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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpammbl BocniuTanus U Konuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIBLHOCTh U3YUCHUSI TEM U Pa3JIeiioB
y4eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHHUSI CBOUX HMHTEIICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (GU3HKKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENSIMHU (DU3UKH JIJIsI COCTABJICHHS CBOMX PAOOYHX MPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cucTeMooOpasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3leloB (M3HKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTe€puH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaAMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHMUYECKHUE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIONH30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIecTBytolero (akropa ydeOHoro mporecca. s yriyOGnaéHHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuana, 1abopaTopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOKHBI
IBa crocoba peanuzalnuu (QU3MYECKOro TMpakTUKymMa. B mepBoMm ciiyuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalnuss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOphIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme mo ¢usMke cHUCTEeMa YYCHHYECKOTO HSKCIEpUMEHTa,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabuHera ¢usuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHHWE YAENSETCS PEIICHUIO PACUETHBIX U KadeCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pasenoB. [ KaueCTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O0OpYyIOBaHUE Jsi BBHIMOJIHEHMUS YKa3aHHBIX B MpOrpamMme Io
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIBbHOM JOCTaTOYHOCTH UM  OOECHe4YMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTUUYECKUX padoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

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

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBIACHATH SIBICHUS C UCTIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npodeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

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

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATHS MPAKTUUYECKUX pPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHXEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



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

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHETO 0OIIEro
obOpazoBanus otBoauTcs 340 wacos: B 10 a xmacce — 170 gacoB (5 4dacoB B
HEJICITIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
MPAKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BbIOOP
npoBeleHusT J1abOpaTopHbIX paboOT U OMNBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmid  pu3MYecKkux  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHUs.

Ponb u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi abopatopueit mo ¢usuke. [Ipumepsl u3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMelieHil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMaAJIbHOE), KacaTeabHOE (TaHTCHLUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucteMbl OTCUETa, WILTIOCTpAIUsl KUHEMAaTHUYECKUX XApaKTEPUCTUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue aBuxkeHUs Teia, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TE€Jia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLUMOHAIBHOW 3aBUCUMOCTH MEXKIY OAJIbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTemMbl oOTcu€ta. I[IpuHIUN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPIUAIBHBIX U HEMHEPIIUAIbHBIX CHCTEMax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTHY HA 33JITaHHOE PACCTOSHUE OT €0 MACCHhI.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

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

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

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

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. I[locTymarenbHOoe W BpallaTelbHOE JBUXKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKH, CHCTEMBI MaTEPUAIBHBIX TOUYEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. [loTeHnManbHas >HEprUs.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAasi CKOPOCTh. TpeThsi KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTHUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeN M OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE JTHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasa JBHXXYTCSI XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

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

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYCHHSI BEJIMYMWH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. CaMONpou3BOJIbHAs — pejlakcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mojens wuaeanbHOro raza B TEPMOJUMHAMHKE — CHCTEMa YpaBHEHUI:
ypaBHeHHe MenpaeneeBa—KianepoHa W BbIpaXEHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
Temneparypbl. BelpakeHue a1 BHyTPEHHEN 3HEPTUU OJTHOATOMHOT'O HJI€AIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmnmo€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tormBa. Pacuér KonuuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTWIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEIIOEMKOCTEN BEIIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u koHjaeHcauus. VcmapeHue W KureHue. Y JeiabHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BrnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu TBEpHOTO Tena. Pactskenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0Iax.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Mopenn HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  JAepopMallud pe3uHOBOro obpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DOneMEeHTapHbId JJIEKTPUUYECKUM 3apsil. 3aKOH COXPAaHEHHs JJIEKTPUYECKOTrO
3apsna.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisl. OJHOPOIHOE MIEKTPHUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIIMAIOB [IJIST  DJIEKTPOCTATUYECKOTO TMOJs (KaKk OJIHOPOJHOTO, TaK u
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLnU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl JUHUN HANpsDKEHHOCTH DJTHX TIONEH |
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

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

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma i yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux menei. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) 5JIGKTPUYECKOW I1enmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MIPU TTOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia usMepeHust ammnepMerpa (BoiabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIBI TOKA B IICTH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAs IUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NO3HAHUA: SBJIICHWE, HAy4YHbIA (DAKT, TumoTesa, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENIbHbIE TPUOOPHI, I poBas 1adopaTopusi.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra3oB, KUJKUE KPHUCTAIUIIbI, JIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), JABUTaTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

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

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nosne B BemectBe. DeppoMarHeTuku, napa- U IUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna 7uHHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

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

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictue cumbl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomazHumuas UHOYKYU.

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

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

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

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMKCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOneOaHus. Pe3zoHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KoJieOaHUM Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUIN 00 UACAIBHON MOEIN MPY>KUHHOTO MasSTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BriHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Monenb TMHUY JIEKTponepe1ayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKUX BOJIH: OTpa)KC€HHUE, MpeJoMJICHUE, HUHTephepeHIus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

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

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3oBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Oo6HapyxeHue nHppakpacHoro u yiabTpadroIETOBOTO U3ITYUEHUMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

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

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EpPUYECKON JIMH3bI OT €€ TeOMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiacCMYecKHux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI,

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEepeHIINY JIa3epHOTO U3TyUYCHUs Ha IBYX IIEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIacCMyeckou  mexaHuku.  [locTynarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

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

DHEPrusi 1 UMIYJIbC PEIISITUBUCTCKON YaCTHUIIbI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUU  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmenienus Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

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

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynarel bopa. M3nydyenue u nornomieHrue (OTOHOB MPH MEPExXoae aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

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

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBenHblil QoH n3nydenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

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

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

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

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

EnuHcTBO uznueckoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB YacTUll (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHUIAMMOE
JBH>KCHUE.

ConHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHbBIE ABIPHI B sSApax
TaJIaKTHUK.

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

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

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

HaGmiogenuss B Tteneckon JIyHbI, IJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

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

Oo6o01marouiee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usuku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HaAHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIUYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

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

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

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJTbHBIN
aHaJIu3.

