3apsKEHHON YaCTHULIbI
B OJTHOPOJITHOM 3JIEKTPUUYECKOM
oJe

Pemenne 3amay mo Teme
"JIBUKEHNE 3apsyKEHHON YaCTHIIbI
B OJHOPOJHOM 3JIEKTPUUYECKOM
rojie"




125

126

127

KonTpoabsHnasi padora 1o teme
"DnexkTpuueckoe mnoie"

Cuna Toka. IIocTOSSHHEIN TOK.
YcnoBus CyecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKAa

Hcrounuku Toka. Hanpsbxenue u
OJC

128

129

130

131

3akon OMa a1 yyacTKa LenHu.
DNEKTPUUECKOE CONIPOTUBICHHE

3aBUCUMOCTb COIPOTUBIICHUS
OJIHOPOJTHOT'O ITPOBOJIHUKA OT €r0
JJIMHBI U TJI0IIa 11 Honepequro
CeUeHHUS. Y IenbHOe
COTPOTHUBIICHUE BEILIECTBA

ITocnenoBarenpHOE,
napajjieIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX

aNIeKTpUUecKuX neneu. [Ipasuia
Kupxroga

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c74£0

132

Jladoparopnas padora Ne 10
"UccnenoBanue cMeaHHOTO
COEIMHEHUS PE3UCTOPOB"

133

Pemenne 3amau mo teme "3akoH
Oma 1J1g yyacTka Uenu u
COEMHEHUE TTPOBOJHUKOB"




134

135

OJIC u BHyTpeHHEE
COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akod Oma 11 MOJIHOU
(3aMKHYTO¥) 3JIEKTPUUYECKOM 1ETTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

136

137

138

Pemenue 3amau nmo treme "3akoH
Owma g moJiHo nenu"”

JlaGoparopnas padora Ne 11
"Onpenenenne IC ncroununka
TOKa ¥ €r0 BHYTPEHHETO
COMPOTHUBIICHUS"

KOpOTKOG 3aMBIKaHHEC

139

Konpnencarop B uenu
MOCTOSITHHOTO TOKa

140

141

Penrenue 3a1ay Ha pacyér uenu,
cojepxarieit konaeHcarop"
PaGora snexkTpruyeckoro Toka.
3akon Jlxxoyna —Jlenna

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

142

Pemenne 3amau o Teme "Pabora
IIEKTPUIECKOTO TOKA U 3aKOH
Jxoyns-Jlenma"

143

144

145

MOITHOCTD JEKTPUUECKOTO TOKA.
TernoBas MOITHOCTD,
BBIZICIIIEMAas Ha Pe3UCTOpe

Pemienue 3agau o teme
"MOIIHOCTD JEKTPUUYECKOTO
ToKa"

MOIIHOCTh UCTOYHHKA TOKA




146

147

148

Penrenue 3amau mo reme
"TTocTOSIHHBIN NEKTPUUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUN

TOK

[ToBTOpHUTENBHO - 0600IIAOITU
ypok 1o TeMe "[locTosHHbII
SJIEKTPUYECKUM TOK"

149

KonTposbHnas pabora no teme

"ITocTOSIHHBIN NEKTPUYECKUI

TOK"

150

151

152

153

DneKTpuyueckas MpoBOAUMOCTh
pPa3IUYHbIX BEILECTB.
DIIEKTPUUECKHUI TOK B METaJLIaX.
CBepxnpoBOIUMOCTb

DNEKTPUUECKUI TOK B pacTBOpPax
U pacIiiaBax dJICKTPOJIUTOB.
3akonsl Dapazes as
AIIEKTPOJIHA3A

DJIEKTPUUYECKHI TOK B raszax.
ITna3zma

DIIEKTPUUECKHI TOK B BaKyyMe.
Baxyymubie prbopbl

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

154

155

DJIEKTPUUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TorynpoBOIHUKOBBIE TPUOOPHI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff0c84ae




156

Du3nYeCcKHil MPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasie, OT UX
nedhopmarun" wim "M3ydeHue
JBUKECHHS CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 JErkui 6J10K"

157

Du3nyecKuil MPAKTUKYM 110
teme "M3mepenue kodpduirenrta
TPEHHUsI 110 BEIMYUHE YTIIOBOTO
K03 uImenTa 3aBUCUMOCTH
Frp(N)" umu "UccnenoBanue
JBUKEHMS OpyCKa 110 HaKJIOHHOU
TUTOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Win
"N3yuenne qBUKEHUS rpy3a HA
BaJly ¢ TpeHuem"

