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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONM pabodeil mporpamMMbl BocnuTaHus W KoHmenmuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIFHOCTh U3YyUEHHUSI TEM M Pa3JieioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS M Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UWHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme no pusmke onpenenstoTcs niaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI M0 T0J1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB U SBICHUM, M3y4aeMbIX XUMHEH, OHOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUsI HOBBIX MaTepUasloB C 3aJaHHBIMH CBoWicTBamMu. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 001Iero 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus npeanonaracT HMCMOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yrnmyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3MKE JOHKHO OBITH IOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKOro npakTukyma. B nepBom ciyuyae mpakTHKyM
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM moj paboTamu IMpakTUKyma MOHMMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpPEJCTaBI€HAa €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHHUSMU HPOBOAUTH TMPSMBIE MU KOCBEHHBIC
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 337a4M C SIBHO 33aJJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUIHUYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (GU3uku yriryoJI€EHHOTO YPOBHSI HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe 1o (pU3uKe yUeHUIECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (PU3MKE KIIOUEBBIX JIEMOHCTpaluil s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHHUIO TPUPOJBI, Ppa3BUTHE MX HHTEUIEKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHNHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIN, AaJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJAMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA W IPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUH JJI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMmme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIEC IATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBINA T'a3, TOUYCUHBIN 3apsT).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3mepeHure cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKa MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
Clio)keHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MAaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

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



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, LIECTEPEHYATHIE U PEMEHHBIE [TEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

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

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBuxeHus Tena, OpoleHHOro Topu30oHTaIbHO. [IpoBepka rumnoresbl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTBIO IIJIAHETHI U OT reorpaduyeckoil MpoThl. J(BUykeHHnEe HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYIOIIECH NPUIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBIKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeEJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIfX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIManbHBIE W HENOTEHUHAIBbHBIE CWIBL. lloTeHIManbHAs JHEPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTHU CHUJIBI.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJINHAMUYECKON CUCTEMBbI KaK CPEHUE 3HAUYCHUS BEJIMUMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTta B TepMoaAnHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIeparyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEIoTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckrue yCTpOWCTBA U TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pPEe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUS IEKTPUUECKOI0 3apsa.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJIs1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO Mo (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKkOHEYHOW TUTOCKOCTU. KapTuHBl JMHUN HANpPSHKEHHOCTH OJTUX TIOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIBLHOM COEAMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [Ipasmra Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) sneKkTpudyeckod 1enu. MomiHocTh HcTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

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

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3nekTposiniza dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHUYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, IIUPPOBast 1a00paTOPHSI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, IIOBEPXHOCTHOE HATSHKECHUE U KAIIMJUISIPHBIC SIBJICHUS B IIPUPOJE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: DUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAHOMATEpHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUJIKOCTEN U Ia30B, KUJIKUE KPUCTAILIBI, DJIEKTPUUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLUMALMA, TAIbBAaHMKA, DJICKTPOHHAsS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJMJIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B Bemectse. @eppOMArHETHKY, ITapa- U JUAMarHETHKHU.



TexHU4ecKne YCTPOMCTBA M TEXHOJOTHMUYECKHE IPOLIECCHl: MNPHUMEHEHHUE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMs MyYKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBnenue dNeKTpOMarHUTHOW WHAYKUMHU. [lOTOK BEKTOpa MAarHUTHOMU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B IENM TOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3allMTa OT 3JEKTPU3ALMHU TeJl NPU ABUKEHUU B MAarHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3apucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIHAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYECKOM sHeprun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOanuid. [lepron Manbix CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaAIbHON MO/IENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuoaa CBOOOIHBIX KOJI€OAHUI HUTSHOTO M MPYXUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrinyxneHHbIe
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpEIay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenb 3IeKTpOMarHuTHOTO TeHEpaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiIHOro BHyTPEHHETro oTpaxkeHus. Mojieias CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3epKaja U JIMH3bI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

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

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE W3JIydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay gorosrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWcsa vactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpoeHUsi aroMma. [lnaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomieHre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3WPYIOUIETO W3JIy4YCHUs. BiusHHE pPaguOaKTHBHOCTH Ha KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJIOTMYECKHE aCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Monenu. TéMHas Marepuss U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTH acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAYEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bupa 3Bé3aHoro Heba. Co3Be3gusi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETHUMOCTBY». 3BE3MbI TJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CosiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIylIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHHUM (DU3NYECKUX BEITHYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOH, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JIEKTPOABUTaTelb, pasap, pPaAuONPUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX IPAkKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIHI
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIECTBISATH MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEpPIpeTalnrio WHGOPMalUU pa3indHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3YAIU3AIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPTaHW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTFHO COCTABIISITh IUIAH PEIICHUS PacYETHBIX M Ka4eCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

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



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTO
pelIeHus;

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

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH C€Osl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
¢u3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHuA Yy OOy4arolmuxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

e CaMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIliexy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (U3NYECKOW TEOpUU — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMATbHAs CHUCTEMa OTCuéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJa, UICAJIbHBIN ra3, TOUeUHbIN 3apsisl, OAHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXaHUYECKHE TMPOIECChl U SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3aKOHbl HplOTOHA, mIpUHLOMIN  OTHOCUTENBHOCTH [anwies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MOJIEKYJIsIpHOW (U3UKUA U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro YacCTHll, CBA3b JABJICHMS MJI€AJIBbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUHUIN CYNEPHO3UIUU SIICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SIBJICHUS, UCMOJb3Yysl BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YJHeprus, paboTa CHIbI, ICHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIbLHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIM 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIH AT
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs, TIJIABJICHUE U KPUCTAIIIIM3allUs], HAITPaBJICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJdbTaThl IMOJTYYECHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMANBHBIA METOJ M3MEpPEHUs, OICHHBATh A0COIIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJly4YeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH TPU HCTOIH30BAHUU MATEMaTHYECKUX METOJIOB pEIICHHs 3aiad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE UHTETPalliu 3HAHUH U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PaOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIIM3UPOBATh M OLICHUBATH MOCIIECTBUSI OBITOBOM M MPON3BOACTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAayKM M TEXHOJOIMM Uil JaJbHEWIIEr0 pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUHU Ui TOWCKa, MepepaboTKU M TPEabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

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

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOU, TEXHOJIOTUUECKOH, COIMaIbHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHUE OIMUCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOPUM OTHOCUTEIHHOCTH, KBAHTOBOM (PU3UKHU, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOMmEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KojeOaHus, MaTeMaTUYECKU MAasTHUK, WACATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIEKTPUYECKOTO  3apsaa, cuia Awmmepa, cuia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dotorddekra, nepBelil ¥ BTOpoi mocTynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3AKOH PAJUOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cujia Amnepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWAd  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
ramMMa-u3iiydyeHue sjaep, Gu3ndeckue NPUHIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATHh OCHOBOIMOJAraloUMe ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTEH (PUBMYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMKax  y4yeOHOro  B3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAaHWM aHalIM3a YCJIOBHS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOAUTH PAcU€Thl HA OCHOBAaHUM MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO UHUKJA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MIPUBOIUTH TPUMEPHI BKIIAa POCCUICKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMHU TMPOLIECCAMHU, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAy4YHO-TIOMYJISIPHOU MH(OpMaALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3allMOHHbIE U NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEIATh A€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Uroro mo pazneny 16
PeszepBHOe Bpemst 10 ‘ https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrposbnsie IIpakrnyeckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoTsbI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarautHoe 1moie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Utoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHCCKHC 1 STCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6NG69R
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcnoBrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro mo pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckynsipHO-BOJTHOBOM JTyalli3M 15 https://m.eds00.ru/S400GCWUJ
4.2 dusuka aroma 5 https://m.edso0.ru/ZLJ435GQC
D
4.3 HBHKA ATOMHOTO A7ipa 1 5 https://m.edsoo.ru/Q4WLMHS9T

SJICMCHTAPHBIX YaCTHUIL]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Wroro mo pazneny 25
Pa3znen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12 https://m.edso0.ru/RPXW8WN4N
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKYyM 16 16 https://m.edsoo.ru/EL9ALAJIF
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
IPEIMETHOTO COJIEPYKAHMS U OIIBITa
7.1 NeSITeIbHOCTH, TPUOOPETEHHOTO TPU 15 https://m.eds00.ru/PSCGRX7IW
u3yueHuu Kypca ¢usuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PeszepBHOe Bpemst 12 https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I10 172 16
I[MPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®usnka — pyHIaMeHTaIbHAS
HayKa O PUPOJIe

Hayuns1ii MeTo/] MO3HAHUS U
METOBI HCCIIETOBAHUS
(bU3HYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpus B
IIPOLIECCE MO3HAHUS TPUPOJIBI.
HaGntoneHue u 5KkCiepuMeHT B
¢buznke

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

1.09.2026

2.09.2026

3.09.2026

4.09.2026

https://m.edso0.ru/4GD12L71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOII0THAs M OTHOCUTEIbHAS
MIOTPEIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEITMYHUH

7.09.2026

https://m.edso0.ru/K3LOI3CFT

MopenupoBanue B ¢puzuke. Poib

1 MeCTO (PU3HKHU B
(hopMUPOBaHUH COBPEMEHHOU
Hay4YHOU KapTHHBI MUDa, B
MPaKTUYECKON JeSITeIbHOCTH
J0IeH

8.09.2026

https://m.edsoo.ru/85PJ5YR4H

Mexannueckoe OBUKEHUE.
CucremMa oTcuera.

9.09.2026

https://m.edsoo.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTEILHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a7a4n
MEXaHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKILUU HA OCH
KoopauHar. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MIPOEKLHUU HAa OCH KOOPAUHAT

10.09.2026

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE IPSIMOJIMHEWHOE
neuxkeHue. I'papudeckoe
OIKMCaHWEe PABHOMEPHOI'O
IPSIMOJINHEHHOTO IBUKEHUS

11.09.2026

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

CrnosxeHue nepemMenieHui u
ckopoctel. Pemenue 3agau

HepaBHOMeEpHOE ABMKEHHUE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JABMKCHUEC C ITIOCTOAHHBIM
YCKOPEHUEM

I'paduueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM

14.09.2026

15.09.2026

16.09.2026

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

13

CB0OOIHOE TaeHHE.
Yckopenue cBOOOTHOTO
najieHus. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH,

17.09.2026

https://m.edsoo.ru/UYVY XC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

YCKOpPEHUS OT BPEMEHH U UX
rpadguku

14

15

16

17

18

JIBr>keHue Tena, OpoIIeHHOTO
MIOJT YTJIOM K TOPU30HTY

KpuBonuneiinoe 1BUXEHHUE.
JIBU>KeHHE 10 OKPYKHOCTH.
VYrioBas v IMHEWHAs] CKOPOCTb.
Ilepnon u yacrora.
LlenTpocTpemuTenbHoe 1
MIOJTHOE YCKOPEHHUE

KontponbHas paboTa mo teme
"Kunematuka"

[IepBe1if 3akoH HproToHAa.
HNuepumansHbie CHCTEMBI
orcuéra. [TpuHumn
OTHOCUTENBHOCTHU [ anmues.
Heunepuuansusie cucteMbl
oTCuéra

Cuna. PaBHOJEHCTBYIOIIAs CUJIa.

Bropoii 3akoH HeroTona. Macca

18.09.2026

21.09.2026

22.09.2026

23.09.2026

24.092026

https://m.edsoo.ru/W6B8TSPKM

https://m.edso00.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L2

https://m.edso0.ru/2QC075VDL

19

B3aumoneiicteue ten. Tperunit
3axoH Herotona

25.09.2026

https://m.edsoo.ru/NAD4VZADH

20

21

[IpuHUMn cynepno3unuu Cuil.
Pemenue 3agad Ha npyuMEHEeHNE
3akoHOB HproTOHA

3aKOH BCEMUPHOTO TATOTEHHUS.
OKBUBAJIEHTHOCTH

28.09.2026

29.09.2026

https://m.edso0.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

IPaBUTAMOHHON Y UHEPTHOU
MaccChbl

22

23

24

Cuna TsKeCTH M YCKOpEHHE
CBOOOTHOTO TaICHUS

JIBu>keHrne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[lepBas kocMHuuYecKasi CKOPOCTb.
3akonsl Kemnnepa

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

30.09.2026

1.10.2026

2.10.2026

https://m.edsoo.ru/36LBC4ZQJ

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u Busl
CUJI TpeHus. /IBrKeHue B
KHUJKOCTHU U Ta3e ¢ y4ETOM CUIIbI
COIIPOTHBIIEHUS CPEJIBI

5.10.2026

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Jasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AGCOTIOTHO TBEPAOE TETO.
[TocrynarensHoe U
BpalaTeabHOe IBUKCHHE
TBEPAOTO Tella

MOMEHT CHUJIBI OTHOCUTEIBHO
OCH BpalllCHUs. IIneyo cumbl

6.10.2026

7.10.2026

8.10.2026

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UV1UYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CnoxxeHue CuiI, IPUIOKEHHBIX K
TBEpAOMYy Teny. LleHnTp Tsxectn
Tena. Y CIOoBUs PaBHOBECHS
TBEpAOro Tena. Buasl
paBHOBECHS

9.10.2026

https://m.edsoo.ru/\VFOEBAS878

30

Pemrenue 3amau

12.10.2026

https://m.edso0.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHas pabora o Teme
"Ilnnamuka. CtaTuka TBEpAOTO
Tema"

13.10.2026

https://m.edsoo.ru/41HS90LZD

32

NMnynbsc MmaTepualbHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
LlenTp macc cucremsl
MaTepHaIbHBIX TOUYEK. Teopema
0 JBUKCHHUM LIEHTPA Macc

14.10.2026

https://m.edsoo.ru/SPBMZ3HII

33

I/IMHy.]H)C CHUJIbI U U3MCHCHHUC
HMITyJIbCa TeJa. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

15.10.2026

https://m.edsoo.ru/INJW80O116

34

MoOMEHT uMItybca
MaTepHaIbHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTa UMITyJIbCa B
LEHTPaIbHBIX MOJISIX

16.10.2026

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

38

Pemenue 3agau

PaGora cunbl Ha MajoM U Ha
KOHEYHOM TIEPEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThI CHITBl. MOIIIHOCTD CHJTBI

Kunernyeckas sHeprus.
Teopema 06 u3mMeHeHUH
KHHETUYECKOU SHEPTUU
MaTepuaIbHONU TOUKH

IloTennuanepHele U
HCIIOTCHIIAJIBHBIC CUJIBI.