T'eozpaghua: wmarHuTHple mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAA 6aTape$1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIPaBJIEHHMM B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OCTETHKY Hay4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

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

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

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

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

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJAMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydyeHUs MH(POpMaLUU (PU3HMUECKOTO COEp KaHUSA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEACTBa MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUMN, paCIIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO ~ OCYILECTBIISATh  [MO3HABATENIbHYIO  JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

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

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

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

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIMOCOOHOCTH AaJalTUPOBATHCA K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

SMMATHM, BKJIIOYAIOMEH CIOCOOHOCTh IMOHMUMATh 3MOIMOHAJIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOHQIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHON W 3TUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajJeHue, aOCONIOTHO ympyras jaedopmaiiusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbI, 00JIaCTH) NPUMEHMMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIbI C W3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUSA WMIIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
Menaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUCCKUE SBJICHHS, WCIOIb3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIICHHUS: 3akOoHbI OMa il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
NepeMeEIleHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJ, CUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMi€il BOMU3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCHUTENbHASL BIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOro TEMIOBOTO
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHUE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeN0BaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBMIKEHHE 4YAaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpyrol ¢  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOIBI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa ©  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKoil MoOJeIb0: Ha OCHOBaHMM aHallM3a yCJIOBUS 0OOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKMX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTH pa3lInuHble CIOCOObl paboThl ¢ MHpOpMaIend (U3NIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

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

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

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MUpa, pOJib aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUMUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dbotorpdexra, mepBpld U BTOpPOW mocTynarsl bopa, mOpUHIMI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTATHYECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMMIYJIbC, IIOJIHAs DSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbI, PHEPrUsl M HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPTHs CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHJIbI AMItepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31AX, B 3BE3AHBIX CUCTEMAX, B MEKIaTAKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPH
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyIollhe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTNOIb30BAHUN, & TAK)KE Pa3syMHOM MCIOJIb30BAHUM JTOCTUKEHUIN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIAPHOU WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U II03HABaTEIbHBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTaTh B TpyNIe C MCIHOJHEHHEM pPa3IMYHBIX COLHMAIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MIPOSIBIISITH MOTHUBAIMIO K Oyaymiel mpodeccHoHaaIbHOW AeATEIbHOCTH 110
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayuHpIi METON MO3HAHMS NPUPO/IB! 6 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/7f41c97¢c
N bubmuoreka [JOK
23 Cratika TaEpyOro TeNA > 1 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.4 1 1
3aKOHLI COXPAHCHIHS B MCXaHHKe 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edsoo.ru/7f41c97c
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/7f41c97c
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IEPEXOABI https://m.edsoo.ru/7f41c97c
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 UICKTpHIECKoE Hoie 24 https://m.eds00.ru/7f41¢c97¢
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusirieckiit MPaKTHKYM 16 16 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpEM 0 https://m.edsoo.ru/7f41c97c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHnTpoibH
0 ble padoThI

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

Dusuka —
¢byHIaMeHTalbHas HayKa
0 TIpupoe

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

Hayunsiii MeTog
MO3HAHUS ¥ METOJIBI
WCCIICIOBAaHHS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TEOpHUs B
IIpoLeCcCe MO3HAHUS
npupossl. Habmonenue u
9KCIIEPUMEHT B (pu3MKe

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

AOcomoTHas 1
OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH
(bu3MYECKUX BEIUYNH

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

MoaenupoBaHue B
¢uzuke. Poib u Mecto
¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAYyYHOU
KapTUHBI MUDA, B

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
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MPAaKTUYECKOMN
JEeSITeIbHOCTH JIFOJIeH

MexaHnueckoe IBUKEHUE.

Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXAHNYECKOTO
nerkeHus. [Ipsmas u
oOpatHas 3aJ1a4u
MEXaHHKH

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

10

11

Pannyc-Bektop
MaTepualbHON TOYKH, ET0
IIPOEKLIMH HA OCH
KoopauHat. TpaekTopus.
Ilepememenue. CKOpocCTb.
WX npoekiuu Ha ocH
KOOpAWHAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OIMCAaHNE PABHOMEPHOIO
MPSMOJIMHENHOTO
JBUKEHUS

Crnosxenue nepemeeHni
u ckopocrei. Pemenue
3a1a4

HepasHomepHoe
IBUXKEHHE. MTHOBEHHAas
CKOpOCTb. Y CKOpEHHUE.
[IpssMonuneiHoe

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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JBUKEHUE C TOCTOSIHHBIM
YCKOpEHUEM

12

I'padmueckoe onucanwue
IPSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

13

CB0OOIHOE ITafieHHE.
YckopeHue cBOOOTHOTO
nagcHus. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH H
ux rpaduKu

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

14

15

JIBr>keHue Tena,
OpOLICHHOTO IO/ YTIIOM K
TOPU30HTY

KpuBonuneiinoe
JBIDKEHUE. JIBUKEHUE 10
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAsA CKOPOCTb.
[Tepuon n yacrora.
LenTpocTpemMuTensHoOE U
IIOJIHOE YCKOPEHUE

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

16

17

KonTponbHas padota no
teme "Kunematmka"

IlepBbIif 3ak0oH HproTOHA.
NHepruanbHbIe CUCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIIbHOCTH
lNanmnes.

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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Hewnnepunansusie
CHUCTEMBI OTCYETa

18

Cuna.

PaBHOpelicTBYrOIIAs cua.

Bropoii 3akoH HeroToHa.
Macca

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

19

20

21

22

BsaumogeiicTBue Tel.
Tpertnii 3akoH HproToHa
[IpuHuun cyneprno3uumn
cui. Pemenue 3aga4 Ha
MPUMEHEHUE 3aKOHOB
HeroTona

3aKOH BCEMHUPHOTO
TSATOTEHHUSL.
OKBUBaJICHTHOCTD
IrPaBUTAMOHHON U
WHEPTHOM Macchl

Cuita TSoKeCTH B
yCKOpeHHue CBOOOIHOTO
najieHust

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

23

JIBrokeHre HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
cyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kemuepa

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

24

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bubmuoteka [IOK https://m.edsoo.ru/7f41c97c

25

Cuna tpenus. [lpupona u

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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BU/bI CHUJI TPCHHA.
HBI/I)KCHI/IC B X KMJAKOCTH U
rase cC y‘IéTOM CHIJIbI
COIMPOTHUBIICHHUA CPEAbL

26

[laBiienue.
I'mppocraTtnyeckoe
nasienue. Cuia
Apxumena

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

27

AOGCOIIOTHO TBEPOE TEIIO.