158

Du3n4ecKuil MPAKTHKYM 110
teme "HccnenoBanue ycioBuit
paBHOBECHS TBEPAOTO TEIIA,
MMEIOIIIETO OCh BpallleHus" WiIn
"KoHcTpynpoBaHHue KpOHIITEHHOB
Y pacy€T CUJ yIPYTroCTH" WU
"N3y4eHne yCTOHYMBOCTU
TBEPAOTO TEJIA, UMEIOIIETO
MJI0Ab OTIOPHI"




159

Du3nYeCcKHil MPAKTUKYM I10
teMme "M3mepenue yaesnbpHOoro
COIPOTUBIIEHUS IPOBOJHUKOB"
nin "HccnegoBanue 3aBUCUMOCTH
CHUJIbI TOKA OT HAIPSDKCHUS IS
JIaMITbl HaKaJuBaHUA"

160

161

PDu3nyecKuil MPAKTUKYM 110
teme "HalOmronenue anekrponuza”
wiu "M3mepenue 3apsaa
OJIHOBAJICHTHOT'O MOHA" WU
"NccneqoBanue 3aBUCUMOCTH
COIPOTUBIICHUS TEPMOPE3UCTOPA
oT Temneparypsl” uiu "CHarue
BOJIBT-aMIIEPHOIN XapaKTepUCTUKU
auona

PesepBHslit ypok. O6001IeHNE U
CHUCTEMaTHU3aIUs TEMBI
"Kunematuka"

162

Peseprubriit ypok. O600111eHUE U
CUCTEMATH3AIUS TEMBI
"Inaamuka"

163

PeseprubIil ypok. O60011eHIE U
CHCTEMAaTU3alMs TeEMBI ""3aKOHBI
COXPaHCHHS SHEPTUU H
UMITyJbCca"

164

165

PesepBHrlit ypok. O6001ICHHE U
cucremarmsanusa temol "Cratuka"

PesepBHslit ypok. O6001ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe




166

167

168

"OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HaHUH 10 TEME
"Tepmoaunamuka. TernnoBbie
MalinHb!"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"ArperaTHbl€ COCTOSTHUS
BeliecTBa. PazoBbie mepexo bl

PesepBHeIit ypok. O600IICHHE 1
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"DnekTpuueckoe mnoie"

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TTocTOSTHHBIN ANEKTPUUYECKUI

TOK

170

Peseprubiit ypok. O600111eHIE U
CHCTEeMaTH3aIHs 3HAaHUH 110 TeMe
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

170

20




11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Konrpoapusie  Ipakruteckue f:syqe}mﬂ :Iﬁ[?;l;OBaTeJILHLIe
padoTbI padoTbl pecypenI
B3auMopeiicTBrue MOCTOSIHHBIX MarHUTOB
1 U IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nose. ['unoresa Ammepa
Bexrop MaruuTHOM nHAYKmu. IIpuHmmn
2 CyNEPHO3UIIMU MATHUTHBIX MOJed. JInHun 1
MarHuTHON MHIYKIIMH
3 MarsuTHO€ noje IPOBOJHUKA C TOKOM. |
OnbIT OpcTena
Cuiia AMriepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. |
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJyJIb. J[BUKEHHE 3apsSKEHHON YaCTUIIbI 1
B OJJHOPOJHOM MarHUTHOM TI0JIe
Pemenue 3amaq 1
PaGora cunel JlopeHniia 1
10 Pemrenue 3agau 1
1 MarnuTHOe noJjie B BEIIECTBE. |
deppoMarHeTUKHy, napa- U 1uaMarHeTUKu
2 OcHOBHBIE CBOMCTBa (heppPOMArHETHUKOB. 1
[Ipumenenue peppomMarHeTUKOB




Pemrenue 3agad mo reMe "MarauTtHoe

13 |
IoJjie

14 Pemrenue 3agad mo reMe "MarauTtHoe
mose"

s SIBneHue HNEKTPOMArHUTHON UHIYKITUH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O/1C uHayKIMHA

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
®apanes

13 Buxpesoe anekrpuueckoe none. Toku
dyko

19 OJIC uHAYKIMH B ABUKYILIUXCS
MTPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

2 NunyktuBHOCTH. Karymka
WHJYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa

3 Asnenue camonnaykiuu. IC
CaMOWHIYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amaq

26 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "DnekTpoarHamMuka”