19.10.2026

20.10.2026

21.10.2026

22.10.2026

https://m.edso0.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo.ru/N5QCCI1EIM

https://m.edsoo.ru/BHTO9WA4CQ



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

[TorenumanpHas sHeprus.
Bropas kocMudeckasi CKOpOCTb

39

Tperbs KOCMUYECKast CKOPOCTD.

CBsi3b pabOTHI
HEIIOTCHIUAILHBIX CHJI C
N3MEHEHHEM MEXaHHMYeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAHEHHUS MEXAaHUYECKOU
SHEpPruu

23.10.2026

https://m.edso0.ru/66P2WGWS4

40

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuynnu nyist uaeansHoR
JKUJIKOCTH

5.11.2026

https://m.edso0.ru/OIC610G5F

41

KonTponbhas pabota no teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

6.11.2026

https://m.edso0.ru/SO90PC322

42

43

44

PazButue npencrasienuii o
npupo/ie TerioTl. OCHOBHBIE
nonoxenus MKT. Tuddyzus.
BbpoyHoBCKOE nBMXKEHUE

Crpoenue ra3o00pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep JBUKEHUS U
B3aNMOJIEHCTBHS YaCTHI]
BelIeCcTBa

Macca u pazMepsl MOJIEKYII
(atomoB). KonnaectBo
BenlecTna. [locTosHHas
ABorazipo

9.11.2027

10.11.2026

11.11.2026

https://m.edso00.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

Temneparypa. Temiosoe

45 12.11.2026 | https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana [enbcus

46 Pemenne 3amau 13.11.2026  https://m.edsoo.ru/EGRV58D9F
Une i1 . e

47 FICAUIDHDI Tas. £ as0Bpt 23.11.2026  https://m.eds00.ru/01MOXOVAB
3aKOHBI
YpaBHenue Menpeneena-

48 N 24.11.2026 @ https://m.edsoo.ru/7TRAZ800M4
Kianeiipona. Penienue 3anau
AOGCOJIIOTHAS TEMIIEpATypa.

49 patyp 25.11.2026 | https://m.eds00.ru/27RGL3V1G
3akoH JlampToHa
H3omporieccsl B UACaILHOM rase

50 C HOCTOSHHBIM KOJIUYECTBOM 26.11.2026 @ https://m.edsoo.ru/UQ9SUVODW
BELLECTBA
I'padnueckoe npencraBieHne

51 M30IPOIIECCOB: U30TEPMa, 27.11.2026 = https://m.edsoo.ru/W1HC88PJ4
u3oxopa, u3obapa

52 OcnoBHoe ypaBaenne MKT 30.11.2026  https://m.eds00.ru/E65TLSWXG

53 Perrenne 3amau 1.12.2026 https://m.edsoo.ru/8U427HI1YJ
CBs3b a0COIFOTHON
TeMIIEpaTypsl

epMO, a €CKOMU cucrte

54 TepM HHHVMHq o cHt T Ml 2.12.2026 https://m.edsoo.ru/N6ETZ0LDZ
CO CpelHel KHHEeTHYEeCKON
SHEpPrUeil MOCTyNnaTeIbHOTO
TEILUIOBOI'O IBWKEHUS €€ YaCTHI]
O00011IeHne 1 cucreMaTnsa

55 HICHHC 1 CHCTEMATHSAlA 3122026  https:/m.eds00.ru/EDM5ZTZCY
3Hanui mo reme "OcuoBel MKT"
KonTtponsHasg padora 1o Teme

56 POTIbHAA pabOoTa Mo TeM 412.2026 https://m.eds00.ru/L TSZALIQ?

"OcHoBbl MKT"



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7

57

58

59

60

TepmoauHaMuueckas cucTeMa.
3ajaHye BHEUIHUX YCIOBUU ISt
T/ cuctemsl. BHemHue u
BHYTPEHHUE MTapaMETPBhI.
[TapameTpsl T/] cuctemsbl Kak
CpelHME 3HAYCHUS BEJTUYHH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpou3BojIbHasl penaKcaius
TJI cucteMsl K TEMIIOBOMY
paBHOBECHIO

Mogaens ueanbHOro rasa B
TepMOAVHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTH 3TOW MOJENH
YpaBHenue Menzeneena-
Kianeiipona u BelpaxkeHue 1is
BHYTPEHHEHN YHEPrUu

7.12.2026

8.12.2026

9.12.2026

11.12.2026

https://m.edsoo.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLJRP

https://m.edsoo.ru/FOQVOQKQ8

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
HJIeaIbHOTO Ta3a.
KBazucratnueckue u
HECTaTUYECKUE IPOLECCHI

14.12.2026

https://m.edsoo.ru/L1XUZJSC7

62

DOnemeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienue
paboTsI 1o rpaduKy mpoiecca
Ha pV-nuarpamme

15.12.2026

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya xak crocoo

W3MEHEHHUS BHYTPEHHEH SHepruu

TJI cuctembl 6€3 COBEPIICHHS
paboThl

16.12.2026

https://m.edsoo.ru/BDN5GEKP7

64

KonBeknus, TermionpoBogHOCTb,
U3JIy4eHue

17.12.2026

https://m.edsoo0.ru/QM4T9ETS8

65

KommyecTBO TEIIIOTHI.

TemnoéMkocTs Tena. Y aenbpHas u

MOJISIPHAS TEIUIOEMKOCTH
BEILECTBA. Y IeNbHAs TEII0TA
CrOpaHHUs TOIUINBA

18.12.2026

https://m.edsoo.ru/RQASBF90Q5

66

67

Pacuért xonudecTBa TEIIOTHI
MIpY TEIUIoNEepeaaye
[Tousatue 06 aguadaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJANHAMUKH

21.12.2026

22.12.2026

https://m.edsoo.ru/B4NQ2B026

https://m.edso0.ru/SQXBMXFYN

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHHUS
BHyTpeHHeN sHeprun T]]
CUCTEMBI

23.12.2026

https://m.edso0.ru/59W3F1X49

69

Brtopoii 3ak0H TepMOIMHAMUKHN
JUIS pAaBHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTtumocTh NprUpOIHBIX
IIPOLIECCOB

24.12.2026

https://m.edsoo.ru/3BEBSKQ8G

70

[TpuHIUIIBI AEHCTBUS TETITOBBIX
maruH. KITT

25.12.2026

https://m.edsoo.ru/Z25PJPKKU



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumanbsHoe 3Hauenue KIIJI.
uxn Kapno

28.12.2026

https://m.edso0.ru/QATFSEOKO

72

73

74

Pemenue 3agau

OKOJIOTHYECKHE aCIIEKThI
HCIIOIL30BaHMUS TEIJIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHUE OKPYKaIoLIei
Cpelbl

Pemenue 3agau

29.12.2026

30.12.2026

11.01.2027

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edso0.ru/UYVV9T878

75

O000111eHrE U CHCTEMATHU3ALIHS
3HAHUH T10 TEME
"Tepmoaunamuka. TernnoBbie
MalInHbI"

12.01.2027

https://m.edsoo.ru/A6UQLW1EB

76

77

78

KonTponbhas padbota no teme
"TepmoanHamuka. TernnoBbie
MaluHb!"

[Tapoo6pazoBanue u
KoHJeHcanus. Vicnapenue u
KHTIeHHe. Y IenbHas TeIIoTa
nmapooOpa3oBaHus

HaceplimmeHHble 1 HeHACBIIICHHEIE

Tapsl. KauecrBennas
3aBUCUMOCTD IINIOTHOCTHU U

AaBJICHUA HACBIIICHHOI'O mmapa OT

TeMIIepaTyphl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACHIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYpPBI

13.01.2027

14.01.2027

15.01.2027

https://m.edsoo.ru/X4AG7PJVJ

https://m.edso00.ru/W4505S1GQ

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

KHUIICHUA OT JaBJICHUA B
KHNIKOCTH

79

80

BitaxxHocTh BO31YyXA.
AOCOJIIOTHAS 1 OTHOCUTEIIbHAS
BJIAYKHOCTH

Pemrenue 3amau

18.01.2027

19.01.2027

https://m.edsoo.ru/QRQNGWOZS8

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno.
Kpucrammmaeckue u amopdabie
Tejla. AHU30TPOIHUS CBOMCTB
KPHUCTAJIJIOB

20.01.2027

https://m.edsoo.ru/YCMZ29JGZ

82

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TEmoTa NiaBJICHUs.
Cybnumarus

21.01.2027

https://m.edsoo.ru/WYH1C81KN

83

Hedbopmarnu TBEpAOTO TETA.
Pactsoxenne u cxxatue. Cour.
Mopyns FOura. [Ipenen ynpyrux
nedopmariuit

22.01.2027

https://m.edsoo.ru/961UIDFRU

84

85

86

TenoBoe pacimmpenue
KUJKOCTEN U TBEPABIX TEIL.
AHTapMOHH3M TEIJIOBBIX
KoJIcOaHMi YacTHI] BEIeCTBa

[IpeobpazoBaHue YHEPTUU B
(ha3oBBIX Mepexoaax

ypaBHeHI/IC TEIIOBOro OajlaHca

25.01.2027

26.01.2027

27.01.2027

https://m.edsoo0.ru/1R1740Q0N

https://m.edsoo.ru/UUJOYTXYF

https://m.edso0.ru/5CV1IKKTMW

87

88

Pemrenue 3agau

IToBepXHOCTHOE HATSIKEHUE.
Kanunnsipuele siBneHus.
JlaBineHue o UCKPUBJIICHHOU

28.01.2027

29.01.2027

https://m.edsoo.ru/2L7HENBQ2

https://m.edsoo.ru/Z9FYJNI4U



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

MMOBEPXHOCTHIO KUAKOCTH.
®opwmyna Jlamiaca

89

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUU 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBble
nepexopl"”

1.02.2027

https://m.eds00.ru/V3TS29GT9

90

91

92

93

94

KonrtponbHas pabora no teme
"ArperaTtHble COCTOSHUS
BeuiecTBa. PazoBble nepexoab"”

OnexTpusanus Tea U eé
MPOSIBICHUS. DIEKTPUUECKUI
3apsan. JIBa BUJa 3JIEKTPUUECKUX
3apsanoB. [IpoBoHuKY,
JTUDJIEKTPUKA U
ITOJTYITPOBOTHUKH
DOneMeHTapHBIN AEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3apsaa
B3aumoneicTeue 3aps10B.
Toueunsble 3apsaapl. 3aKOH
Kynona

Pemrenue 3agau

2.02.2027

3.02.2027

4.02.2027

5.02.2027

8.02.2027

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edso00.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

Onexrpuueckoe noie. Ero
JIEWCTBUE HA DIIEKTPUUYECKHE
3apsIbl

HanpsxénaocTts
aneKkTprueckoro nois. [IpoOHbIit
3apsan. JInHuM HanpsKEHHOCTH

9.02.2027

10.02.2027

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X

AIEKTPUUYECKOTO TOJIS.
OaHOPOAHOE IIEKTPUIECKOE
noJie

97

IToTeHmaabHOCTh
3JIEKTPOCTATUYECKOTO MOJISA.
Pa3HocTh MOTEHITNATIOB U
HanpsHKeHUe

11.02.2027

https://m.edso0.ru/QJ4AHEFATR

98

[ToreHnmanpHas 3HEprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JIEKTPOCTATUYECKOTO MOJIS

12.02.2027

https://m.edsoo.ru/YODNX8N9Z

99

100

CBs3b HaPSKEHHOCTHU TOJISL U
Pa3sHOCTH NOTEHLUAIIOB JUIs
JIEKTPOCTATUYECKOTO OIS
[TpuHuMn cynepno3suuuu
ANEKTPUYECKUX MTOJIEH

15.02.2027

16.02.2027

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/WS1GYRA4I3

101

Pemenue 3agau

17.02.2027

https://m.eds00.ru/2630Y5063

102

103

104

[Tone Toueunoro 3apsna. [ome
PaBHOMEPHO 3apsHKEHHOM cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO
no o0wséMy mapa. Ilomne
PaBHOMEPHO 3apsHKEHHOU
OCCKOHEYHOM IIOCKOCTHU
[IpoBoaHUKY B
ANEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsiOB

18.02.2027

19.02.2027

20.02.2027

https://m.edso0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38

JIMDIIEKTPUKHY U

105 MTOJTYITPOBOJTHUKH B 24.02.2027 = https://m.eds00.ru/3G6DWKG2I
3IEKTPOCTATHYECKOM I10JI€
Kongencarop. D1eKTpoéMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTh 24.02.2027  https://m.edso0.ru/GHLGD83X7
IJIOCKOTO KOHACHCATOPA

107 Hapannensiioe coenmerite 25.02.2027 | https://m.edso00.ru/60WN2ZDH8
KOHJICHCATOPOB

jog ~|locheromatenbioe coeaueHie 26.02.2027 https://m.edso0.ru/OZ9EPIALY
KOHJICHCAaTOPOB

j0g = OMepruisapikeinoro 1.03.2027 https://m.eds00.ru/SW376XS21
KOHJICHCATOpa

110 Pemenue 3amau 2.03.2027 https://m.edsoo.ru/NLHAFISYY
JIBrKeHne 3apsyKeHHON

111 YaCTHUIbI B OJJHOPOJHOM 3.03.2027 https://m.edso00.ru/9PGVSYIWG
ANEKTPUYECKOM T10JIe

112 Pemenue 3amau 4.03.2027 https://m.edsoo.ru/UXILTUSMXW
O06001IeHNe U CUCTEMATU3 A

113 3HAHUM MO TeMe 5.03.2027 https://m.eds00.ru/QCIRPYCGA
"JnexTpudeckoe mose"

114 Kontpobras pabora no reme 9.03.2027 https://m.edsoo.ru/WRQGZBRF7
"OnexTpuueckoe noiue"
Cuna toka. ITocTOSHHBIN TOK. 10.03.2027

115 ¥ COBHS CYUICCTBOBAHHS https://m.edsoo.ru/L8LE4AKUV5
MTOCTOSTHHOTO 3JICKTPHYECKOTO
TOKa

116 Ucrounnku Toka. Hanpsoxkenue 10.03.2027 https://m.edsoo.ru/RUECAYTDO

u DJIC



https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO

3axon OMa 11 yyacTKa LEenu.