ITocTynarensHOE 1
BpaLaTEIbHOE IBUKECHUE
TBEPAOrO Tella

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

28

29

MoOMEHT cuiIbl
OTHOCHUTEJILHO OCH
BpateHus. [1meqo cuibl

CrnoxxeHue cui,
MIPUIIOKEHHBIX K
TBEpAOMY Teiy. LleHTp
TSDKECTH Tena. Y CIIOBUS
paBHOBECHSI TBEPIOTO
Tena. Buael paBHOBECHs

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

30

31

Pemenue 3agau
KonTponbnas pabota mo

teme "JluHamuka.
Crartuka TBEpnoro tena"

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

32

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK.
IlenTp Macc cucteMsl

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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MaTepualbHBIX TOUEK.
Teopema 0 ABUKEHUHN
IIEHTpa Macc

33

Nmiynsc cuitbl ©
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUS
uMmnyisca. Peaktusaoe
JBUKCHHE

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

34

MoOMEHT uMItybca
MAaTepHaAIbHON TOUKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA

HUMITYJIbCa B ICHTPAJIbHBIX

IIOJIAX

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

35

36

Pemenue 3agau

Pabota cuibl Ha MasioM U
Ha KOHEYHOM
NepeMeIeHIH.
I'padnueckoe
npecTaBieHre padboThl
cuiIbl. MOIHOCTB CHJIBI

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

37

38

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUn
KMHETUYECKON SHEPTUU
MaTepHaIbHON TOUKH

HOTCHI_[I/IEU'ILHBIC n
HEIMMOTCHIIMAJIbHBIC CHUJIBI.

[TorenmmansHas >HEPTHS.

Bropas kocMuueckas

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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CKOPOCTh

39

Tperps kocMuueckas
cKkopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS
MEXaHUYECKOHN dHEPTun

bubnmnoreka [{OK https://m.edsoo.ru/7f41c97c

40

VYpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpaBuenue bepnymnu nms
uJeanbHOM KUJIKOCTU

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

41

KonTponbHas padora no
TeMe "3aKOoHbI
COXpaHEHHUs B MEeXaHHKe"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

42

PazButue npencrasnenui
0 MPUPOJIE TEIUIOTHI.
OCHOBHBIE TTOJIOKEHUS

MKT. Iuddyzus.
bpoyHOBCKOE 1BMXKEHUE

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

43

CrpoeHnue ra3000pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep JBUKEHUS U
B3aUMOJECUCTBHUS YaCTHI]
BelIeCcTBa

bubmuotexa [{OK https://m.edsoo.ru/7f41c97c

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonnuectBo BemecTna.

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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[TocTostHuast ABoraapo

45

46

Temneparypa. TermnoBoe
paBHoBecue. [llkana
Henscus

Pemrenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

47

Nneannubiii ra3. 'a3oBrie
3aKOHBI

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

48

49

50

YpaBuenue MeHeneena-
Knaneiipona. Pemenne
3aja4

AOcoroTHas
TeMIieparypa. 3aKoH
JansTOHA

H3onporeccel B
UJealbHOM rase ¢
MTOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

51

I'padnueckoe
Ipe/CTaBICHNE
U30IIPOLIECCOB: U30TEPMA,
u3o0xopa, u3zobapa

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

52

OcHOBHOE ypaBHEHUE
MKT

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

53

54

Pemenue 3agau

CBs13b a0COJIIOTHOM
TEeMIIEPATypPhI
TePMOIUHAMHUYECKON
CUCTEMBI CO CpeTHEel

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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KUHETHUYECKOMN dHEpPruen
MOCTYIATEIBHOIO
TEIUIOBOTO JABUXKEHUS €€
YaCcTUIL

55

O0600111EHE U
cUCTeEMAaTH3alusd 3HaAaHUN
no teme "OcHoBel MKT"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

56

57

KonTponbHas padota no
teMe "OcHoBel MKT"

TepMmoauHamMuyeckas
cucTeMa. 3aJaHue
BHEIIHUX ycnoBui juist T/]
cucteMbl. Baenmnue u
BHYTPEHHUE MTAPAMETPBI.
[TapameTpsr T/ cuctembl
KakK CpeJIHHE 3HAUYCHUS
BEJIMYMH, OITUCHIBAIOIIUX
€€ Ha MUKPOCKOITMYECKOM
YpOBHE

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

58

Hynesoe Hauano
TEPMOJIMHAMUKH.
CamMonpoun3sBosbHast
penakcauus T/l cucrembl
K TEILUIOBOMY PaBHOBECHIO

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

59

Monenb uIeaIpHOTO Ta3a
B TGpMO}II/IHaMI/IKe.
VYcnoBust npUMEHUMOCTH
9TOU MOJCIHU

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

60

YpaBHenue Menpeneena-

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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Kianeiipona u
BBIPXXEHUE JUISI
BHYTpPEHHEHN HEpPruu

61

Beipaxenue i
BHYTPEHHEHN HEPruu
OJIHOATOMHOI'0
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTaTUYECKUE IIPOLECCHI

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

62

OnemeHTapHas paboTa B
TEPMOJINHAMHUKE.
Beruuciienue paboThl 1o
rpaduky nporecca Ha pV-
ararpaMmme

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

63

Tenmonepenaya Kak
Croco0 N3MEHEHHUS
BHYTpeHHEN sHepruu T/
cHCTeMbI 6€3 COBEpIICHUs
paboThI

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

64

Konsekmus,
TETJIONPOBOIHOCTb,
W3JIy4YEeHHUE

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

65

KonmuecTBO TEMIOTHI.
TennoéMKOCTh Tela.