7 KonTponbHas pabota mo Teme

"OnexTpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 kosiebOanus. ['apMoHnYecKue KoieOaHus

29 KuneMaTtnueckoe ¥ THHAMUYECKOE
OITMCaHKE KOJIeOaTEIbHBIX NBMIKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIUCAHUS

30 FapMOHHYECKHUX KOJICOaHUH 13 X
HEPTEeTUUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢asza xonedanuit
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNI

32 MaTeMaTU4eCKOro MasiTHuka. [lepruon
CBOOO/IHBIX KOJI€OaHU TIPY>KMHHOTO
MasiTHUKA

3 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
koJsieOanus. Pe3oHanc

34 ABTOKOICOAHUS

35 Pemenne 3agau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAJIbHBIX
UHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

18 DNEeKTPOMArHUTHBIE KOJIEOAHMUS.

KonebartenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMITUTYAbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYA0M CHJIBI
TOKa B KOJIEOATEILHOM KOHTYpE

40 3aKOH COXpaHEHUsl YSHEPTUU B UJCATbHOM
Kosie0aTeabHOM KOHTYpe
3aryxarolue IEKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI

4 IIepemenHsb1i TOK. Pezucrop u
KOHJICHCATOP B LIENIU IEPEMEHHOT0 TOKa

43 Karyiika MHIyKTHUBHOCTH B LIETIN
IIEPEMEHHOT0 TOKa

44 3akon OMa 1st JIEKTPUYECKOH 1Ienu
IIEPEMEHHOT'0 TOKa
Mo1mHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTMTYIHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNPsKEHUS

46 Pe3oHaHC B 251€KTpUYECKOH 1ETH

47 Pemenne 3anau
WneanbHblif Tpanchopmatop.

48 [TpouzBoacTBO, Mepenaya U NoTpedIeHe
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE

49 anexkTposHepruu. Kynprypa
UCIIOJIb30BaHUs MIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HHU

50 Pemenue 3amau

51 Pemrenue 3agau




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110

52 | \
Teme "DIeKTPOMarHuTHbIE KoJieOaHus

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wudpassyk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPYIKaIOLIEH Cpeibl

57 Permrenue 3amau

53 DNeKTpOMarHuTHbIC BOJHBI. M3mydyeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHHe 371eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUTIBI PaAMOCBSA3U U TEIEBUICHHUS.

61 Paguonoxanus. DIeKTpOMarHuTHOE
3arps3HEHUE OKpYXKaroleil cpeibl

& KonTponbhas pabota no teme
"Konebanus u BoaHBI"

63 Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHEeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
NPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETa

65 OTtpaxenue ceta. [lmockoe 3epkaino.

Cdepuueckoe 3epkano




[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEIIb

66 npenomiieHus. IlonHoe BHyTpeHHEe
oTrpaxkeHue. IIpenenbHbIi yroil oJHoro
BHYTPEHHEI0 OTPAXKEHUS

67 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTpaXKEHHUS U IPEJOMJICHUS CBETA

68 Xon nydeit B mpusme. Jlucnepcus certa.
CrnoxxHbIid cocTaB Oenoro cera. L{Bet

69 JInH3bl. @OKYCHOE pacCTOSIHUE U
OINITUYECKAs CHJIA JIMH3bI

70 [TocTpoeHue n300pa>keHUi B IMH3AX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI
Pemienue 3aa4 Ha mocTpoeHue

71 1300pakeHUi, OTy4aeMbIX C TOMOILBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
TrEOMETPUUYECKOM ONTUKU

74 CkopocTb cBeTa 1 METOJIbI €€ U3MEPEHUS

75 Jucnepcus cseta

76 WuTepdepennus ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0Jt0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera




Judpakuronnas pemérka. Y cioBHe

81 HaOJI0ICHNUS TJIABHBIX MAKCHMYMOB

82 Pemrenue 3amau

23 ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemrenue 3amau

85 CBeToBBbI€ ABJICHUS B IPUPOJIE

26 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "OnTtuka"

87 Kontponbnas padota no teme «OnTuKa»
I'panu1bl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U
MPUHIIUATT OTHOCUTEILHOCTH