117 11.03.2027  https://m.edso0.ru/64VZXZ2GP
DIEeKTPUYECKOE COTIPOTUBIICHNE
3aBUCUMOCTb COIIPOTUBIICHUS

11g ~ O/WOPOIHONO HIPOBOIHIA 0T 12.05.2023  https://m.eds0o.ru/KE2FEN35X
€ro JUIMHBI U TUIOMIATN
MOTICPEYHOTO CEUCHUS

119 ¥ ACIbHOE COMpOTHBICHHE 15.03.2027  https://m.edsoo.ru/Y4ZTZRZAI
BenecTBa. Perenue 3anau
ITocnenoBarenbHOE,

120 napajuieJIbHOE, CMEIIaHHOE 16.03.2027  https://m.edsoo.ru/VE37ERCK6
COCIMHECHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aneKTpuyeckux nemnei. [Ipasuna 17.03.2027  https://m.edsoo.ru/OQHIPIPRF
Kupxroga

122 Pemenue 3amau 18.09.2027 | https://m.edsoo.ru/LXRB618PO

123 Pabora sxextputieckoro Toka. 19.03.2027  https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenna

124 Pemenue 3amau 22.03.2027 | https://m.edso00.ru/R6JHOGRY6
MoIIHOCTD TEKTPUUYECKOTO

125 TokKa. TenmoBas MOIIHOCTb, 23.03.2027 @ https://m.edsoo.ru/CONEPSIIH
BBIIETIsIEMast Ha PE3UCTOPe

126 Pemenne 3agau 24.03.2027 | https://m.eds00.ru/90KODG7HY

127 OAC n BryTpennee 25.03.2027 | https://m.edsoo.ru/MGCEWIVUL
COIPOTHBIICHUE UCTOYHHKA TOKA
3axon Oma 11 HOJIHOH

128 (3aMKHYTO) 3JIEKTPUYECKON 26.03.2027  https://m.edsoo0.ru/XQP3RIDK4
(S 1478

129 Pemenue 3amau 5.04.2027 https://m.edsoo.ru/XDAVLS3JL



https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL

130

MoniHoCTh HCTOYHHKA TOKA

6.04.2027

https://m.edsoo.ru/OWH205J0S

131

132

KOpOTKOG 3aMbIKaHUEC

Konpaencarop B uenu
MOCTOSIHHOTO TOKa

7.04.2027

8.04.2027

https://m.edsoo.ru/9WFHKYNVF

https://m.edsoo.ru/XQP8RIDK4

133

134

135

Pemenue 3agau

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

9.04.2027

12.04.2027

13.04.2027

https://m.edsoo.ru/52KZZJPDT

https://m.edso0.ru/5175121DC

https://m.edsoo0.ru/DX6SFSQ5I

136

Pemenue 3agay no reme

"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

14.04.2027

https://m.edso0.ru/K835E5INT

137

138

139

140

O0001IeHre U CUCTEMAaTU3AIUS
3HaHui 1mo reMe "TloCcTOSHHBII
ANEKTpUYECKUI TOK"

KonrtponbHas pabora no Teme
"IIoCTOSHHBIN IMEKTPUUECKUI

"

TOK

DnexTpuueckas IpoBOAUMOCTh
Pa3IUYHBIX BEIIECTB.
DJNEeKTpUYECKUil TOK B MeTaIax.
CBepxnpoBOIMMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax
U pacijiaBax 3J1€KTPOJIUTOB.
3axonsl @apanes 11
3JIEKTPOIH3a

15.04.2027

16.04.2027

19.04.2027

20.04.2027

https://m.edsoo.ru/WXUI1LRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36 L9OKOEE



https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/XQP8R9DK4
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE

141

DNEeKTpUYECKHUM TOK B razax.
[Tnazma

21.04.2027

https://m.edsoo.ru/MEDWMLCJ6

142

143

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHubie npuGopsl
DJIEKTPUUYECKUI TOK B
HOJIYyIIPOBOTHUKAX

22.04.2027

23.04.2027

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

[TomympoBOTHUKOBBIE PHUOOPHEI 1

26.04.2027

https://m.edsoo.ru/EKLRQTDAX

145

146

147

du3nuecKuil MpakTUKYM 110
teme "M3MepeHne CUiibl TOKa U
HaNPSDKCHUS B IETIN
MIOCTOSIHHOT'O TOKa IIPY MOMOIIH
aHAJIOTOBBIX U MU(POBBIX
M3MEPUTENBbHBIX MTPUOOPOB" WK
"3HaKOMCTBO C LU(POBOI
nabopaTopueit o GpusukKe.
[Tpumeps! u3mMepeHus
(bU3NYECKUX BETUYUH MPH
MTOMOIIIA KOMITBIOTEPHBIX
JTATYNKOB"

Pu3nYeCKUil NPAKTUKYM 10

teme "M3yuenue

HEPaBHOMEPHOTO JIBUKEHUS C 1
LETIBIO OIIPEIEIICHNUS

MTHOBEHHOM CKOpocTH"

Pu3NYECKUil IPAKTUKYM 10

teMe "M3mepenne ycKopeHus

MIPU IPSIMOJIMHEWHHOM 1
PaBHOYCKOPEHHOM JIBHKEHUU I10
HAKJIOHHOH TUIOCKOCTH'" WJIN

27.04.2027

28.04.2027

29.04.2027

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo0.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y610



https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

"HccnenoBanue 3aBUCUMOCTH
IIyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JBH>KEHUUN"

148

Pu3NYECKUl PAKTUKYM 110
teMe "M3mepenue ycKopeHus
CBOOOHOTO MaieHus " WIn
"N3yueHue NBUKEHUS TENa,
OpOIICHHOTO TOPU30HTAIHHO"

30.04.2027

https://m.edso0.ru/87JADYSZ2

149

150

Pu3NYECKUl NPAKTUKYM 110
teMe "M3yueHue IBUKEHUS Tea
10 OKPY>KHOCTH C TOCTOSTHHOU
10 MOJIYJIFO CKOPOCThIO" MITH
"UccaenoBaHue 3aBUCUMOCTH
nepuoJia oopalieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napamerpos”

Pu3nyecKnil NPaKTUKYM 110
teme "M3mepeHue
PaBHOIECHCTBYIOLIEN CUIIBI IIPU
JBMKEHUH OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WIIH
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAKJIOHHOM INIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €T0
Macchl”

4.05.2027

4.05.2027

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U

151

®uU3NYECKUN TPAKTUKYM I10
TteMe "Uccnenosanue

5.05.2027

https://m.edsoo.ru/UL391C40QD



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

152

153

3aBUCUMOCTH CHUJI YIPYTOCTH,
BO3ZHUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00paslie, OT UX
nedopmaruu” uin "M3ydenue
JBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
gepes NErkuii 010K"

®du3nuecKuil MpakTUKYM 110
teme "M3mepenue
Kod(duimenTa TpeHus 1o
BEJIMYMHE yTIIOBOTO
Kod(uIreHTa 3aBUCUMOCTH
Frp(N)" win "UccnenoBanue
JBIKEHUS OpycKa 1Mo
HaKJIOHHOH MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
Tpenus" wu "M3yuenune
JIBYDKEHUS TPy3a Ha Bally C
TpeHueM"

Pu3nuecKnil NPaKTUKYM 110
teMe "HccnenoBanue yciaoBui
paBHOBECHsI TBEPAOIO TENA,
HMMEIOIIETO OCh BpalleHus" win
"KoHcTpynpoBanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" ninu "U3ydenne
YCTOMYMBOCTH TBEPIOTO TEIA,
HMMEIOIIETO TUIOIA/Ib OMOPHI"

6.05.2027

7.05.2027

https://m.edsoo.ru/78PENYOAZ

https://m.edso0.ru/MI0QT27R6



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

154

155

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepeHue nmmysbca
TeJla M0 TOPMO3HOMY IyTH'" WIIH
"M3MepeHue Cuibl TSI,
CKOPOCTH MOJEIHN
3JEKTPOMOOUIISL U MOIIIHOCTH
cwibl Taru" unm "CpaBHeHue
U3MEHEHHUS UMITyJIbCa TeJa C
HUMITYJICOM CUJIBI" UITU
"UccnenoBanue coxpaHeHus
UMITYJIBCA TIPU YIIPYTOM
B3auMOEUCTBUN" WU
"M3MepeHne KUHETUYECKOM

OHEPTIHUU TCJIa 10 TOPMO3HOMY
"

yTH
Pu3nuecKnil NPaKTUKYM 110
teme "M3yuenue
M30TEPMHUUYECKOTO MpoIECcca
(peKOMEHI0BaHO HUCIOIb30BAHNE
uudpoBoit 1abopaTopun)" wiu
"N3ydeHne n30X0pHOTo
npouecca" unu "M3yuenne
n300apHOTO mporecca’ uiu
"IIpoBepka ypaBHEHUs
COCTOSIHUSA"

11.05.2027

11.05.2027

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG

156

Pu3NYECKUil NPAKTUKYM 110
teme "M3mepenue yaenbHou
TEIUIOEMKOCTHU" WIIH
"UccnenoBanue mpolecca

12.05.2027

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

157

158

OCTBIBaHUS BelllecTBa" MM
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS KUIKOCTEH"

Ou3nyecKuii MpakTUKyM MO
teme "M3yuenue
3aKOHOMEPHOCTEH HCTIapeHHUsI
xuakocrei" win "M3mepenue
YAEIbHOM TEII0THI IJIaBICHUS
apaa" win "M3yuenue cBONCTB
HACBIIICHHBIX TTapOB" WIIH
"N3mepeHne abCoIOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B TOMEIEHUN".
W3mepenue koa¢ppuimenrta
ITOBEPXHOCTHOT'O HATSKEHUS

Pu3nuecKnil NPaKTUKYM 110
teme "HabGmronenne
MpEBpAaIICHUS YSHEPTUU
3apsKEHHOT0 KOHJIEHCATOpa B
SHEPTUIO U3ITYUYEHUS
ceeronuoa” win "M3yuenue
MPOTEKaHUS TOKA B LIETIH,
coZIeprKalllel KoHJeHcaTop' Wi
"Pacnipenenenue pasHOCTH
MOTEHIIUAJIOB (HATPSDKEHUS ) IPU

13.05.2027

14.05.2027

https://m.edsoo.ru/0ZA5PMD07

https://m.edsoo.ru/5SBPTN1YZU



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

MOCJIEI0BATENLHOM COSIMHEHUH
KOH/IEHCATOPOB"

159

160

Pu3NYECKUl IPAKTUKYM 110
teme "HccaenoBanue
CMECIIAHHOTO COCIUHCHUS
pesuctopoB" unu "M3mepenue
yIIeJIBHOTO COMPOTUBICHUS
MPOBOJIHUKOB" WIIH
"UccaenqoBaHue 3aBUCUMOCTH
CWJIBI TOKA OT HANPSDKCHUS IS
JIaMIIbI HaKaJIuBaHuA"

Ou3nyecKkuii MpakTUKyM MO
Teme "HaOnronenue
anekTposn3a" win "M3mepenne
3aps/ia OAHOBAJIEHTHOIO HOHA"
nnu "UcciaenoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsarue
BOJIbT-aMIIEPHOU
XapakTEePUCTUKU auoaa”

17.05.2027

18.05.2027

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L

161

PeseprubIil ypok. O6001eHIE 1
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "Kunematuka"

19.05.2027

https://m.edsoo.ru/LQO93M5SQ

162

PesepBHrlIit ypok. O6001IeHNE 1
cUcTeMaTH3aInsI 3HaHUH 110
teme "J[uHamMuka"

19.05.2027

https://m.edso0.ru/S7CS1UFMI



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI

163

PesepBHelil ypok. O000IICHHE 1
cHCTeMaTu3aIus 3HaHu| 10
teme "Cratuka TBepaoro tena"

20.05.2027

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHelil ypok. O000IICHHE 1
cHCTeMaTHu3alus 3HaHUuH 0
TeMe "3aKOHBI COXPAHEHHUS B
MeXaHHuKe"

20.05.2027

https://m.edso0.ru/C37WXULT?2

165

166

HToroBast KOHTpOJIbHAS paboTa

PesepBHrlit ypok. O60011eHNE U
cHCTEMAaTU3alMs 3HaHUH I10
TeMe "OCHOBEI
MOJIEKYJISIPHOKHHETHYECKON
teopun"O06001IeHNEe 1
cHCTEeMaTH3aInsI 3HaHUH 110
teme "TepmoauHaMuka.
TennoBwie MaIuHb"

21.05.2027

24.05.2027

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/IZZC67VF1

167

168

169

PesepBHelit ypok. O60011IeHNE 1
cHCTEeMaTH3aInsI 3HaHUH 110
Teme "ArperaTHble COCTOSHUS
BemecTsa. Pa3oBble mepexoapl”

PesepBHrIit ypok. O6001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

PesepBHelit ypok. O6001IeHNE 1
CUCTEMaTHU3alMs 3HaHUN 110
teme "IlocTossHHBIN
BJIEKTPUYECKUM TOK"

24.05.2027

25.05.2027

26.05.2027

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

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

170

PesepBHelit ypok. O600ICHHE 1
CHCTEMAaTH3aINsI 3HaHUM 110

26.05.2027

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

TeMe "TOoKHU B pa3nuyHBIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJbHbIC PeCypPChl
padoThI padoThI

BzaumoseiicTBre MOCTOSTHHBIX
MarHuTOB U TIPOBOJHUKOB C

1 POBOA 1 1.09.2026  https://m.eds0o.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Ammepa
BekTop MarHuTHOM MHAYKIIHH.
IT

2 U CyHepH?SHHHH 1 2.09.2026 https://m.edso0.ru/OYNNE57S0
MarHMTHBIX TOJIeHd. JInauu
MarHUTHON WHITYKITUU
MarunurtHoe

3 HOME TIPOBOIEIKA © 1 2.09.2026 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena
Crna A .

4 Y8 AAMIIEPd, B6 HATPAniIeHue 1 3.09.2026 https://m.edsoo.ru/1JEDF5HEN
Y MOJZIyJb

) Pemenue 3amau 1 4.09.2026 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammepa.