VY enbHas u MoisipHas
TEIUIOEMKOCTH BEIIECTBA.
VnenpHas Teniaora
CropaHusi TOIUIMBA

bubmuoteka [IOK https://m.edsoo.ru/7f41c97c

66

Pacuér xommuectBa

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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TCILIOTHI IIpH
TEILIoNEpeaavuc

67

68

69

INousarue 06 aguadaTHOM
npouecce. [lepBpIil 3aK0H
TepMOI[I/IHaMI/IKI/I

KonnuecTBo TemioTel u
paboTta KaKk MephbI
U3MEHEHUs BHYTPEHHEN
sHepruu T/I cuctemsl

Bropoii 3akoH
TEPMOJUHAMUKY JJI51
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
HeobparumocTh
MIPUPOJTHBIX TTPOIIECCOB

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

70

71

[IpuHIMIIBI AEHCTBUSA
TernoBbiX MamnH. KITJ]

MakcumanbHOE 3HaYCHUE
KITA. Huxn Kapro

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

72

73

74

Pemenne 3amaq
OKOJIOTUYECKHE aCIIEKThI
HCITOJIb30BAHUS TEIJIOBEIX
nBurareseit. TemnoBoe
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
Pemenue 3amau

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubmuoteka [IOK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

75

O06001IeHne 1

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
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CHCTEMAaTH3aINsI 3HaHUHM
110 TEME
"TepmonuHaMuKa.
TennoBrie MalTUHEL"

76

KonrponsHas pabora no
teMe "TepMoauHaMuKa.
TennoBble MaIMHBL"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

77

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue
Y KUIICHUE. Y AeNbHas
TEIUI0Ta NapooOpa3oBaHUs

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

78

79

80

Hacrimennsie n
HEHACHIIICHHBIE MaPHI.
KauecTBennas
3aBHCHUMOCTD IJIOTHOCTH U
JaBJIEHUS HACKIIIEHHOTO
rapa oT TeMIIepaTyphl, UX
HE3aBUCHUMOCTH OT 00BEMA
HACBIIIEHHOTO Tapa.
3aBHCHUMOCTh
TeMIIepaTypbl KUTICHUS OT
JaBJIEHUS B KUJIKOCTH

Bnaxxnocts Bo3ayxa.
AOcomoTHas U
OTHOCHUTEJIbHAS
BJIAJKHOCTh

Pemenue 3agau

bubmuoreka [JOK hbubmuorexa [JOK
https://m.edsoo.ru/7f41c97cttps://m.edsoo.ru/7f41
c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

81

TBépnoe Teno.
Kpucranmnmueckune n

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

amMop(QHbIe Tena.
AHM30TPONHUS CBONCTB
KpHUCTAJIJIOB

82

IInaBnenne u
KpUCTAJUTU3ALIUA.
VaenpHas TemioTa
mnaBieHus. Cyonmumarus

bubnmnoreka [{OK https://m.edsoo.ru/7f41c97c

83

Hedopmariu TBEpAOTO
Tena. Pactsxenue u
cxarue. Casur. Monyib
HOwura. Ilpenen ynpyrux
nedopmaruit

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

84

TemoBoe pacmmpenue
KUJIKOCTEN U TBEPBIX
Tel. AHTapMOHU3M
TEIJIOBBIX KOJICOaHui
YacTHIL BEIIECTBA

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

85

86

87

[IpeoOpazoBanue sHEprUn
B (ha30BbIX MEpexoaax

YpaBHEHHE TEIIOBOTO
Oaylanca

Pemenue 3agau

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

88

IToBepxHOCTHOE
HaTsbkeHne. Kanwuisipaele
siBJieHU. J{aBiaeHue moy
HCKPHUBIIEHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opmyia Jlamnaca

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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89

90

O06o061ieHue U
CHCTEMAaTH3alHs 3HAaHUH
1o Teme "ArperaTHble
COCTOSIHUS BEILECTBA.
®da3oBble epexo b

KonrtponsHas pabora no
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

91

92

93

DnekTpu3anus Tea u eé
MIPOSIBJICHUSI.
DNEeKTPUYECKUIL 3apsi.
JIBa BH/1a DJIEKTPUYECKUX
3apsinoB. [IpoBogHuKwy,
TUDIIEKTPUKU U
MOJTYTIPOBOTHUKHU

OnemMeHTapHBIN
AJIEKTPUUECKUIl 3apsi.
3aKOH COXpaHEHUS
JIEKTPUUYECKOTO 3apsizia
B3anmoneiicTBre 3apsioB.
Toueunsle 3apsbl. 3aKOH
Kynona

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

94

95

96

Pemrenue 3agau
Onexrpuueckoe noie. Ero
JIeHiCTBUE Ha
AIEKTPUIECCKUE 3aPsIIbI

HanpsxénaocTs
JIEKTPUYECKOTO ITOJIA.

bubmuotexa [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

97

98

99

100

[Tpo6usrii 3apsia. Jlunuu
HANPSHKEHHOCTH
AJIEKTPUYECKOTO MOJIS.
OnHopoaHoe
AJIEKTPUYECKOE TT0JIe
IloTeH1IMAIBHOCTH
BJIEKTPOCTATUYECKOTO
noust. PasHocTh
MMOTSHIINAJIOB 1
HanpsHKeHUe

[ToTenumanpHas sHEpPrust
3apsja B
3JIEKTPOCTATUYECKOM
noie. ITorenmman
3JIEKTPOCTATUYECKOTO
OJISt

CBs13p HaNPsKEHHOCTU
II0JISL U Pa3HOCTH
MIOTEHIIMAJIOB JUIs
ANEKTPOCTATUYECKOTO
oJIs

[TpuHuMn cynepno3suuuu
ANEKTPUYECKUX MTOJIEH

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

101

102

103

Pemrenue 3agau

ITone ToueuHoro 3apsiza.
ITone paBHOMEPHO
3apsKeHHOU cepbl
ITone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY

bubmuotexa [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
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wapa. [losne paBHoMepHO
3apsOKEHHON OECKOHEYHOM
IJIOCKOCTH

[IpoBogHUKY B

QJICKTPOCTAaTUUCCKOM

104 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41c97c

noJjie. YcioBHe
paBHOBECHS 3apsI0B

JIMDIIEKTPUKHY U
105 MOJTYITPOBOJIHUKH B 1 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
AIIEKTPOCTATUYECKOM I10JIE

Konpaencarop.