29 [Toctynatel ciennaabHOU TEOPUU
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
IIpeoOpaszoBanus Jlopenna. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHU
Y COKpAICHHUE ITTUHBI

91 DHeprust ¥ UMIYJIbC PEISTUBUCTCKOM
YaCTHUIIBI
CBs13b MacChl € YHEPTUEH U UMITYJIBCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHUSI
MTOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE

94 3akoH cMelieHus Buna

95

T'unmoreza M. Ilinanka o kBaHTax. @OTOHBI




96

DHeprus U UMMIyibc poToHa

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonbl Gpororpdekra
VYpaBueHnue DitHmITeHA 715

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue cera. Onwite [1. H. JIeOenepa

100 BoJHOBEIE CBOICTBA YaCTHII
Bounnbl ne bpoiind. [[inuHa BoJiHbI 1€

101 Bpoiinist u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBHKYILEUCS] YaCTULIBI

102 KopnyckynsipHO-BOTHOBOM J1yalinu3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Creuunduka usmMepeHuit B MUKPOMUPE.

104 CooTHollIeHHUsT HeonpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 3a1a4
KonrtponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU
nyanuszm"
OnBITHI 10 UCCIIEAOBAHUIO CTPOEHUS

108 aroma. [ImanerapHas mozaens aTroma
Pesepdopaa

109 [Toctynatel bopa

110 Bunel criektpoB. CiekTp ypoBHER

OHCEPIrur aToMa BOAOpOJaa




111

112

CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

Hyxnonnas monens sipa ['eiizenoepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIIO sAJIpa.
M3oronsl. PannoakTuBHOCTE

3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa HOHH3UPYIOIIETO U3TyUCHHUS.
Bnusinue pagqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cunbl. [ledekt maccol sapa.

S nepublie peakuuu. A nepHble peakTOpHI.
[Tpobnembl ynpaBisieMoro TepMOsIICpHOTO
CUHTE3a. DKOJIOTUYECKUE acCTIEKThI
Pa3BUTHS SICPHON IHEPTETUKHU

Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-ritooHHast MoJienb apOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojaenu. TéMHas MaTtepust U TEMHAs
sHeprusi. EnuHcTBO prusnueckoi KapTHHBI
MHpa

118

Dtarnbl pa3BUTHSI ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMHHU




119

120

121

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTsSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTENeCcKOIIbl, BHEaTMOC(epHas
aCTPOHOMHUS

Bun 3Bé3nH0T0 HeOa. Co3Be3 s, IpKue
3BE3/IbI, INIAHETHI, UX BUAMMOE IBIKEHUE

122

Comnneunas cuctema. Comnnite. Conneunas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
Jlnarpamma "creKTpajbHbIHM Kjlacc —
CBETUMOCTB"

3Be3,I[LI IJIaBHOM IOCIEA0BAaTEIbHOCTU

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Bosronuu CosHna u
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Muneunsiii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B Apax
TIAKTUK

127

128

Bcenennas. Paciimpenne Beenennoid.
3akon Xab6mna. Teopus bosbiioro B3peiBa.
PenukToBO€ n3nydeHue

MacuraGHast ctpykTypa BeenenHoil.
Meraranaktuka
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Hepewménnsie mpo6iieMbl aCTpOHOMUUT

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOI'O IT0JIS
MMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
dheppomarnerukoB" niam "MccnenoBanue
JEUCTBHUSI IOCTOSSHHOTO MAarHuTa Ha paMKy
¢ TokoM"

du3nuecKuil MPakKTUKYM 110 TeEMe
"U3mepenue cuibl Amiepa" uiu
"N3yueHue 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKIIMU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBaHue SBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" W
"OnpeneneHne UHIYKIIUH BUXPEBOTO
MarHuTHOTO 1osa"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue sBIEHNUS CAaMOMHIYKIIUN"
nin "COopka MO/IETH 3JIEKTPOMAarHUTHOT'O
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
MasiTHUKOB"
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®uU3NYECKU MPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa Yepes
MOCJIEI0BATEIBHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue pabOThl HCTOYHUKOB
CBeTa B LIETIH [IEPEMEHHOT0 TOKa"

Du3nuecKuil MPakTUKYM 110 TeEMe
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHune nokasaTeiis IpeJoMICHUs
crexna" i "[lonydenue n3o0pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xKuAkux auH3)" win "M3mepenue
(OKYCHOT'O PAaCCTOSHUS PACCEUBAOLINX
auH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakiumu,
uHTEephEpEeHIINH U TOJISIpU3aIK cBeTa"

141

@u3nYeCcKUil NPAKTUKYM IO TEME
"OnpeneneHre UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTHUIl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"
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DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoi 1lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

143

144
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DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
nmocTosiHHOM Punbepra"

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnenoBanue paaroakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' Win
"N3yueHue noraomeHus: 6era-4yacTuil
aroMuHuEeM"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'1a30M C
KCIIOI30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUIS ONIPECIICHUS
MOJIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckomn JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHMIt"

O0o001IeHrEe U CHCTEMATH3alNs 3HAHUIA.

