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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesibHOM MporpaMmsbl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0s13aTeNbHOE NPEIMETHOE COIepKAHNUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4aroluXcsl.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/aHHUE YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYECKUM U UWHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B mporpamme o ¢usuke onpeaensroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM JyIsi pa3pabOTKH TpeOOBaHUUM K JIMUHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[Iporpamma no gu3uKe BKIIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 TOJIaM 00YUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENISIMU (PU3HUKH JIJISI COCTABJICHHS CBOMX Pab0YHX MpOTrpamM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alii  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TpPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJlepKaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpPOBaHHWE YMEHUI MPUMEHSTh HAYYHBIN METOJ] MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISIETCSI JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
($U3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOIOTIONIH30BAHMS U HKOJIOTHUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHOro mpoiecca. s yriyonéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3annu GU3NYecKoro NpakTukyMa. B mepBom ciyyae npakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
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 IpPEJCTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A7t pacuETHBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’KarolIel JKM3HM, TpeOyromue BbIOopa hHU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE YHEHHUECKUX
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOecTeyrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOpUid.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJe MO3HaHHs U (popMHupoBaHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHpOBaHUE YMEHUI OOBSCHATD SIBJICHUS C HCIIOIB30BaHUEM (DH3NUECKUX
3HAaHWUU ¥ HAYYHBIX TOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIApHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
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 (U3NUECKOn
MOJIEJIM, aJeKBATHOM YCJIOBHUSM 3aJayd, B TOM 4YHCIE 3aJad HHKEHEPHOI'O
XapaKkTepa;

MOHMMaHWe (QU3NYECKUX OCHOB W TIPUHIIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIQZICHUE METOJAAMHU CaMOCTOATEIbHOIO IUIAHUPOBAHUS W MPOBEICHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEEICHUS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeObHoro mnpenmera «®dusmka» Ha ypOBHE CpEIHEro o0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

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

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHUS JTA0OPATOPHBIX PAOOT H OMBITOB C YYE€TOM WHAMBHIYAIbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3mdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Pons u mecto ¢usuku B HOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi naboparopueit mo ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U IMOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALUSl KHHEMATHUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanne ABMKEHUH 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.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

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

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

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HbroroHa. HMuepumanpHble cucTteMsl orcuéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATNOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast 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. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE 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.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHWE B HHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIbHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PaboTta cunpl Ha MajqoM M Ha KOHEUYHOM MepemMelleHud. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUHMAIBHBIE W HENOTCHIMAaJIbHbIE CUIbl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHeHUs] UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIKEHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Moaenu CTPOEHHs] Tra30B, KUIKOCTEU M
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



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

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW 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
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON cUcTeMbl. BHelHue u BHyTpeHHUEe napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



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

KBazucrarnyeckre U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX 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 aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEeMIIEpaTyphbl KUIIEHUS OT JAaBICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedopmaruu TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO PaCHIUPEHHUs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKUE
KPUCTAJLTbI, COBPEMEHHbBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUsI.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHUKM, IUANEKTPUKA W IOJYIPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€anocts  anektpuueckoro  moinsa.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTHU MOJIS M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH MOTEHINAJIOB (HanmpsHKEeHUS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

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

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



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

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL 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 MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMHM UCTOYHHUKA 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.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty TOJIFOCAMH UCTOYHHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTHUBIICHUS METAIJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



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

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTAYECKAS] TUCCOLHALMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE ITPUMEHEHHWE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habmroenue snextpoiamsa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHHE, MOJIE]b, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIUIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIAPHAs Macca, MOJyueHHUE HAHOMAaTepHUaioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaJIbBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B BemectBe. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  7uHMA  WMHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
M€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya U moTpediIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepaTop He3aTyXalOMKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagnuOCBsI3U U TeNEeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, nudpaxius, tHTEpPepeHIns.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcus cBera. CioxHBIA cocTaB O€loro 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
cepuyeckoil JHMH3BI OT €€ TEeOMETPUUM 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. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib 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 TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO 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
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[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 AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

Y4eHN4eCKui IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaILIIAX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHne poTOHOB pU NEPEXo/ie aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O6o0maromiee MOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUU U aCTPODUZUKNY.