DNEeKTPOEMKOCTh
106 = konpmeHcaropa. 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
DNEeKTPOEMKOCTh

IIJIOCKOI'0 KOHACHCATOopa

[TapamensHoE
107 COeIUHEHNE 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
KOHJICHCATOPOB

ITocmenoBarenbHOE
108 COeIUHEHNE 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
KOHJICHCAaTOPOB

DHeprus 3apsKEHHOTO

109 1 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

KOHACHCATOpA

110 Pemenue 3agau 1 but6mmorexa IIOK https://m.edsoo.ru/7f41c97c

JIBr>KeHUE 3apsyKEHHOU
111 YaCTHUIbI B OJJHOPOJTHOM 1 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
ANEKTPUYECKOM TI0JIe

112 Pemenue 3agau 1 bu6mmorexa IIOK https://m.edsoo.ru/7f41c97c
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113

O6o06menue u
CUCTEeMaTu3alus 3HaHUH
1o TeMe "DIIeKTpUIecKoe
nosne"

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

114

KonrponsHas pabora no
TeMme "DIeKTpUIecKoe
nosne"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

115

Cuta Toka. IlocTostHHBII
TOK. Y CIIOBHA
CYIIECTBOBAHHMS
IIOCTOAHHOI' O
AIEKTPUICCKOTO TOKA

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

116

117

118

119

WcTtouHuku Toka.
Hanpsokenne u 31C

3akoH OMa 1 yyacTka
LEenU. DIEKTPUUECKOe
CONPOTHUBIICHUE

3aBHCHUMOCTh
CONPOTHUBIICHUS
OJIHOPOJIHOT'O MTPOBOJIHHUKA
OT €T0 JUIMHBI U TUIONIA N
MOTIEPEUHOTO CEYCHUS

Y nenbHo€e CONpPOTUBIICHHE
BellecTBa. Pemenue 3anau

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

120

IlocnenmoBarensHOE,
napajieTbHOE,
CMEIIaHHOE COSIUHCHHE
MIPOBOJIHUKOB

bubmuoteka [IOK https://m.edsoo.ru/7f41c97c
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Pacuér pa3BeTBIEHHBIX

121 AIEKTPUUYCCKUX IIETIEH. bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
[TpaBuna Kupxroda

122 Pemenue 3amau bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Pabota snekTpuueckoro

123 ToKa. 3akoH JIkoyns — bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Jlenna

124 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
MontHocTh

195 =~ ICKIPHICCKOTO TOKA. bu6muoreka IIOK https://m.edsoo.ru/7f41c97c
TennoBas MOIIHOCTB,
BBIIETIsIEMAast Ha PE3UCTOPE

126 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
O/1C u BHyTpEeHHEE

127 CONPOTHUBIICHUE bu6nuoreka L{OK https://m.edsoo.ru/7f41c97c
HMCTOYHHUKA TOKA
3akon Oma 1S TTOJTHOM

128 = (3amKHYTOIA) bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
BJIEKTPUYECKON e

129 Pemenue 3agau bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

130 EZI;HOCTL nerotHiia bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

131 = KopoTkoe 3aMbIKaHHe bubnuoreka L{OK https://m.edsoo.ru/7f41c97c

132 ng;iﬁ::g :(;ZHH bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

133 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/7f41c97¢c

134 Pemterrie 3aza 110 TeMe bu6mmorexa IIOK https://m.edsoo.ru/7f41c97c

"TloCTOSITHHBIH
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AIEKTPUUYECKUN TOK"

135

136

137

Permrenue 3agad mo reme
"ITocTOSITHHBII
AIEKTPUUYECKUN TOK"

Permrenue 3agad mo reme
"TTocTOSTHHBII
AJIEKTPUYECKUMA TOK"

O0600111eH1E U
CHCTEMAaTH3allHs 3HAHUI
o Teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

138

KonTponbHas padora no
teme "lIlocTosHHBIN
AJIEKTPUYECKUM TOK"

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

139

DneKkTpuyeckas
MIPOBOJMMOCTh
Pa3IMYHBIX BEIIECTB.
DNEeKTPUUECKUN TOK B
MeTaax.
CBepXnpoBOIUMOCTD

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

140

DNEeKTPUUIECKHUI TOK B
pacTBopax M pacruiaBax
ANEKTPOIUTOB. 3aKOHBI

qDapaj:[eﬂ JJIA 3JICKTPOJIN3a

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

141

142

DNEeKTPUUIECKHUI TOK B
razax. [lmazma

DNEeKTpUUECKUN TOK B
Bakyyme. BakyymHble

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
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npubopHI

143

144

DJIEKTPUUYECKUIN TOK B
MOJIYITPOBOTHUKAX

[TomyripoBOTHUKOBBIC
PUOOPHI

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

145

PuU3NYECKU IPAKTUKYM
o reMe "M3mepenne
CHJIBI TOKA U HaNpPsDKEHUS
B LIENH [TOCTOSIHHOTO TOKa
IIPYU OMOIIY aHATOTOBBIX
1 u(POBBIX
U3MEPUTEIbHBIX
npuOOpoB" WK
"3HaKOMCTBO C IU(POBOIA
naboparopueii Mo Gpusuke.
[Ipumeps! n3mepenus
(bU3NYECKUX BETUYUH MPH
MOMOIIIM KOMITBIOTEPHBIX
JaT4NKOB"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

146

147

PuU3NYECKU IPAKTUKYM
o Teme "N3yuenue
HEPABHOMEPHOI'O
IBUKECHHUS C LIENBIO
OIIpeieNIEHUs] MTHOBEHHOU
ckopoctH"

Pu3nYeCcKUil NPAKTUKYM
no teme "U3mepenue
YCKOPEHHS IIPH
MIPSAMOJIMHEMHOM

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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148