6 ONEeKTPOU3MEPUTEIBHbIE 1 8.09.2026 https://m.edsoo.ru/5SA2ACKSRB
npubopsI
Cuna Jlopenua, eé
HampaBlIeHUE U MOIYIb.

7 JIBr>KeHHE 3apsKEHHON 1 9.09.2026 https://m.edso0.ru/6MB8YZ8TN
YaCTHUIIBI B OJHOPOTHOM
MarHMuTHOM TI0JIE
Pemenue 3anau 9.09.2026 https://m.edsoo.ru/FWURORSOE
Pa6ota cunel Jlopeniia 1 10.09.2026  https://m.edsoo.ru/MTHD23Z745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10 Pemenue 3amau 11.09.2026  https://m.edsoo.ru/GH8JAPHBQ
MarauTHOE 110JI€ B BEIISCTBE.

11 deppoMarHeTuky, napa- u 15.09.2026  https://m.edsoo.ru/W7HGQBK70O
JaMarHeTUKH
OcHOBHbBIC CBOMCTBA

12 (eppOMArHeTHKOE. 16.09.2026  https://m.eds00.ru/960J4E47D
I[Ipumenenne
(dbeppoMarHeTUKoOB

13 Pemenme safat 0 Teme 16.09.2026  https://m.eds00.ru/Q8JGTYNHT
"MaruuTHoe 1oJje"

14 Pemeame 37 110 TeMe 17.09.2026 https://m.eds00.r/MPCUALFIM
"MaruauTHOe 11071¢"
SIBIIeHUE DIEKTPOMArHUTHOU

15 nHaykiuu. [IoTok BekTopa 18.09.2026 | https://m.edsoo.ru/V7BSKAUS89
MarHUTHON WH]TYKITUU

16 S1C nnaykunu 22.09.2026  https://m.edso0.ru/8TLELGTJIZ

17 3AKOH HIICKTPOMATKHTHOH 23.09.2026  https://m.edsoo.ru/7TEOPOGARS3
naaykunn Papanes

18 Burxpepoe oexTpirieckoe 23.09.2026 https://m.edsoo.ru/IONVHOLNK
nosie. Tokn dyko

19 DAL HEAYKUHH B ABIKYLHXCA 24.09.2026  https://m.edsoo.ru/X00I3RAAL
MIPOBOHHUKAX

20 Pemrenne 3amau 25.09.2026  https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna 29.09.2026 @ https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B IIETIA 30.09.2026 @ https://m.edsoo0.ru/37WBAJCTF

IIOCTOAHHOI'O TOKa



https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF

23

SAsnenue camounaykiuu. IC
CaMOMHTYKITHH

30.09.2026

https://m.edsoo.ru/99CECGMBH

24

25

9Hepm;1 MAarHuTHOI'O I10JIs1
KaTYIIKA C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

Pemrenue 3amau

1.10.2026

2.10.2026

https://m.edsoo.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

26

O000111eH1E U CUCTEMATHU3ALIMS
3HAHUHU 110 TEME
"OnekTpoauHaMuka'

6.10.2026

https://m.edsoo.ru/WZCM1SBLO

27

28

29

KonTponbhas padota no teme
"DnexTpoauHaMuka"
KonebatenbHas cucrema.

CBobOoHBIE KOTEOAHUS.
lMapmonnueckue konedaHus

Kunematuueckoe u

JAUHAMHUYCCKOC OITMCAHHEC
KoJIe0aTeIbHBIX JBUKECHHU U

7.10.2026

7.10.2026

8.10.2026

https://m.edsoo.ru/N9QLKI145Y

https://m.edsoo0.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

30

31

DHepreTuyeckoe ONuCcaHue.
BrBoj auHaMHIecKoro
OMHUCaHUsI TAPMOHUYECKUX
KoebaHuii U3 ux
SHEPTeTUYECKOTro U
KHHEMATHYECKOT'O OIHCAHUS

Ammuntyna u ¢aza konebanui

9.10.2026

13.10.2026

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuona u yacTora KoJleOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJIcOaHMii MaTEMaTHYSCKOTO
MasTHUKA. [leproa cBOOOTHBIX

14.10.2026

https://m.edsoo.ru/BUSUSUF04



https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04

KoJIeOaHUN TIPY>KUHHOTO
MasTHHKa

33

34

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

ABTOKOJIEOaHUSA

14.10.2026

15.10.2026

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

35

Pemenue 3agau

16.10.2026

https://m.edsoo.ru/XPWCJ9CPJ

36

37

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

O000I11IeHIE U CUCTEMATU3AIUS
3HAHWH 10 TEME
"MexaHnnyeckue Koaeoanusa"
DNeKTpOMarHuTHBIE
xonebanus. KonebareapHbIi
KOHTYP

20.10.2026

21.10.2026

21.10.2026

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Cs3b
aMIUIMTYABI 3apsaga
KOHJIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIEOATEIIbHOM
KOHTYpE

22.10.2026

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHHS SHEPTUHU B
AaeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

23.10.2026

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxatromue

SJICKTPOMArHuTHBIC KoeOaHusl.

Brinyxiennbie
AJICKTPOMArHUTHBIE KOJICOaHMS

5.11.2026

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



https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

42

IlepemenHsbli TOK. Pesucrop u
KOHJICHCATOP B LIENIN
IIEPEMEHHOT0 TOKa

6.11.2026

https://m.eds00.ru/OG6JOHTOD

43

44

45

KaTymKa WHIAYKTUBHOCTU B
LCIIHU IIEPEMCHHOT'O TOKA

3akoH OMa Jy1st SJIEKTPUUECKOM
LTI TTIEPEMEHHOTO TOKa

MOIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLEE
3HAYE€HUE CUIIBI TOKA U
HaIpsDKEHUS

10.11.2026

11.11.2026

11.11.2026

https://m.edsoo.ru/6P4EK01H7

https://m.edsoo.ru/P1FZDISQV

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B asieKTprYeCcKOU
LENH

12.11.2026

https://m.edsoo.ru/AYQWXESRA

47

48

49

50

Pemenue 3amau

WneanbHeblif Tpancdopmatop.
[IpousBoxacTso, nepenaya u
MoTpedIeHne NEKTPUIECKON
JSHEpPruu

DKOJOTrH4eCcKHe PUCKU TpU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
WCIOJIb30BAHUS
3JIEKTPOIHEPIUU B
MOBCEIHEBHON KU3HU

Pemenue 3agau

13.11.2026

17.11.2026

18.11.2026

18.11.2026

https://m.edsoo.ru/0CVLSMIOS

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

Pemrenue 3anau

19.11.2026

https://m.edsoo.ru/7UFPFF3KK

52

O00011IeHNE U CUCTEMATU3ALIS
3HAHUH 10 TEME

20.11.2026

https://m.edsoo.ru/I6YYY79EQ



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0

"DJIeKTpOMarHuTHbIE
KoJjebanus"

53

54

MexaHnudeckue BOJHEL.
XapaKkTepUCTUKHU
MEXAaHUYECKHUX BOJIH

CBoiicTBa MEXaHNYECKUX BOJIH

24.11.2026

25.11.2026

https://m.edsoo.ru/OP6YANBXC

https://m.edso00.ru/4S5QXKBUX

55

3ByK. XapaKTEpUCTUKH 3ByKa

25.11.2026

https://m.edsoo.ru/UEH3ZVKKYV

56

57

WHbpa3ByK U yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

Pemenue 3agau

26.11.2026

27.11.2026

https://m.edsoo.ru/24XDNL1P1

https://m.edso0.ru/SWQOHEYAJ

58

DNEeKTPOMarHUTHHIE BOJIHBI.
N3nydenue 31eKTpoOMarHuTHBIX
BOJIH

1.12.2026

https://m.edsoo.ru/EHMGUTOBG

59

60

61

3Heprm{ BHGKTpOMaFHI/ITHBIX
Boira. CBoiicTBa
3J'ICKTpOMaFHI/ITHI>IX BOJIH

[Ikana 31€KTPOMarHUTHBIX
BoJH. [IpumeneHne
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIIBI paguOCBSI3U U
TeneBuaeHuA. Pagronokanus.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpPYKaroIen
cpeabl

2.12.2026

2.12.2026

3.12.2026

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

62

KonrponsHas pabora no Teme
"Konebanus u BOTHBI"

4.12.2026

https://m.edso0.ru/NJT16HVEI



https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI

63

Cger. 3aKOH IPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

8.12.2026

https://m.edsoo.ru/KERDTMZWV

64

65

66

67

68

Pemenue 3a1a4 Ha npuMEHEHUE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHUs CBETA

Otpaxenue cBera. [Llmockoe
3epkaino. Cdepudeckoe 3epkaio

[IpenomiieHue cBeTa.
AOCONIOTHEIN 1
OTHOCHUTEJIBHBIN [T0KA3aTellb
npenomiieHus. [loaHoe
BHYTPCHHEE OTPaKCHUE.
[IpenenbHbIi yrom MoaHoro
BHYTPEHHETO OTPaKCHHUS

Pemienue 3a1au Ha npuMeHeHUE
3aKOHOB OTPAXKECHUS U
MIPEJIOMJIEHUS CBETA

Xoz Jydel B IpU3Me.
HMucnepcus ceera. CnoxxHbINA
cocraB Oeroro cBera. [[Ber

9.12.2026

9.12.2026

10.12.2026

11.12.2026

15.12.2026

https://m.edsoo.ru/3H2Y L4R4I

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

69

JInnzel. ®OKyCHOE PacCTOSIHUE
" OIITHUYECKaA CUulia JINH3bI

16.12.2026

https://m.edso0.ru/SXWYEXTXM

70

71

ITocTpoenne nzodpaskeHuii B
JMH3aX ¥ UX CHCTEMaXx.
YBennueHue JITMH3bI

Pemenue 3a1a4 Ha mocTpoeHue
M300pakeHU, TOTy4aeMBbIX C
IIOMOIIBIO JIMH3

16.12.2026

17.12.2026

https://m.eds00.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX



https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX

72 ['a3 xak onrtuyeckas cucrema 18.12.2026  https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipenesnst

73 MIPUMEHUMOCTHU 22.12.2026  https://m.edsoo.ru/OENIDYBRZ
TE€OMETPHUYECKON ONTUKH

74 (CKOpOCTB CBETA H METO/LbI e 23.12.2026  https://m.edsoo.ru/UCGBDSEVT
HU3MEpEHUS

75 Jucnepcus ceera 23.12.2026 @ https://m.edsoo.ru/1VIIZOF05

76 HNutepdepennus ceera 24.12.2026 = https://m.eds00.ru/ZQB6756KE
KorepeHTHBIC UCTOYHUKH.

77 VcaoBusg HaOIIONEHNUS 25.12.2026 = https://m.edsoo.ru/HIXX3P5WN
MaKCUMYMOB U MUHHUMYMOB

78 Konrpoxterias pabota no Teme 29.12.2026  https:/m.edsoo.r/WMVMIARQU
«Ontuka» 3a 1 i/t

79 Pemenue 3amau 30.12.2026 = https://m.edsoo.ru/SX9F3FNP3

80 [Tpumenenne uHTEpHEpEHINN 30.12.2026  https://m.edsoo.ru/111ISQL6DM

81 Hudpaxius ceera 12.01.2027  https://m.edsoo.ru/KPOD2N63D
JudpakimonHas pemeéTka.

82 VYcnoBue HaOIIOCHUS TJIAaBHBIX 13.01.2027  https://m.eds00.ru/\V7S3Y95TQ
MaKCHMYMOB

83 Pemienue 3anau 13.01.2027 | https://m.edsoo.ru/LIGLZ3AWE

84 HoneperoCTs CECTOBLIX BOTH. 14.01.2027  https://m.edsoo.r/TWKJKW3NH
[Monspuzanus cera

85 Pemrenue 3agau 15.01.2027 | https://m.edsoo.ru/766EAF7DL

86 CBeTOBBIC SIBIICHHSI B IPHPOJIE 19.01.2027 = https://m.edsoo.ru/VJW9IR3ES

87 Obobmenme 1 cHCTEMATH3AMS 20.01.2027 @ https://m.eds00.ru/ZQ1JZ7TMYC

3ganui mo reme "Onoruka"



https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC

88

I'panu1IBI IPUMEHUMOCTH
KJIACCUYECKON MEXAHUKH.
3aKOHBI DJIEKTPOJUHAMUKHA U
MIPUHLUIT OTHOCUTEIBLHOCTH

20.01.2027

https://m.edso0.ru/GT085PL40Q

89

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTU

21.01.2027

https://m.edso0.ru/S5VL5W7WK

90

[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus
Jlopenua. Ycinosue
MIPUYUHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameieHre BpEMEHH U
COKpAIIeHHE JTMHBI