Poinb ¢u3uKy 1 acTpOHOMHHU B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,
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COIIMAIBHON M ATHYECKOH chepax
JESITEIbHOCTH YEJIOBEKa

O06001IeHre ¥ cUcTeEMaTH3alUs 3HAHUI.

Ponb 1 MecTo pU3MKHM U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

148

149

O0o0011IeHrEe U CHCTEMATHU3aLNs 3HAHUIA.
Posne dpusmueckoii Teopun B
(hopMHUPOBAHKH MPECTABICHUHN O
(hU3UYECKOI KapTHHE MUPA, MECTO
(bu3nuecKoil KapTUHBI MUpa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

150
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O06001IeHYE ¥ CUCTEMATHU3ALU 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AaIMs] 3HAHUN 110
teme "JluHamuka"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "CraTtuka TBEpAoro rena”

153

154

155

O060061eHne U cucTeMaTU3alus 3HaHu# 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHMHETHYECKOU Teopun”

O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoannamuka. TernoBbie
MalluHb!"
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O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nIepexoab"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "DnekTpudeckoe mnoie"”

158

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "[locTOsHHBIN 2neKTpUuYecKuii TOK"

159

160

O06o0mieHne 1 cucTeMaTU3aIys 3HAaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHEe ¥ cucTeMaTh3aluus 3HaHUI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O000IICHHE 1
cHCTeMaTHu3alus 3HaHUH 110 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUcTeMaTU3alus 3HaHWH 110 TEMe
"Mexanunyeckue koneoanus"

PesepBHeliit ypok. O60011IeHNE U
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe

"Jy1eKTpOMarHuTHHIE KosieOanus"

PezepBHblit ypok. O6o011eHNE U
CHCTeMaTH3alus 3HaHUH 1o TeMe
"MexaHUYeCKHUE U 2IeKTPOMAarHUTHBIE
BOJIHBI"

PesepBHelIit ypok. O6001ICHNE 1

CUCTEMATHU3AlUs 3HAHUN T10 TEME
"Onruka"
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PesepBHbIil ypok. O60011eHNE U
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"OcHossl CTO"

PeszepBubIil ypok. O6001IcHIE 1
CUCTEeMaTu3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHeiil ypok. O000ICHHE 1
cucTeMaTu3anus 3Hagui mo teMe "dusuka
aroma"

169

PesepBHeIil ypok. O000IICHHE 1
cUCTEMAaTH3annsI 3HaHUH 110 Teme "dusuka
ATOMHOTO sI/Ipa U JIIEMEHTapHBIX YacTuil"

170

PesepBHeIil ypok. O000IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YUYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA3OBATEJILHOI'O
[TIPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI JJIS YUEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CuasikoB A.3.,
OO6111eCTBO C OTPAaHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner

» ®us3nka. Mexanuka, 10 knace/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«3marensctBO «lIpocBemienre»

» Gusuka. MonekynspHas ¢puszuka. Tepmoaunamuka, 10 xkinace/ Msikumes 7.5,
CunsikoB A.3., O01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumes I'.5., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHMUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

PeimkeBuu A.I1. Coopuuk 3amau s 10-11 kmaccos

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1.Pemy EI'D

https://phys-ege.sdameia.ru/

2.OTKpbITHIN 0aHK TpeHUPOBOUHBIX 3aaanuii U

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-3

3. NutepHet Ypok (BUAEO, MIPE3EHTALUUA TECTHI)

https://interneturok.ru/




4. Poccuiickast aJIeKTpOHHA 1IKOJIa (YPOKH, TPEHUPOBOYHBIE 3aaHUs, TECTHI )
https://resh.edu.ru/subject/

5.Enunas xomnekmus LIOP

http://school-collection.edu.ru/
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