PaBHOYCKOPEHHOM
JBHKEHHUH 110 HAKJIOHHOM
IUIOCKOCTH" HJIH
"UccneqoBanue
3aBUCHMOCTH ITyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
nBIOKeHun"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
YCKOpEHHUsI CBOOOTHOTO
nagenus” wim "U3yuenue
JIBUKCHHUSI TETIa,
OpOIIIEHHOTO
rOpPU30HTAJIBHO"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

149

150

Pu3NYECKU IPAKTUKYM
o teMe "N3yuenue
JBUKEHUS TeJa 110
OKPYKHOCTH C
IIOCTOSTHHOM 110 MOZYJIIO
CKOPOCTBhIO" UITH
"HccnenoBanue
3aBUCUMOCTH IIEPUOJA
oOpaleHnss KOHUYECKOTro
MasATHHUKA OT €T0
napameTpoB"
Pu3nYeCcKUil IPAKTUKYM
o teMe "M3mepenne
PaBHOJICHCTBYIONIEH CHUITBI

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
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151

152

MIPH IBHKEHUH OpyCKa 1o
HaKJIOHHOM MI0CKOCTH"
unu "[IpoBepka runotesbl
0 HE3aBHCHUMOCTH
BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOH
IJIOCKOCTH Ha 3aJaHHOE
paccTostHue OT ero Macchl”

Ou3nyeckuil NpakTUKyM
o teme "UcciaenoBanue
3aBHCHMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIITNX
B IIPYXKUHE U PE3NHOBOM
oOpa3ie, OT ux
nedhopmaruu' uin
"N3yueHue IBUKEHUS
CHCTEMEI T€JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JIErkuit 61ok"

Pu3nuecKuil IPaKTUKYM
o reMe "M3mepenne
koaddulmeHTa TpeHus 1mo
BEJIMYHHE YTJIIOBOTO
KodpunmeHTa
3apucumoct Frp(N)" min
"UccaenoBanue IBUKEHUS
Opycka 1o HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM
kod¢pdurmeHToM TpeHus"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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unu "V3ydeHue IBUKEHUS
rpy3a Ha Bally ¢ TpeHueMm"

153

154

PuU3NYECKU IPAKTUKYM
1o reMe "HccnenoBanue
YCJIOBU paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO
OCh BpalleHus" Win
"KoncrpyupoBanue
KPOHUITEHHOB U pacuéT
CWJI YIPYrocTH" Uiun
"N3y4yeHue ycToHYMBOCTH
TBEPAOIO Tea, UMEIOLLETO
II011a/1b ONOpHI"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenne
HMITYJIbCa TeJia Mo
TOPMO3HOMY NIyTH" WK
"U3mepeHue Cuiibl TATH,
CKOPOCTH MOJIEITH
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nnu "CpaBHeHue
W3MEHEHUs UMITYJbCa
Tena ¢ UMIYJIbCOM CUJIbI"
nin "Uccienosanue
COXpaHEHUs UMITYJIhCa
MIPH yIIPYyTOM
B3aUMOJICHCTBUU" WIIH
"U3mepenue

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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KMHETUYECKOU SHEPrUuu
Teja 10 TOPMO3HOMY

yTH

155

PuU3NYECKU IPAKTUKYM
o teme "U3yuenue
M30TEPMHUYECKOTO
npotecca
(peKOMEeHTI0BaHO
UCIoJIb30BaHue UG POBOI
nabopaTopun)" WIn
"N3y4yeHue n30X0opHOTro
nporecca" uin "M3yuenue
n300apHOTO mpomecca”
i "IIpoBepka
ypaBHEHUs COCTOSAHUS"

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

156

Pu3NYECKU IPAKTUKYM
o teme "M3mepenue
YACIBbHOU TerIoEMKOCTH"
niu "Uccaenosanue
Mpoliecca OCThIBAaHUSA
BelllecTBa" WU
"UccnenoBanue
anuabatHoro mporecca'
unu "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICVCTBUS U
TeMITepaTypbl KUTICHUS

JKUIKocTen"

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
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158

Pu3NYECKU IPAKTUKYM
o teme "N3yuenue
3aKOHOMEPHOCTEM
HcrnapeHus *KujaKoctei"
unu "U3mepenue
YAEIbHOM TEIIOThI
MJIaBJICHUS JbAa" UiIn
"N3y4yeHue cBONCTB
HACBILEHHBIX MapoB" WK
"N3mepenue abco0THOMN
BIIQ)KHOCTH BO3/1yXa U
OLIEHKa MAacChl 1apoB B
nomMeteHun". amepenue
kod(durmenrta
MMOBEPXHOCTHOT'O
HaTSDKEHUS

Pu3nuecKuil IPaKTUKYM
no teme "HaGmoienue
MIPEBPALCHNS DHEPTUN
3apsSKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
W3JIy4eHHs cBeToano A"
win "HU3ydenune
IIPOTEKAHUS TOKA B LIETIH,
cojeprKallen
KOHJIeHcaTop" nuin
"Pacrnipenienenue pazHOCTH
MOTEHIIUAJIOB
(HampsiKeHHs ) IpU
MOCJIeI0BATEIHLHOM

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
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COEINHEHNHU
KOH/IEHCATOPOB"

159

160

161

PuU3NYECKU IPAKTUKYM
o teme "HccnenoBanue
CMECIIAHHOTO COCIUHCHUS
pe3ucTopoB" Uiu
"N3mepenue yieabHoro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIIH
"UccneqoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSKEHUS TS
JIaMIIbI HaKaJIuBaHuA"

Ou3nyeckuil NpakTUKyM
o teMe "HaOironenue
3IEKTpon3a" Wi
"U3mepenue 3apsiaa
OIHOBAJIEHTHOIrO MoHa"
nnu "HcciaenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIIEPATYphI" WIH
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKHU Aroaa"

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTHU3allNs 3HAHHUI
o teme "Kunemaruka"

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

bubnuoteka L{OK https://m.edsoo.ru/7f41c97c

bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
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162

PesepBHBIii ypOK.
O6o00mmenue u
cucTeMaTu3alus 3HaHUi
mo teme "Jlunamuka"

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

163

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEeMaTH3alus 3HaHUI
o Teme "CraTtuka
TBepAoro Tema"

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

164

PesepBHBIii ypOK.
O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
1o TeMe "3aKOHBI
COXpaHEHUs B MeXaHUKe"

bubmuoreka [IOK https://m.edsoo.ru/7f41c97c
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PesepBHbIii ypOK.
O06001menue u
CHCTEeMaTH3alus 3HaHUH
mo Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETHUECK
oii Teopun"

PesepBHbIii ypOK.
O06o06menue u
CHCTEeMaTH3alus 3HaHUH
10 TEME
"TepmoarHaAMUKA.
TennoBnie MaIuHb"

PezepBHbIit ypoK.