22.01.2027

https://m.edsoo.ru/7ZFTX1X84

91

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTUILIbI

26.01.2027

https://m.edsoo.ru/GPUPD6117

92

93

94

CBs13p Macchl € JHEpPruen u
HMITYJIbCOM PEISATUBUCTCKOU
YacTULIbI. DHEPTrHsl MOKOs

PaBHOBecHOE TeIIOBOE
W3JIy4YECHHUE

3akoH cMelieHus Buna

27.01.2027

27.01.2027

28.01.2027

https://m.edso0.ru/UOC7GTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

95

96

T'unmoreza M. Ilinanka o
kBaHTax. @OTOHBI

DHeprust 1 UMITyJIbC POTOHA

29.01.2027

2.02.2027

https://m.edsoo.ru/RW82CYU89

https://m.edso0.ru/14SLL.OJ97

97

dororpdexr. OnbiTer A. T
CroneroBa. 3aKOHBI
dhoTodrddekra

3.02.2027

https://m.edsoo.ru/NM4VEIDIM



https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM

98

VYpaBueHnue DitHmITeHA 15
dboToarddekra. "KpacHas
rpanuia” Gororddexra

3.02.2027

https://m.eds00.ru/DOQYSU4GM

99

100

JaBnenne cBera. Onbitel [1. H.
JleGeneBa

BonHOBEIE CBOIICTBA YaCTHII

4.02.2027

5.02.2027

https://m.edsoo.ru/1746VVP412

https://m.edsoo.ru/UMEW9AQOCE

101

Bonnsl ne bponns. Jnuna
BOJIHBI 7ie Bpoiiis u pa3mepsl
00J1aCTH JIOKaJIU3aluU
JBIDKYILEHCS YacTULIbI

9.02.2027

https://m.edsoo.ru/MVA3A30Z0

102

KopnyckyisipHO-BOTHOBOM
IyaJlu3M

10.02.2027

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

103

104

105

Judpakius >7eKTPOHOB Ha
KpHUCTaJIIax

Crnenuduka n3mMepeHuit B
Mukpomupe. COOTHOIIEHUS
HEOIPEIEeIEHHOCTEN
I'eiizenOepra

Pemenue rpaduueckux 3agau

10.02.2027

11.02.2027

12.02.2027

https://m.edsoo.ru/XH242PNOK

https://m.edsoo.ru/BMLQCWUGS

https://m.edsoo.ru/D207BTWDJ

106

107

108

Pemenue pacu€THpIx 3a1a4

KonrtponsHas pabora no
temam: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
ayanuzm"

OI1IBITHI 10 UCCJIETOBAHUIO
cTtpoeHus aroMa. [Inanerapuas
Moenb atoma Pesepdopaa

16.02.2027

17.02.2027

17.02.2027

https://m.edsoo.ru/ZUBH25VJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK1

109

[Toctynatel bopa

18.02.2027

https://m.edsoo.ru/SWV5SUN8J



https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J

110

Buasl cniektpoB. CriekTp
YPOBHEH HEPIHH aToMa
BOZIOpOJIA

19.02.2027

https://m.eds00.ru/T6T3FTQ6Y

111

112

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

24.02.2027

24.02.2027

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas monens siapa
I'eitzen6epra-lBanenko. 3apsia
Y MacCcoOBOE YMCIIO SApaA.
H3otonsl. PainoakTMBHOCTH

25.02.2027

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paIMOaKTUBHOTO
pacniaga. CBoricTBa
MOHU3UPYIOLIETO U3TYUYCHHUS.
Brnusinue pagnoakTHBHOCTH Ha
KUBBIE OpPTraHU3MBI.
Jo3umerpus

26.02.2027

https://m.edso0.ru/8QM2PG4JI

115

116

DHeprus CBA3U HYKJIOHOB B
anpe. Snepusie cuibl. [legext
Macchl saapa. AnepHbie
peakuuu. SnepHble peakTopsl.
ITpobnems! ynpasisieMoro
TEPMOSIICPHOIO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKThI
pa3BUTHS AIEPHON SHEPTETUKHU

Meroabl peructpanuu u
HCCIEA0BAHUS JIEMEHTAPHBIX
gacTtuil. DyHgameHTanbHbIC
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHBI.

02.03.2027

03.03.2027

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

IIpencrasnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS! MOJIEITb aJJPOHOB

117

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepusi U TEMHas SHEPTHUs.
EnunctBo ¢usnueckoit
KapTUHBI MUpa

03.03.2027

https://m.edsoo.ru/A6IW5WE4Z

118

119

DTanbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

[TpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BACHEHUS
MIPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTo b
ACTPOHOMHUYECKUX
HCCIICIOBAHMIA

04.03.2027

05.03.2027

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

120

121

122

CoBpeMeHHbIE ONTHYECKHE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

Bun 3Bé3aH0r0 HebAa.
CosBesnust, spKue 3BE31pbl,
IIJIaHETHBI, UX BUAUMOC
JIBIDKECHHE

Conneunas cucrema. CoJHIIE.
ConHeyHast aAKTUBHOCTb.
Ucrounuk snepruu CosHua u
3BE3]T

09.03.2027

10.03.2027

10.03.2027

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso0.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, NX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

11.03.2027

https://m.edsoo.ru/1IXHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

"CHeKTpaJIbHBIH Ki1ace —
CBETUMOCTE"

124

125

126

127

128

3Be3 bl TIIaBHOM
IIOCJIEN0BATENBHOCTH

BuytpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTaBICHUS
O MPOUCXOKICHUU U IBOJIIOLIUHU
Comnnna u 3B€371. DTanbl )KU3HU
3BE3]

Mnineunsiii [lyTe — Hamma
l'anakTrka. Tunel ranakTUK.
YeépHble IBIPHI B siApax
rajakTHK

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00i1a.
Teopus bosbioro B3peiBa.
PennkroBoe nznyuenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

12.03.2027

16.03.2027

17.03.2027

17.03.2027

18.03.2027

https://m.edsoo.ru/IF3TMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

https://m.edso0.ru/XTCIKQGX4

129

130

Hepewménnsie mpobiembl
aCTPOHOMHUU

Pu3nYeCKUil NPAKTUKYM 10
teMe "HccnenoBanue
MarHMTHOT'O TIOJISl TOCTOSIHHBIX
marautoB' mwin "UccnenoBanue
CBOMCTB (peppoMarHeTukoB"
nin "UccienoBanue nelcTBUS
IIOCTOSIHHOT'O MarHuTa Ha
pamKy ¢ TOKOM"

19.03.2027

23.03.2027

https://m.edsoo.ru/\WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmmnepa" win "U3ydyeHue

3aBUCHMMOCTH CHJIBI AMnepa oT

131 1 1 24.03.2027 @ https://m.edso0.ru/567ERZSQT

cuibl Toka" win "OnpeaeneHue
MarHMTHON MHAYKIIMY Ha
OCHOBE M3MEPEHUS CUJIBI
Awmrmepa"

Ou3nYecKuil MpakTUKyM 10
TeMe "UccnenoBanue saBiaeHUsI
132 AJIEKTPOMArHUTHON MHIYKIHA" 1 1 24.03.2027  https://m.eds00.ru/6041U180D
niu "OnpeneneHne HHAYKIUU

BHUXPEBOI'O MarHUTHOT'O MO

Pu3nuecKnil NPaKTUKYM 110

teMe "HccaenoBaHue sIBICHUS
133 camonHaykiuu" win "Coopka 1 1 25.03.2027  https://m.edsoo.ru/FNW63917S
MOJIETH 3JIEKTPOMAarHUTHOTO

reHeparopa"

Pu3nyecKnil NPaKTUKYM 110
teMe "M3mepenue nepuona
134 CBOOOIHBIX KOJIEOAHUN 1 1 26.03.2027 @ https://m.eds00.ru/GAXGUGIKA

HUTAHOT'O U IIPYKUHHOI'O

MagTHUKOB"

Pu3NYECKUl IPAKTUKYM I10
teme "lIpeobpazoBanue

135 1 1 06.04.2027  https://m.edso0.ru/SI3HWUJFI
DHEPTUH B IIPYKUHHOM
MagTHUKE"
o o

136 HBIICCIHIH TIPAKTHIYM 10 1 1 07.04.2027  https://m.eds00.ru/LNOY8SMGTY

TteMme "Uccinenosanue



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9

137

138

139

MEPEMEHHOT0 TOKa Yepe3
MOCJIeI0BATEIHHO
COeTMHEHHBIE KOHIEHCATOP,
KaTyIIKy ¥ pe3ucTop" Win
"UccnenoBanue pabOThI
HMCTOYHHKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Ou3nyecKuil MpakTUKyM 1O
teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

@uU3NYECKUl IPAKTUKYM I10
teme "M3mepenue nokazaresns
MPEJIOMJICHUS CTEKIIA" WK
"TTonmyuenue n300pakeHus B
CHUCTEME U3 IIJIOCKOTO 3epKajia
Y JTUH3H"

Pu3n4ecKnil NPaKTUKYM 110
teMe "HccnenoBanue
3aBHUCHUMOCTH (JOKYCHOTO
paccTosiHUs OT BeIecTBa (Ha
MpUMepe KUJKUX JINH3)" WU
"U3mepenue GoKycHOTO
PacCTOSHUS PaCcCENBAIOIINX
uH3"

07.04.2027

08.04.2027

09.04.2027

https://m.edsoo.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U

https://m.edso0.ru/Q00Q2UZ8N9

140

Pu3nYeCKUil NPAKTUKYM 10
Teme "HaOmronenue
mudpakuu, UHTephepeHIud 1
noJjsipuszanuu ceera'

13.04.2027

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

141

142

143

144

Pu3NYECKUl IPAKTUKYM 110
teme "OnpeneneHue UMIyJbca
Y DHEPTUH PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsKEHHBIX YacTHUIl B
MarHuTHOM ToJie)"

Ou3nvecKuii MpakTUKyM 1O
Teme "M3mepeHune nocTosHHOM
[1nanka Ha OCHOBE
uccaenoanus horodddexra"
niu "Hccnenosanue
3aBHCHMOCTH CHUJIbI TOKA Yepe3
CBETOJMO]I OT HaNpsbKeHus"

Pu3nuecKnil NPaKTUKYM 110
teMe "HccnenoBanue crekTpa
Pa3pexEeHHOTO aTOMAaPHOTO
BOJIOPOJIa ¥ U3MEPEHHE
noctostHHOUW Punbepra"

Pu3nyecKnil NPaKTUKYM 110
teme "HccnenoBanue
pagnoaKTUBHOTO (JOHA C
HCIOJIb30BaHUEM JO3UMETpA"
niu "M3ydeHne norIoneHus
OeTa-4yacTuIl ATFOMUHHEM"

14.04.2027

14.04.2027

15.04.2027

16.04.2027

https://m.edso0.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edsoo.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5S5E4

145

Pu3nYeCKUil NPAKTUKYM 10
Teme "HaOmromenus 38€34HOTO
Heba HEBOOPYKEHHBIM TJ1a30M
C MCTIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKEHHH

20.04.2027

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

146

JUTSI OTIPECIICHUS] TIOJIOKEHUS
HeOECHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJyIIApUsl ¥ IPKKE 3BE3bI"
ninu "HaOaroneHus B TEIECKOIT
JIyHBI, I1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O000I11IeHIE U CUCTEMATHU3AIUS
3HaHui. Ponb pus3uku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHOM
Y ITHYECKOH cepax
JIEATEIbHOCTH YeJIOBEKA

21.04.2027

https://m.edsoo.ru/ XABKPSEJ3

147

148

O06o011eHne U cucTeMaTU3aIus
3HaHUU. Posib 1 MecTo pu3nKu
1 aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa

O06o0011eHne U cucTeMaTU3aIus
3HaHuil. Pone pusnueckoit
Teopuu B (HOPMUPOBAHUH
MIpe/ICTaBICHUH 0 PU3NYEeCcKOn
KapTUHE MHUpa, MECTO
¢bu3nyecKoil KapTUHBI MUpa B
0011IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

21.04.2027

22.04.2027

https://m.edsoo0.ru/G145HQT3W

https://m.edso00.ru/AOX66XKGX

149

O0001IeHrEe U CUCTEMAaTU3AIH
3gagui o teMe "Kunematuka"

23.04.2027

https://m.edsoo.ru/34RK44YVZ



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

150

O00011IeHIE U CUCTEMATHU3ALIS
3gagui o treMe "Kunematuka"

27.04.2027

https://m.edsoo0.ru/EOD18QXGW

151

152

153

O06o001IeHre U cHCTeMaTH3alus
3HaHui no reme "JIunamuka"

O0001IeHe B CUCTEMATH3aIs
3HaHui 1Mo TeMe "CraTtuka
TBEpAoro Tema"

O00011IeHIE U CUCTEMATU3AIUS

3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

28.04.2027

28.04.2027

29.04.2027

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/A5SCP8EJHX

https://m.edsoo.ru/7A6P6FWC2

154

O000111eHrE U CHCTEMATHU3ALIHS
3HaHui 1mo TeMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

30.04.2027

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHre u CUCTEMaTH3 A
3HAaHUH 110 TEME
"TepmoanHamuka. TernnoBbie
MaIInHbI"

4.05.2027

https://m.edsoo0.ru/10P456WO8

156

O060061eHne U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuS BemiecTBa. Pa3oBbie
nepexoanr”

5.05.2027

https://m.edsoo.ru/VOTG69RUR

157

158

O0001IeHE U CHCTEMATH3AIUA
3HAHWH I10 TeEME
"Onektpuueckoe nose"
O00011IeHE U CUCTEMATH3AIUA