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,
CUCTEMATH3UPYIOIIECH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIui
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢pusuku yray0ia€HHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBI3€M C KypcamMu MAaTEMaTHKW,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(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.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

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

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

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 YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
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(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh IMPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX 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;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO 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
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PELICHHS 3aaud pPe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, PecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIEHWEe Ha YpokKax (HU3MKM U BO BHE-ypPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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 IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKJIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
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 yCIliexXy, ONTUMU3M, THUIIMATUBHOCTh, YMEHHUE EHCTBOBATh, UCXOA U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUMN



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (QPYHKIUH  (DU3UYECKOM TEOpuu —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(siB7IeHMI): MHEpIMANbHAs cUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, UICAJIbHBIN ra3, TOUEYHBIN 3apsil, OJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHMYECKHE IIPOLIECCHl M  SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
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 IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyisi—JIeHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPrUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopMani NpyUHbBI, KOTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO TOJIs, HAMPSIKEHHOCTD TMOJIS TOUEUYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBEcCHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3usi, UcCapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JIICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIMYHMH, MPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYarolell TpeOoBaHUSM 3aJlaud,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIENIOYKY PACCYKIACHHUM C ONIOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUN O PAIIHOHAIEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONlEp)KaHUsI C WCIOJB30BAaHHUEM COBPEMEHHBIX HMH(GOPMAITMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTpUBaEMOi poOIeMbl;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYyYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasinyaTh yCIIOBUS MPUMEHUMOCTH MOJIeNeil (PU3MUYECKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJNIb3Ys OCHOBHBIE TMIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi mocTynatsl bopa, MpUHIINMIT COOTHOIICHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JJIEKTPUYECKOTO IOJISA, MMOTEHIMA 3JIEKTPOCTATHYIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pE30HAHC, UHTEep(PEepeHITUS
BOJIH, Judpakius, IUCIEPCHUs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeH1a;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKTaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IOJTYYECHHOW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OICHWBATh a0COIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBaAHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UYECKUX TEOPUU
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth Ka4eCTBEHHBIC 3ajadyu, TpeOyrolue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTaTh B TpynIe C HCIOJHEHUEM pPa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAyliel npodeccHoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIC PeCypChl

padoThI padoTshI

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Poccuiickas anekTpoHHas
11 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 IKOJIa

https://resh.edu.ru/subject/28/10/

Utoro no pazneny 6

Pa3zgen 2. MEXAHUKA

Poccuiickas anmekTpoHHas
2.1 Kunemaruka 10 1 [IKOJIA

https://resh.edu.ru/subject/28/10/

Poccniickas anexkTpoHHast
2.2 JlnHamuka 10 IITKOJ1a

https://resh.edu.ru/subject/28/10/

Poccuiickas aneKTpoHHas

2.3 Craruka TBEpAOro TENIA 5 1 HIKOJIa
https://resh.edu.ru/subject/28/10/
Poccuiickas aneKTpoHHas

2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 HIKOJIa
https://resh.edu.ru/subject/28/10/