O0600111eHE U
CHUCTEMATHU3ALUS 3HAHUMN

bubmuoreka [{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c

bubmuoreka I{OK https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

110 TeMe "ArperaTHbie
COCTOSIHUS BEIECTBA.
®da3oBble epexo bl

168

PesepBHbIii ypOK.
O6o06menne u
cUucTeMaTu3alus 3HaHUN
1o TeMe "DIIeKTpUYeCcKoe
noje"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

169

PesepBHBIii ypOK.
O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
o Teme "IlocTossHHBIN
3JIEKTPUYECKUM TOK"

bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

170

PesepBHBIil ypOK.
Oo6o06menne n
CHCTEMaTH3aINsI 3HAaHUH
o reMe "Toku B
pa3Iu4YHBIX cpenax”

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I7.51.,
CunsikoB A.3., O011eCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO « [ IPODAY;
AxkrmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

Msxuies I'. SI. ®usuka. 10 kinace: yue6. ais o61ieo0Opa3oBaT.opraHU3aInn:

0a30BbIi 1
yray6n. yposuu /I'. SI.Msxkumes, b. b. Byxosues, H. H. Cotckuit; mox pea. H. A.

[TapdenTtreBoii.- 7-¢ uzn. — M.: IIpocsemenue, 2020 — (Knaccuueckuii kypc).

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. Pabouune nporpammsl. [IpeameTHas TMHUS y4EOHUKOB CEPUU
«Knaccnueckun

Kypce».10—11 kmaccsl : yue6. mocobue 1ist 061eo0pa3zoBaTt. opranuzanuii / A.
B. IIlaTtanuHa.

- M. : IIpocBemenue, 2017.



2. Msxumes I'. 1. ®usuka. 10 knace: yaed. ayist 001meo0pa3oBaT. OpraHu3aIii:
0a30BbIi U

yray6n. yposHu /I'. SI.Msxkumes, b. b. byxosues, H. H. Cotckuit; mox pexa. H. A.
[TapdenTreBoii.- 7-¢ uzn. — M.: IIpocsemenue, 2020 — (Knaccuueckuit kypc).
3. [MapdentneBa H.A. Coopuuk 3amau no gusuke.10-11 kmaccsl: yuedHOE
nocooue st

obmeobpasoBarenbHbix opranuzanuii / H.A. [TapdentpeBa. - 8-¢ u3z. - M.:
IIpocsemienue,

2018.

4. Caypos HO.A. [Toypounsie pazpabotku. 10 xiacc.

5. Mapon A.E., Mapon E.A. OnopHbie KOHCTIEKTHI U U hepeHInpoBaHHbIE
3aa4n

6. 3a0otun B.A., Komuccapos B.H. KoHTpoJsib 3HaHMi1, yMEHUI 1 HABBIKOB

y4auuxcs

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://school-collection.edu.ru/collection EcrecTBeHHO-HayYHBIE SKCIIEPUMEHTHI
— @usuka: Komnekiusa Poccuiickoro o01ieodpa3zoBaTeibHOrO moprajia
http://experiment.edu.ru OTkpbIThI#H KOUTEMK: DHU3KKa

http://www.physiCS.ru DieMeHTbI: MOMYJISIPHBINA CAlT 0 (HyHIAMEHTAIBHON HayKe

http://www. elementy. ru Beenenue B HAHOTEXHOJIOTHH



http://nano-edu.ulsu.ru BuptyansHsiii METOAMYECKUIT KAOWHET yuuTels GU3NKH
u actpoHomuu: caut H.H. I omynunom

http://www.gomulina.orc.ru BuptyanbHblii pu3MaT-Kiaacc: 0OIEropoacKoi caut
CapaTOBCKUX YUUTEIJICH

http://www.fizmatklass.ru BupryansHbIi(pOH] €CTECTBEHHO-HAYYHBIX U
HAYYHOTEXHUYECKHUX 3P PekToB «DPdekTuBHaAsA DU3HKaY

http://www effects.ru I'azera «®usuka» Uznarensckoro qoma «IlepBoe
CEHTSIOpS»

http://fiz.1september.ru EcrecTBeHHO-Hay4Has 11Ko1a TOMCKOTO
MOJIUTEXHUIECKOTO YHUBEPCHUTETA

http://ens.tpu.ru 3annMaTenbpHas Gu3uKa B BOIpOcax U OTBETaX: calT B.
Enpkuna

http://elkin52.narod.ru 3aounas ecrecTBeHHO-Hay4Has mkona (KpacHospck):
y4eOHbIC MaTEpHaIbI 1O (PU3UKE IS MKOJIHHUKOB

http://www.zensh.ru 3aounast pusrkKo-maTeMaTHUecKas Ikosiaa ToMCKoro
rOCYJapCTBEHHOTO YHUBEPCUTETA

http://ido.tsu.ru/schools/physmat 3aounas Gpu3uKo-TeXHUUIEeCKas IIKOJIa PH
M®TU

http://www.school.mipt.ru Madopmatuka u ¢pusnka: caut yautels GU3NKA U
uHpopmatuku 3.3. [llakypoBa