3HaHu# 110 TeMme "[locToSHHbBIN
ANEKTpUYECKUI TOK"

5.05.2027

6.05.2027

https://m.edsoo.ru/76P5KZV5A

https://m.edsoo.ru/86VR2HMRJ



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3gaHui o treMe "Toku B
pa3IM4HBIX cpenax”

7.05.2027

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUM 110 TeMe "MarautHoe
mone"

11.05.2027

https://m.edso00.ru/30X0JJYUH

161

162

163

164

165

PesepBHblit ypok. O60611eHNE
M CUCTEMAaTH3aIMs 3SHAHUH 110
TeMe "DIJIeKTpOMarHUTHast
UHIyKIUs"

PesepBHblit ypok. O6006111eHNE
M CHCTEMAaTH3alis 3HAHUN 110
TeMe "MexaHu4uecKue
KoneOanus"

PesepBHblit ypok. O6006111€HNE
U cUcTeMaTH3alus 3HaHUH 1o
TeMe "DJIEKTPOMArHUTHBIE
koseOaHus"

PesepBHblit ypok. O6006111€HNE
Y CHUCTeMAaTH3alHsl 3HAHUI 110
Teme "MexaHudeckue u
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHbIit ypok. O60011eHNE
Y CUCTeMAaTH3alusl 3HAHUH 110
teme "OnTtuka"

12.05.2027

12.05.2027

13.05.2027

14.05.2026

18.05.2026

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3F07MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

166

PeseprubIil ypok. O600611eHIE
Y CHCTEMAaTH3allus 3HAHUH 110
teme "OcHoBel CTO"

19.05.2026

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIit ypok. O6001ICHNE
Y CHUCTEMAaTH3alusl 3HAaHUH 110
teme "KopnyckymsipHo-
BOJIHOBOM J1yanusm"

19.05.2026

https://m.edso0.ru/3G6FJ3FEN

168

HToroBast KOHTpOJIbHAs paboTa
3aln/r

20.05.2026

https://m.edsoo.ru/HGF8GQ8A5

169

170

171

172

PesepBHblit ypok. O60611eHNE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
Teme "®usnka aroma"

PesepBHblit ypok. O600611eHNE
M CHCTEMAaTH3alis 3HAHUN 110
teme "duznka aTOMHOTO sApa
Y DJIEMEHTapHbBIX YacTUIl"

PesepBHbIit ypok. O6006111eHNE
Y CHCTEMAaTU3allus 3HAHUH 10
TeMe "DIeMEeHThI
actpou3uxu"

PesepBHbIit ypok. O6006111eHNE
Y CHCTEMAaTU3allus 3HAHUH 10
TeMe "DIeMEHThI
actpodu3uxu"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

172

16

21.05.2026

24.05.2027

25.05.2027

26.05.2027

https://m.edsoo.ru/3RSUU1P8G

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

https://m.eds00.ru/GODTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/GQDTD8IRQ




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (U3NYCCKUX MOJICIICH:
MarepuaibHasi TOYKa, WMHEpPUUAIbHAs CHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJO, UACAIbHBIN Ta3; MOJEIU CTPOEHHUS Ta30B, KUIKOCTEU U
TBEPABIX TEJ, TOYCUHBIA DJIEKTPUYECKUM 3apsl — IpU peElIeHUU
bu3HYecKuX 3a1a4

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOAMHAMUKH:  pPaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOEe ABM)KEHHE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3aumoeicTeue ter; auddysus,
OpPOYHOBCKOE JIBUKEHUE, CTPOSHHUE )KUIKOCTEH 1 TBEPABIX TEJ, U3BMEHEHHE
0o0BbEMa TeN TMpH HarpeBaHUM (OXJAXKIEHHWHU), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHJACHcalus, IUIaBJIEHUE, KpUCTAJUIM3alMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3ALUs Tell, B3aUMOIECHCTBHE 3aps10B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAsA SOHEPIrus, IOTCHIUAaIbHAaA
SHEPTHUid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOIMHOCTG; IIPHU OITMCAaHUHU
IMPaBUJIbHO TPAKTOBATHh (1)H3H‘ICCKI/II71 CMBICJI UCITOJIB3YEMBIX BCIIMYHH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIJIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKHE BETMUNHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPeIHSS
KHHETHYEeCKas ~ DJHEPrus  XaOTHYECKOTO  JBWKCHHS  MOJICKYIL,
CpeIHEKBaIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprusi, padora raza, kKodQ(PHUIMEHT MOJIIE3HOTO ACHCTBUS
TEIJIOBOTO IBUTATEIIS; IPH ONMMUCAHUY MTPABUIIBHO TPAKTOBATH PU3NICCKUI
CMBICTT MCTIOJIb3yEeMbIX BEITUYHH, X 0003HAYCHUS W CIUHUIIbI, HAXOIUTh
(bOopMyIBI, CBSA3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (IIPOLECCHI), UCIONb3Ys (PU3MUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUEHHS U EMHHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONIUE TAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpAHCHHSI HMITYJIbCA, MPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPTruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3nuyaTh yCJIOBHS UX 0e30MacHoro
HCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJBb30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
($U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB
1 1a00paTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auM C SIBHO 3aJaHHON (DPM3NYECKOH MOJEINBIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauy BEIOUPATh (PU3UUECKYIO MOJETb, BBIIEIATh (PU3NUECKUE BEINYUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PACUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUS (PU3NUECKON BETMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PACCYXKJIECHUN C ONOpON Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMALMY, NOJYYEHHOM M3 pa3jIMYHbIX HMCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoraTe B rpymme ¢ BBIIOJHEHUEM DPA3JIUYHBIX COIMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO PaclpeAesiTh 005S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIN AIIEKTPUYECKUI 3apsii, AAEpHas MOJENb aroMa, HYKJIOHHas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHn: (GrU3nyecKux 3aaay

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JI€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAs HHAYKLUA,
JIeHICTBE MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMarHUTHBIE KoJiebaHuss W BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(pakuus U NOIspU3alus cBeTa, AUCIepCus CBeTa, (POTONIEKTPUUECKUI




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUSCKYI0 TPOBOJAUMOCTh Ppa3IMYHBIX Cpel) W
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEpPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3aps] ¥ CHJa TOKa B TPOIECCe TapMOHUYECKUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU ONMKUCAHUU MPABWILHO TPAKTOBATh (PUINUCCKUN CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbc (OTOHA, TEPUOA
MOJTypacmnaja, YHEPTUsSl CBA3M aTOMHBIX Sifiep; MPH OMUCAaHUH MPABUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MOCJIEZ0BATENBHOIO U NapauIeIbHOTO COEINHEHUSI IPOBOJHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUS! CBETa, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI MIPEIOMIICHUS CBETA, ypaBHeHUE DWHINTENHHA 11 poTtorddexTa,
3aKOH COXpaHEHHWS HHEpPruH, 3aKOH COXPAaHEHHS WMIIYJIbca, 3aKOH
COXpaHEHMs DBJIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa MHAYKIMM MAarHUTHOTO — IIOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBaTH M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCHOJIb30BAaHMEM NPSAMBIX U KOCBEHHBIX H3MEpPEHHIi; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




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

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIHYMH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, PUKCUPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCIHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JEATEIbHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJja4uM BEIOUPaTh (U3UYECKYIO MOJIETb, BEIICTIATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCMMPOTUBOPCUUBYIO HCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMaLlUY, MOJYYEHHOM W3 pa3jIMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

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

11.17

[IpuBoauTe THpUMEpHl BKJIAaJa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHusi O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoTtare B rpymme ¢ BBINOJIHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHUPOBAaTh JCSTEIBHOCTh B HECTAHJIAPTHBIX CHUTYAIIHUSX, aJI€KBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOJIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMPOLECCE MO3HAHUSA
MPHUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble rumnotessl. ®usnueckue
3aKOHBI W TeOopuu. ['paHUIBl NPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPaKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KNMHEMATHUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHA. CucreMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CIIOKEHHME CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U IEPEMEIICHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nagcHus

2.15

KpuBonuneiinoe JIBUKEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAsE CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpeMuTeabHoe yCKopeHue

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUIAKOCTHU. M3ydeHue NBUKEHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3aKk0oH Hprotona. lHepuuanbHble CUCTEMBI OTCUETA

2.2.2

2.2.3

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

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

2.2.4

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

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHHUS U cuila TpeHus nokos. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynmarensHOe ©  BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHUJIBI OTHOCHUTEIBHO OCH BpaIICHUS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI MNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccrnenoBanne 3aBUCUMOCTH CUJT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHUCTEMBI
MaTepuaibHBIX  To4ek. Mmmyabc cuinsl U
HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpanenus umiynbsca B MCO. PeaktuBHoe
JIBUKCHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIE U HENOTEHIUATbHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPrHMH CHCTEMBI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
5310 CKOpOCTEH  Teln TpH  HEYHpyroMm  yuape.

HccnenoBanue cBsA3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOANHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
ATUX MoOJeJeit

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KUHETUYECKOM OHCPIrur TCIIOBOTO JBUIKCHUSA
yactull raza. [llkana temneparyp KenbBuHa

3.1.7

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanproHa




3.2

3.3

3.1.8

["azoBbIe 3akonbl. M30Mpo1iecchl B HACAIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
u30Xxopa, u3odapa

3.1.9

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP

[IpakTnueckue paboTel. 3mepenue  macchl
BO3[yXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNU

321

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

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTaIys padboThI rasa

3.25

TeroBele  MammHbl.  [IpuHIUMIBI  AEHCTBHS
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHEpPrUuM B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (manmee — KIIJ[) TemimoBoi MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOGpaTumocThb
MIPOLIECCOB B IpUpoJe. TeruioBble JBHUTATENH.
Dxonoruyeckue mpoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTeIIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[TpakTuyeckue paboTsl. V3MmepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUIIEHUE. YJelbHas TEIIoTa MmapooOpa3oBaHMs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHSI
3 3 2 A6COJIIOTHa$I )41 OTHOCHUTCIIbHAasA BJIAKHOCTDH

BOo3ayxa. HacelenHslii map




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEPHUaIbI

3.34

3.35

[InaBiieHne u KpucTauIM3anus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpOUCTBa: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

OJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

OnexTpuzauust Ten. OJeKTpuueckui 3apsa. [[Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

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

4.1.3
41.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3aumopeinictsue 3apsn0B. 3akoH Kynona

4.1.5

DneKkTpruueckoe ToJe. HanpsoxkénnocThb
ANEKTPUYECKOr0 1oJi. [IpuHIMII Cynepro3uium.
JIuHMK HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

IIpoBOogHMKM M JAHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM ToJIe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTD
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcenoBus CYIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenne. 3akon Oma 17151 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COINIPOTHUBJICHHUE. VYnenvbHoe
COINPOTHBIICHUE BEIIECTBA

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

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  jans mONMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUNIOB  OT
teMiiepatypbl. CBepXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B 3JEKTPOJINTAX.
DNEeKTpOoNIUTHYECKAs IUCCOLUALINS. DIEKTPOIIN3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Moimuus. [1nazma

4.2.13

TexHHUEeCKHe yCTpOCTBA: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUACTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

4.2.14

[IpakTdeckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTPEHHEro  compotuBieHus.  Habmionenue
JIIEKTPOJIA3A

11 KIIACC




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHASI MHAY KW A

43.1

IlocTossHHEIE MAarHuThbl. B3aumoneiictBue
HOCTOSHHBIX MarHuTOB

4.3.2

4.3.3

43.4

MaruuTtHoe noje. BekTop MarHuTHOW UHYKIIMH.
IIpunnun cyneprno3unuu. JIuHUM MarHUTHOU
AHIYKLWU. Kaptuna  nuHwmit MarHUTHOMI
WHYKIIAU TOJISI TOCTOSIHHBIX MarHUTOB

MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTuna
JUHUH TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIbIICBOI'O MPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrega.  BzaumopelictBue
IMPOBOAHUKOB C TOKOM

Cuna Amrepa, e€ MOJIyNIb U HAIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ MoOIyib U HallpaBJICHHUE.
JIBukeHue 3apsHKeHHOM 4acTUIbI B OAHOPOTHOM
MarHuTHOM noje. Pabota cunsl Jlopenia

4.3.6
4.3.7

SIBneHue IEeKTPOMAarHUTHOM MHAYKIIMHU

IToTok BCKTOpaA MarHuTHOM HHAYKIIUU

4.3.8

OJC wuHayKuuu. 3aKOH AJIEKTPOMArHUTHOM
nHaykiuu Papanes

4.3.9

4.3.10

BuxpeBoe anexrpuueckoe nose. 9J1C naaykunn
B MPOBOJHUKE, IBUKYIIEMCS MOCTYNaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuio Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHnEe camounHaykiuu. 3/1C
CaMOWHIYKITUN

3Hepr W MArHuTHOT'O ITOJISI KaTYIIKU C TOKOM

DJIEKTPOMArHuTHOE MOJIe

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUTHhI, JIEKTPOMArHUTHI, JIEKTPOJBUTATEND,
YCKOPHUTEIIH 3JIEMEHTaPHBIX JaCTHII,
WHIYKIIMOHHAS MI€Yb

[TpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO
OJIS1 KaTYIIKH ¢ TOKOM. MccnenoBanue nercTBrs
IIOCTOSIHHOTO MArHWTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHEIE
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen JAMHAMUYECKOE OINHUCAHHE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.14

IIpeBpamieHue 5SHEpruM NpH TapMOHMYECKHUX
KoneOanusax. CBs3p aMIUIMTYIBI  KOJEOaHHUU
MCXOJJHOW BEJIMUYMHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYP. CBobOoHbBIE
AJIEKTPOMAarHuTHbIE KOJ€OaHUS B HJ€aIbHOM
K0J1€0aTeJIbHOM KOHTYpE. AHAJIOTHSl MEXAY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUA OHCPIrud B HACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)K,HGHHLIC MCXaHHYCCKHEC KoJieOaHusI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)KI[CHHLIC
QJICKTPOMArHUTHBIC KoJIeOaHMSI.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa H
HaHpH)KeHI/ISI

5.1.10

Tpancpopmarop. IIpomsBoacTBo, mepenavya u
norpebdyieHue IIEKTPUYECKOMN SHEPTHUH.
OKOJIOTUYECKNE PHUCKH TIpU  MPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
HCITOJIb30BaHUS 3JEKTPOIHEPT U B
[TIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboTHL. UccnenoBanue
3aBHCHMOCTH TIEpHOJa MallbIX KoJeOaHul rpys3a
Ha HUTU OT JUIMHBL HUTH M MacChl Tpy3a.
HccnenoBanue MepeMEeHHOrO0 TOKa B LIETIH U3
MOCJIEZI0BATENbHO COEIUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUs!. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJinHa BOJHBL. [lonepeunbie
Y TIPOJI0JIbHBIE BOJHBI

Hutepdepennus u U pakiys

MEXaHUYECKUX BOJH

3Byk. CxkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBL. Y CJIOBUS U3JIy4YEHUS
AJIEKTPOMarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B uw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojsipuzanus,  IUQpaKIus,
uHTepdepenuss. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBS3W U TEJICBUACHHUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaIOIIEeH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHIUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[IpsimonuHEtHOE pacnpoCTpaHEHUE CBETa B
0JHOpoJHOM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3epKalie

533

5.34

5.3.5

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeab MPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cera. CioxHbIH cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorye U pacceMBaroIIUe JUH3BI. TOHKas
nuH3a. OKYCHOE pacCTOSIHUE M ONITUYECKas Cuila
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUi B
coOuparomMX W  pacceuBalOIIUX  JIMH3aX.




@opMyJia TOHKOH JTUH3BL. Y BEJINYEHHUE, 1aBAEMOE
JIUH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

OIITUKH

HNuTtepdepennus CBeTa. Korepentnsie
538 MCTOYHUKU. Y CIIOBHS HAOIIO/IEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT IBYX CMH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpaxkus csera. udpakuuonnas pemérka.
53.9 YcnoBue HaONMIOIEHUS TJIABHBIX MaKCUMYMOB
h IpH MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckne  yCTpOWCTBA:  O4YKHM,  JIyIIa,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN ammapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHUS. HccnenoBanue CBOICTB
e n300pakeHui B JINH3aX. Habmronenue

JIACIIEPCUU CBETA
BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU:  UHBAPUAHTHOCTb  MOJIYJIA

CKOpPOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHUTEIHLHOCTD OOIHOBPEMCHHOCTH.
. 3aMe)1J'ICHI/IC BPEMCHHU U COKPAIICHUC AJIMHbBI

6.3 DHeprust ¥ UMITYJIEC CBOOOTHON YaCTHUIIBI
CBsi3b  MacCchl C DHEpPrueii W HMIYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka cBsI3M >SHEPruun
711 ¢doToHA ¢ ero 4yacToTOH. DHEpPrus U HUMILYIIC
¢dorona

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.12
Oneiter A.I'. CroneroBa. 3akoHbl potorddexra




7.2

7.3

7.1.3

VYpaBHenue DOifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuuecKue yCTpOMCTBA: (OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAsE OaTapesi, CBETOANO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MojeNlb aTOMa

7.2.2

IToctynatel bopa. M3nydeHue u norioieHue
(OTOHOB TpH TMEpexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyro. Buasl cnextpoB. CroexTp
YPOBHEW dHEPTrUH aTOMa BOAOpPOAA

7.2.3

7.24

7.2.5

BosiHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHo-BOJIHOBO#M Jyallu3M.
Judpakiius 2JIeKTpOHOB Ha KpUCTaIax
CHoHTaHHOE U BBIHYXJEHHOE  M3JIy4Y€HUE.
YCTpoiicTBO M IPUHIIKT pabOTHI lazepa
TexHuueckne  yCTpOMCTBa: CIEKTPAIbHBII

aHaau3  (CIEeKTPOCKON), Ja3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTiueckue paboTHI. Habmonenune
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpBITHE paIOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOTrO M3inydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHHUs. Bnusnue
pPaZlOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

7.3.4

OTkpbITHE TPOTOHA M HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacniaf. DIEKTPOHHBIH M TMO3UTPOHHBIH
Oera-pacra. ["amma-n3nyuenue. 3aKoH
PaaMOAKTUBHOIO pacnaaa

7.3.5

OHeprus CBsI3U HYKJIOHOB B siipe. SIepHbIe CUIIBI.
Jedext maccol siipa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 Azep




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
ITpoGaembl 1 NepCIEKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON YHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUulbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpOWCTBA: IO3UMETpP, Kamepa
Bunbcona, saepHslii peakTop, aToMHas bom0a

[Tpaktnyeckue pabotel. McciaemoBaHue TPEKOB
qgacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneynas cucreMa. [lnanersl 3eMHON TpyMIIbI.
IInmaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Testa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, gorocdepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMneparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpajbHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3]1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKACHUU M SBOJIIOLUHU
CouHiia 1 3BE€31. DTallbl )KU3HU 3BE3]1

8.7

Mneunstii [1yts — Hama [NaakTuka. CipansHas
ctpykrypa [anaktuku, pacnpeneieHue 3BE3],
ra3a u nslau. [lonoxenue u neuxxenue CosHua B
l"anakTuke. ITnockas 51 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW W KBa3aphl.
UeEpHbie abIphI B iApax rajlakTUK

8.9

Bcenennas. Pacmmmpenme BceenenHoill. 3akoH
Xab06ma. Pa3beranme ramaktuk. Bo3zpact wu
panuyc Bcenennoi, teopus bonbiioro B3phiBa.
Mogens «ropsitueit  Bcenennoit». PenukToBoe
U3IIy4eHUE




MacurrabHast CTpYKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménnbie  mpoOsemsl
aCTPOHOMUU



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

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMUpOBaHHOCTE YMEHHI pPACIIO3HABATH (DU3MYCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

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

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHHUKH, MOJICKYJISIPHOM Gu3MK U TEPMOIMHAMHMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHu1Ibl, 007ACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapakrep GyHIaMEHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEeSIBHO 33JJaHHOM (U3MUECKOM MOJEIIbIO: HA OCHOBAHUHU
aHaJgu3a yYCJIOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pEIIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOYyIOIIME TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB IIKOJIBHOTO Kypca (U3MKH, a TAaKKe MHTErpaluu
3HAHUM W3 JpYyrux M[PEeIMETOB €CTECTBEHHOHAYyYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIEIOBATENbCKOM  JI€ATEIBHOCTH C  UCIOJb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

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

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(GU3NYECKOTO COJEp)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

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

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r 3j1eMe
eMblI HTA

1
11

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHUKA
KMHEMATHKA

Mexann4deckoe JABHIKXCHUC. OTHOCUTEIILHOCTD

MCXaHHNYCCKOI'O ABMXKCHU . Cucrema orcuéra

1.1.2

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

1.13

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

=n= [Ux.UJ,.U__].

U, =—L =X, @aHAJNOINYHO v, =YV, U.=Z/
t—0

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Boluncnenue nepeMelenys U IyTd MaTepUaIbHONU TOUKU
MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy

3aBUCUMOCTH Vx(t)

114




Il
I
I
—

. . Ao
YCKD[JEHIIE MAaTepPHAMBEHOII TOYIKIL a = ﬂ_\J \
I larso

a, = =(v,),". aHamormaHo a, = (v, ]r'; a.=(v.)

Ay,
PaBHOMEpPHOE IPSMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + vyut

1.15
U (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!
at
x(t)=x,+u,t +——
v (t)=v, +at
1.16 a. = const
e c -
Uy, U, = <4, ["Ll '11]
U, +U
) . =
HPII JBILKCHINI B O[THOM HAIIPABICHHI IIVIE S = >
CBobosHOe najsieHue. Y cKkopeHre CBOOOTHOTO Ma/IeHHS.
Vi 13 ﬂo
1.1.7
Mo o
(9] Xo T'.r

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




[.\'{f} =X, t Uyt =2 tU,cosat-f

v.(t)=v,, +gt=v,5ina— gt

=0

=—g =const

{u,ﬁ_ (t)=vy, =v,cosu

[
&
o
L

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYroBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I pPaBHOMCPHOM ABHKXCHUU TOYKHU 11O OKPYKHOCTHU

_27‘[_2
w = T = 4]

. HeHTpOCTpeMI/ITGJIBHOG YCKOPCHHUEC TOYKH:

. [lonHoe yckopeHne MaTepuanbHON TOUKH

TBépL[OC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUC

1.1.9 .

TBEPIOTO Tesa

JINHAMUKA
191 NuepunaneHbie cucremsl otcuéra. Ilepsriii 3akoH HeroToHA.

o [Ipuniun oTHOCUTENbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BelecTBa:
m

1.2.2 p= v

Cuna. [IpuHIMI cyneprno3nLuy CHUIL:

1.23 * c
FpaBHo,aeﬁCTB = Fl + F2+' -




124

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

—

‘Fij! F}_‘l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHHUA MCEKIAY

TOYEYHBIMHA MacCaMy paBHbI
mim;

F=6—p

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TAXKECTHU OT BBICOTHI h Hag HOBerHOCT bHO IIJIAHCTHI paI[I/IyCOM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHMSL:

Ep = uN




Cuna TpeHus MOKOoS:

Ep, < uN
Koadduument tpenuns
JlaBaeHwue:

i
1.2.9 p=7
1.3 CTATHUKA
t
F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

131
IM| = Fl, e | — iedo cust

-

F

OTHOCUTEIIBHO  OcH,  mpoxoxasmed  uyepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
IenTp Macc Tena. LleHTp Macc cucTtemMbl MaTEPUATIBHBIX

TOYCK:

- -

myr; + myry+...

n
132 He my +my+...
B oHOpOAHOM 110JIE TSXKECTH
(g = const)

HEHTPp MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 T
|F+Fy+...=0

4 3axoH [lackansg

JlaBrienue B )KUIKOCTH, Tokoseics B MCO:

p =Dpo+ pgh




3akoH Apxumena:

>
>

FApx = _PBBITECH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITECH

VcaoBue niaaBaHus TEI

3AKOHbI COXPAHEHN S B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa:
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+- -

B MCO , ecnin
, ECIIH

- -

FlBHe]_LIH + FZBHeH_[H+- ..=0

PeakTnBHOE IBMKEHIE

F
ﬁ;(;

Pabota cuibl Ha MaJIOM MEepPEeMEIIECHUH:




145

:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax

a F

D
MoNHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

1.4.6

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m

3aK0H M3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMbIL

MatepuanbHbIX ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenmansHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToTennmanpHast YHEPTHsI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM I10JIE TSYKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUM:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOH  TOYKH.
Awmmuintyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v,), =) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIMKNCaHHUC:

ma, = —kx,
rae
k = mw?
151 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTu4ecKoe onucaHue (3axkoH COXpaHEHUs

MEXaHWYECKOW IHEPTUN):

CBs3b AMIIIUTY/IbL KoJIeOaHu CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYyJIaMH1 KoJieOaHUH €€ CKOPOCTH U YyCKOPEHHUS:

Upee =04, =04

[lepurona u yactoTa KoseOaHMii:

2 1

[Teprion manbix CBOOOAHBIX KOJEOAHWN MATEMATHYECKOTO
15.2
MasiTHUKA:

T=2.‘[\{I
E

[Tepnoa cBOOOAHBIX KOEOAHUI MPY>KUHHOTO MAasITHUKA:




T'=2n |—
k
153 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpusas
[lomepeunsle  u  mpomgodbHble  BOJHBL.  CKOpOCTH

pacrnpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vl =—
154 4

Hutepdepennus u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S OU3NKA

Mopgenu cTpoeHHs ra3oB, KUIKOCTeH U TBEPABIX Tei. [lycTh
TepMOauHamMHuueckass cucrema (teno) cocrout u3 N

OANHAKOBLIX MOJICKYIIL. Toraa xoanu4ecTBO BEIISCTBA

N m
vV=—=—
Ny
211
rae
Ny
— 4ncio ABoraapo, m — Macca CUCTEMBI (Tena),
u
— MOJISIPHAsl Macca BeIecTBa
2.1.2 TennoBoe ABUKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumogeiicTBre yacTHIL BEIIECTBA

2.14 Huddysus. bpoyHoBckoe ABMXeHNE
2.15 Mogens uneanbaoro raza B MKT

CB3b MEXK/y TaBJIECHUEM M CPEJIHEN KNHETUYECKON SHEpPrUueH
IOCTYINATEIbHOTO TEIIOBOTO ABHKEHUS MOJIEKYII UAEATBHOTO

216 rasa (ocHoBHoe ypaBHeHue MKT):




rae MO — macca OfHOM MOJIEKYJIHI,

n=v

- KOHICHTpA g MOJICKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBsa3p TemIepaTypbl Ta3a CO CpEeIHEH KHHETHYECKOU
SHEpPTHeM TMOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS €ro

MOJICKYII:

2.18

5

mgy
2

£ =

kT

——

[

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

(Vpaprerme Menrerneera — Kiareipora
| BEIpeCKeHHe 1 BHYTPEHHEH SHEePIHH
VpaBHeHNe MeHeneea — KnaneiipoHa (mpiumeH:

JAINCH):

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

BripaxeHIle 111 BHyTpeHHell 3HepIiil 0IHO0aTOMHOT

rasa (IpIMeHIIMbIe OpMET 3amIIcH):

L‘=%vRT=%NH _ 30 BT —ve T = %pV

2

3akoH /lanbToHA 17151 1aBJIEHUSI CMECH Pa3pEKEHHBIX I'a30B:




2.1.12

2.1.13

N3omporieccel B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ1 N (C TOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrapnenue m3omnporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OOBbeIMHEHHBINA Ta30BbId 3aKOH:

pvV ;
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpimiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBUCHMOCTD IUIOTHOCTH M JaBJIEHMs HACBIIEHHOTO Iapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:

(l) _ Pruapa (T) _ Prapa (T)
Puaceimnapa (T) Puacpimnapa (T)

HN3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
KOHJIeHCaIlNs, KHTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTtaJjuii3anusa

2.1.17

[IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEXoaax

2.2

TEPMOJNHAMUKA

2.2.1

TemnoBoe paBHOBECHE U TeMIlepaTypa

2.2.2

Buytpennsis sneprus




Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH SHEPT U

2.2.3 6e3 coBepiieHusi paboThl. KOHBEKIHS, TEMJIONPOBOIHOCTS,
U3ITy4yeHue
KomnnuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTD BEILIECTBA C:
2.2.4
Q = cmAT
VY nenpHas Temiora napooopazoanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasiacHus A Q = Am.
VY aenpHas TerioTa cropanus Tormaa : Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Boruncnenne pabotrel 1o rpaduky mpoiuecca Ha pV-
IrarpamMme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, —Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nporiecchbl
[Tpuniune! gerictBus TemaoBbix MamuH. KIT/:
2.2.9
Maxkcumanbnoe 3nauenue KIII. [{ukn Kapno:
T.. —-T. T
2.2.10 max N =My, = ————— =1-—22
Tarp Toarp
2211 YpaBHeHHE TEIIOBOTO OanaHca:




Q1+Qz+Q3+:O

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpu3anus Tea U €€ MPOSBICHUS. DJIECKTPUUECKUN 3apsil.
JIBa Bupa 3apsiga. DJIeMEHTapHBIA SJICKTPUUYCCKUN 3apsil.