http://teach-shzz.narod.ru MuadopmarroHHbie TEXHOJIOTHHU B MPENOAaBaHUN

busuku: cait W. 5. OununmoBoii



http://ifilip.narod.ru NudopmarmoHHble TEXHOIOTHH HA YPOKaX (DU3HKH.
WHTepakTUBHAS aHUMAIIUS

http://somit.ru arepuer-mMecto pusnka

http://ivsu.ivanovo.ac.ru/phys Kadeapa dhusrku MoCKOBCKOI0O HHCTHTYTa
OTKPBITOTO 00pa30BaHHUS

http://fizkaf.narod.ru Keant: Hay4HO-TIOITyISIpHBIA (PU3UKO-MaTeMaTHIECKUN
KypHAI

http://kvant.mccme.ru Kiacchas ¢usuka: cait yuurens ¢usuku E.A. banaunoit
http://class-fizika.narod.ru Konueniiu COBpeMEHHOTO €CTECTBO3HAHUS:
AIICKTPOHHBINA YICOHUK

http://nrc.edu.ru/est JTaGoparopust o0ydenwus pusuku u actporomun MCMO PAO
http://physics.ioso.ru JlaypeaTsr HoOeneBckoit mpemuu 1o ¢usuke http://n-
t.ru/nl/fz Marepuanst kadenpsr obmiert puszuku MI'Y um. M.B. JlomoHOCOBa:
y4eOHbIe TOCOOUs, PU3MUECKHI MPAKTUKYM, BUACO- U KOMITbIOTEPHbIE
JEMOHCTpAIIH

http://genphys.phys.msu.ruMatepuaisr pusznueckoro pakyabrera CaHKT-
[TerepOyprckoro rocyiapcTBEHHOTO YHUBEPCUTETA
http://www.phys.spbu.ru/library Mup ¢usuku: nemoHcTpanuu GU3HdecKux
IKCIIEPUMEHTOB

http://demo.home.nov.ru O6pa3zoBaresnbubic MaTepuansl o Gusrke DTU um.

A.®. Uodde



http://edu.ioffe.ru/edu O6y4arorme TpexypoBHEBbIE TECTHI 10 pu3uke: caiiT B.1.
Perensmana

http://www.physics-regelman.com OwaitH-nipeoOpa3oBaTeb ¢AHMHUL] K3MEPEHHSI
http://www. decoder.ru ITopTai ecTecTBeHHBIX HayK: Pu3nKa
http://www.e-science.ru/physics ITpoext AFPortal.ru: acrpodusndeckwnii mopran
http://www. afportal.ru TTpoekt «Bcst pusuxar

http://www fizika.asvu.ru Pemenwust 3ama4 u3 yaeOHUKOB 110 (hU3UKE

http://www. irodov. nm.ru Caiit npakTukyrolero Gpu3nka: npenoaBaTelib
¢busuku N.W. Bapnamoa

http://metod-f.narod.ru CamorectupoBanue mkoasHuKOB 10-11 Ki1accoB u
aOUTYpUEHTOB MO (PUBHKE

http://barsic.spbu.ru/www/tests TepmomuHaMHKa: SIEKTPOHHBINA Y4EOHUK TIO
busuke

http://fn.bmstu.ru/phys/bib/I-NET Ypoku no MonekyaspHo# pusuke
http://marklv. narod.ru/mkt ®dusrkam — npenogaBaTesiaM U CTyICHTaM
http://teachmen.csu.ru®usrka B aHUMAaLKIX

http://physics.nad.ru ®usuka B mpe3eHTAIUAX

http://presfiz.narod.ru ®usuka B mikoie: cait M.b. JIbBoBCKOro
http://gannalv.narod.ru/fiz ®u3uka Bokpyr Hac

http://physics03.narod.ru ®usuka ams Beex: 3aaauu 1Mo GU3KMKE ¢ PEIICHUIMU

http://fizzzika.narod.ru ®usuka ans yunreneii: caiit B.H. Eroposoii



http://fisika.home.nov.ru ®u3uka cTyaeHTaM U MIKOJILHUKAM: 00pa30BaTeIbHBIN
npoekT A.H. Bapruna

http://www.vargin.mephi.ru ®usuka.py: CalT sl yUamxcs U npernoiaBaTesnci
(1076370097

http://www fizika.ru ®usukomn: B momMoIp HaYHHAIOIIEMY QHU3UKY
http://physicomp.lipetsk.ru Xa6aposckas kpaeBast hu3HKO-MaTeMaTHICCKAs
IKOJIa

http://www.khspu.ru/~khpms IlIxosibHas Gpu3uka I yauTeneld 1 yUeHUKOB: CalT
A.JI. CakoBrua

http://www alsak.ru Sinepnas ¢usuka B IuTepHere

http://nuclphys.sinp.msu.ru Omummuaze! o Gusmrke Beepoccuiickas onmumuaa
IIKOJIbHUKOB O (PU3HUKE

http://phys.rusolymp.ru Jlucranimonsas omuMIiaza mo Gu3uke -
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
http://www.edu.yar.ru/russian/projects/predmets/physics JlucranunoHHbie
IBPUCTUYCCKUE OJTUMITHAJIBI 110 (U3HKE

http://www eidos.ru/olymp/physics MockoBckast pernoHaabHast OJIUMITHAIa
IIKOJBLHUKOB 10 (hU3UKE

Kupas ¢usuka: oOydaronias nporpamma.

http://www.int-edu.ru/soft/fiz.html

Ypoxku pusuku ¢ ucnonas3oBanueM MHTepHeTa.



http://www.phizinter.chat.ru/

®wusuka.ru. http://www.fizika.ru/

dusuka: kosutekus onbiToB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIUS OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypebl o dusuke http://www.ivanovo.ac.ru/phys

becmiatHbie oOy4aroniye nmporpaMMel 1o pusuke

http://www.history.ru/freeph.htm

JIabopaTtopHbie paboThl 0 Pu3nke. BupryansHbie 1abopaToOpHbIE paOOTHI.

http://phdep.ifmo.ru

Anumanus GU3NYECKUX MpoLeccoB oobsicHenusMu. http://physics.nad.ru

dwusnueckas sunukoneaus http://www.elmagn.chalmers.se/%7eigor