3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO 3apsiia

3.1.2

3.13

B3aumopeiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

IMPOHUIACMOCTBIO

92

poplabll 1l
g 4meg, I~

Onektpuueckoe moje. Ero neiictBue Ha d3IEeKTpUUECKHE

3apsibl

3.1.4

3.15

Hanpsk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo6ﬂbn71

[Tone Toueunoro 3apsnaa:

q
ET:kr_Z

OJTHOPOJTHOE TIOJIE:

E = const.

Kaptussl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




[loTenunanpHas BSHeprus 3apsia B AJIEKTPOCTATUYECKOM

T10JIC:

W =qd

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs13b HaprI)KéHHOCTI/I IMOJII U PAa3HOCTH IMOTCHLHAJIOB JIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojsi: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MOJIEH:

316 E:E1+E2+...,¢:¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
YcnoBue paBHOBeCHUS 3apsA70B: BHYTPH ITPOBOAHHKA

3.1.7
Et=0

, BHYTPH U Ha MMOBEPXHOCTH MPOBOJIHHKA ¢ = CONSt

318 JusnexTpuku B ANEKTPOCTATUYECKOM ToJIe.
JusnexTpudeckasi IPOHUIIAEMOCTD BEILIECTBA €

Kongencarop. 21eKTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9
aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapaHHCJII:HOG COCAMHCHUC KOHACHCATOPOB:

q=q + q2+""U1 = U2 =-'-'Cnapam] - Cl + C2+
3.1.10




3.2

[TocnenoBarepHOE COCTMHEHUE KOHICHCATOPOB:

1 1 1
U=U,+U;....q1=q :---'C :C_+C_+...
ocJ1 1 2

OHeprus 3aps>KEHHOT0 KOHJIEHCATOopa:

U Ccu? gq*

3.1.11 Wc=q7=7=§—c

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuiia Toka:

Yy

321 At {50

[TocrostaAbIM TOK: | = const

Jlnig moctosiHHOTO TOKa ( = It

VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
322 Hanpsoxkenne U u OJ1C E

3akoH OMa AJ1d y4acTKa LEeMu:
3.2.3 I = v

2. R

DNeKTpruYecKoe COTIPOTHUBIICHHE. 3aBHUCHMOCTH

COMPOTHUBIICHUS OJHOPOJHOTO MPOBOAHHUKA OT €r0 JJIMHBI U
324 cedeHwus. Y IeTbHOE COMPOTUBIIEHNE BEIIECTRA.

l
R= Ps
Ucrounuku Toka. 9/]C uctouHuka ToKa:
R —

3.25 q

BuyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6




3axon Oma J1J1s1 TOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKOH 1ienu: E

= IR + Ir, oTkyna

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOG COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
Ruoen = Ry + Ry+...

Pabota anexktpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenuna:
Q = I?Rt

3.2.8
Ha pesucrope

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

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

A4
P=—010 =IU

At Ar—l
3.2.9 TerroBas MOIITHOCTD, BRIJIC/IsIeMas Ha pe3ucrope:

. UF
P=I'R=—=]U
R

MoniHocTh HCTOYHUKA TOKA:




METEH:IT

At Ars0

CBoOosHBIE ~ HOCHUTENM  JJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAaCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
3.3 MAT'HUTHOE I1IOJIE
MexaHMdecKkoe B3aMMOJEHCTBME MAarHuToB. MaranTHoe
noJie. Bexkrtop MarHUTHOM WHIYKIHUU. [TpunIMn
CYTMEPIIO3UIIMN MAarHUTHBIX TOJICH:
331 B =B, + By+...
JIluHuM UWHAYKUMKM MarHatHoro mnons. Kaptuna auHUi
WHIYKIIAN MarHUTHOTO TOJIS IIOJIOCOBOTO u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE MOJ€ TPOBOJHUKA C TOKOM.
332 Kaptuna nuHUNA WHAYKIMA MarHUTHOTO TIONIS JIJTMHHOTO
o NpsIMOTO  TMPOBOJAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMniepa, e€ HapaBJIeHUE U BEJIMUNHA:
F, = IBlsina
3.3.3 , rae o — yroa MexJ1y HampaBJI€HHUEM IPOBOJHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:
Fnop =1 q | vBsina
TJI€ 0. — YIOJI MEXI1Y BEKTOPaMHU
3.34 N

v




. JIBmxeHne 3apsHKEHHOW YacTUIBI B OJHOPOIHOM MarHHUTHOM
noJje

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH AeKTpoMarHuTHoW nHaykuuu Dapases:
AD
At A4
{\(ﬂ‘n‘
[
( - o)
DJ1C UHIYKIUH B TPSIMOM MPOBOTHHUKE THHOM |,
JBUXKYIIIEMCSI CO CKOPOCTBIO
v
344 WLl

B OJTHOPOJHOM MarHUTHOM ToJjie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B u HOpMasbio

n

K IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI

>
>

lnv

; €CIIN




TO
| E; 1= Blv

345 [IpaBuio Jlenma

NHAYKTUBHOCTB:

. o
I
346 >um®d=LI
Camonnnykuus. S/1C caMOMHIyKIIUY:

AT

E. :_L_L ——Ir
At o :

3Hepr1/151 MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM:

LI?
347 w, = -

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

351
Konebarenbublit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KojeOaHus B UACATbHOM KOJebaTeTbHOM KOHTYpE:
[4(1) = Guesin{ o+

]I['r:] =q;=mirmms['mr+q}ﬂ:] =]__ cos|ef +qy)




®opmyna Tomcona:

T = 2nVLC
, OTKyJla
21 1
w=—=—
T LC

CBs3b AMIUIMTYBI 3apsaga KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpH CBOGOI[HBIX SJICKTPOMArHUTHBIX KOJIcOAHHUSIX B

nacaJlbHOM KoJIe0aTeIbHOM KOHTYpC:

O = —

E)

3aKoH COXpaHCHHA DHEPIHMHU B HUACAIIbHOM KoJIeOaTEIbHOM

352 KOHTYpE:
3.5.3 BbIHYX1€HHBIE 3]IeKTpOMarHuTHbIE Kosiebanus. Pe3onanc
Ilepemennsiii Tok. [IponsBoacTBo, nepeaaya u norpedieHne
JIEKTPUYECKON IHEPTUN
8:5.4 72 2 2 2
CU* L' _CU, LU o
2 2 2 2
CBoilicTBa 3J1€KTPOMarHUTHBIX BOJH. B3aumHasi opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.55 -
E1Blc
356 [xana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o 9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpssmonuHeiiHOE pacnpoCTpaHEHHE CBETA B OJHOPOIHOMN
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPaXEHUS CBETA.
3.6.2 a=p




alP

VAP

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MMpCIIOMJICHUA:
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

Xox J1ydell B mpu3Me.
1L"1 = 1L'2 - .”1}.1 = 1?2}.2
CooTHoOIIEHHE 4YacTOT M COOTHOLIEHWE JJIUH BOJIH IpH

nepexoac MOHOXPOMATHYECKOTO CBE€Ta UYCPEe3 TI'paHULy

pasaciia ABYX ONTHYCCKUX CPCI:

3.6.5

n,<n, 1,

"y

Oy

IlomHOE BHYTpEHHEE OTpaXKEHUE.

[IpenenbHBIN yTro MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Norn nq




C061/Ipa}oume U pacCCuBaAOUIUE JIMH3BI. ToHkass nmH3A.

DOKYCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6.6 D=—

®opmyJiia TOHKOH JIMH3bL:

| =

Ly
d

| =

yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30M:

h |f1
r=4="a

3.6.7

F\ h

f

k3

B ciyuae paccenBaronieit JMH3bI:
DO F ! 0
=F=—
D )

3.6.8 .

h |fl
H-a !

Xox myda, IpOUIEANIEero JUH3Y MOl TPOU3BOJIBHBIM YTIIOM K
e€ mmaBHOW omnTHYeckor ocu. IloctpoeHme wuzo0pakeHUI
TOYKH M OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

36.9 doToanmnapaT Kak onTUYecKuii mpudop. I'1a3 kak onTuueckas
cucTema




Nutepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOII0ACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JIBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
.
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3
v
MIHIMYMEI — A=(2m+1)—, m=0,£1,£2, +3 .
2
Hudpakmus cera. JudpaknuonHas pemérka. YciaoBue
HAONIONICHNST TJAaBHBIX MAaKCHMyMOB TIpH HOPMaJbHOM
MaICHUd MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
peéTky ¢ nepuogom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unore3za M. Ilnanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv =—=pc
4.1.2
Nwmnynee ¢poToHa:
_E _h h
P=C=C "2
413 dotordpdext. OnbiTel A.I'. CronetoBa. 3akoHb! poTorddexTa
VYpasuenue DitnmreitHa 115 hotodaddekra:
414

E(l)OTOHa = ABbIxoja + EKHHmaxr




rae ,

hc
E(IJOTOHa =hv = 7»
hc
ABbeoga = hUKp = 1
Kp
2
MV~ max
Eummax = 2 = elUsyy

4.1.5

JlaBiieHue cBeTa.
JlaBiieHHE CBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOIJIOHIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHaﬂ MOZACIb aToOMa

4.2.2

4.2.3

IToctynatsl bopa. M3nyuenune u noriomienue GOTOHOB NpU
Nepexojie aTOMa C OJIHOTO YPOBHsSI SHEPIHH Ha JIPYroi:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeityaTble CIEKTPHI.

CrnexTp ypoBHEHN 3HEpruy aTomMa BOJIOPOJA:

~13,63B
E,-—"—

"

, n=1,2.3. _

i

OU3NKA ATOMHOI'O AIPA

43.1

4.3.2

Hyknonnas monens siapa I'eiisenOepra — MBanenko. 3apsn

anpa. MaccoBoe unciio sijpa. M3otomnsl

PagnoakTuBHOCTE.

Anbda-pacnan:
A A4 4
- X—> Y+ He

bera-pacnan.




DNeKTpOHHBIN B-pacnan;

A A 0 ~

7 X— Y+ je+v,
[TosutponusIii B-pacnan;

A A 0=, .,

XY + TV,
l'amma-u3nydenue
3aKoH paJiMOaKTUBHOIO paclaaa:

-t
N(t) = Ny % 2T

4.3.3
[Iycth M — Macca pagloakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4 SnepHsle peakuuu. JleneHne U CUHTE3 sAEp




YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. I'.4. Msxumes, b. b. Byxosues, H.H. Corckuii ®usuka 10 k1. dusuka 10
kJjacc. ba3oBblii U yriyOiaeHHBIN ypoBeHb. YueOHUK. MOCKBa.
[Ipoceemenue, 2023 r.

2. I'.S. Mskumes, b.b. byxosues, B.M. Uapyrun ®@usuka 11 knacc. ba3zoBsiii u
yrayOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2024 r.

3. A.IlL. PeimkeBuy. COopHUK 3a1a4 1o ¢usuke. Mocksa, J[poda, 2005 - 2019 .

4. 3ananus odpasoBarenbHOro noprana Penry EI'D

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. I'.4. Msxumes, b. b. Byxosues, H.H. Corckuii ®uzuka 10 k1. dusuka 10
kJacc. ba3oBblii U yriyOaeHHBIN ypoBeHb. YueOHUK. MOCKBa.
ITpocsemenne, 2023

2. T'.S. Mskumes, b.b. byxosues, B.M. Uapyrun ®usuka 11 knacc. ba3ossiit u
yrayOnaeHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2024

3. A.IL. PemmkeBuu. COopHUK 3ama4 o ¢usuke. Mocksa, J[poda, 2005 - 2019 r.

4. 10.A. Caypos. ®uzuka. [loypounsie pazpabotku. 10 knacc. [TocoOue nmst
ob1eoOpa3oBareNbHBIX opranmu3anuii. Mocksa. [Ipocsemenue. 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. ®enepanbHblil HIEHTP UHGOPMAITMOHHO-00pA30BaTENIbHBIX PECYPCOB
(®LIMOP) http://fcior.edu.ru

2. EnuHoe comeprkanue ooiero oopaszosanus https://edsoo.ru/mr-fizika/

3. T'azera «Dusukax» http://fiz.1september.ru
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