Hroro mo pazaeny 35

Pazgea 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMUKA



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

3.1

15

Poccuiickas anexkTpoHHast

OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH HIKOJIa
https://resh.edu.ru/subject/28/10/
Poccuiickas snexkTpoHHas
3.2 Tepmoannamuka. TenioBble MAalIMHBI 20 HIKOJIa
https://resh.edu.ru/subject/28/10/
Poccuiickas anekTpoHHas
ArperaTtHble cocTosiHUS BeniecTBa. dDazoBbie
33 Tepexoibl 14 IKOJIa
https://resh.edu.ru/subject/28/10/
Wroro mo paszneny 49
Paznen 4. JIEKTPOJINHAMUKA
Poccniickas a5ekTpoHHas
4.1 DIEKTPUYECKOE T0JIe 24 1IKOJIa
https://resh.edu.ru/subject/28/10/
Poccniickas anexkTpoHHast
4.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 24 IKOJIa
https://resh.edu.ru/subject/28/10/
Poccuiickas sneKkTpoHHas
4.3 Toku B pa3nmuYHBIX cpeax 6 IKOJIa
https://resh.edu.ru/subject/28/10/
Hroro no paszneny 54
Pa3nen 5. PUBHUYECKHM TPAKTUKYM
Poccuiickas aneKTpoHHas
51 Ou3ndecKuit MpaKTHKyM 16 16 IIKOJIa
https://resh.edu.ru/subject/28/10/
Hroro mo pazaeny 16



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

10

170

16

Poccuiickas anexkTpoHHast

[IKOJIa
https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrposbnsie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
Poccuiickas aeKTpoHHAS
11 MarsauTHoE 10JIe 14 IIKOJIa
https://resh.edu.ru/subject/28/11/
Poccuiickas aeKTpoHHAS
1.2 DNEeKTpOMarHuTHas HHIAYKIHS 13 1 HIKOJIa
https://resh.edu.ru/subject/28/11/
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
Poccniickas anexkTpoHHast
2.1 MexaHndeckue KojaeOaHus 10 IITKOJIa
https://resh.edu.ru/subject/28/11/
Poccniickas anexkTpoHHast
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 HIKOJIa
https://resh.edu.ru/subject/28/11/
Poccwuiickas anekTpoHHas
MexaHnueckre U NeKTPOMarHUTHBIE
2.3 BOTHEL 10 1 IIKOJIa
https://resh.edu.ru/subject/28/11/
Poccwuiickas anekTpoHHas
2.4 Ornrtuka 25 1 IIKOJIa
https://resh.edu.ru/subject/28/11/
Hroro mo pazaeny 60



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUHA OTHOCHUTEJBHOCTH

3.1 Ocuoset CTO 5 1

Poccuiickas anexkTpoHHas

MIKOJIa
https://resh.edu.ru/subject/28/11/

Hroro no pazaeny )

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 KopmyckynspHO-BOJIHOBOH Ayann3m 15

4.2 dusuka atoma 5

43 ®du3MKa aTOMHOTO SIPa U 2JIEMEHTaPHBIX
' YaCTUIL

Poccniickas a5ekTpoHHas
[IKOJIa
https://resh.edu.ru/subject/28/11/

Poccniickas a5ekTpoHHas

[IKOJIa
https://resh.edu.ru/subject/28/11/
Poccuiickast anekTpoHHas

LIKOJIa
https://resh.edu.ru/subject/28/11/

Uroro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

Poccuiickas anekTpoHHas

IIKOJIa
https://resh.edu.ru/subject/28/11/

Hroro mo pazaeny 12

Pazzen 6. PU3HUECKHUN MPAKTUKYM

6.1 ®u3nyecKuil NPakKTUKYM 16

16

Poccniickas anexkTpoHHast

[IKOJIa
https://resh.edu.ru/subject/28/11/

Hroro mo pazaeny 16



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucremarusanus 1 00001eHne
IPEIMETHOTO COJIEPYKAHMS U OIIbITa

7.1 JeSITeIbHOCTH, TPUOOPETEHHOTO NPU 15
u3ydeHun Kypca ¢usuku 10 — 11

Poccuiickas anexkTpoHHas

IIIKOJIa
https://resh.edu.ru/subject/28/11/

KJIaCCOB
Utoro no pazneny 15
Poccniickas a5ekTpoHHAs
PezepBHOE Bpemst 10 1Ko

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 170

16

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer  KoHTpoubH
0 ble padoThI

IIpakTHYeck
ue padoTsl

Jlara
HU3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

duzuka —
byHgaMeHTambHAs HayKa
0 IpUpoIe

Hayunsiit metog
MO3HAHUS U METOJIbI
MCCJIEIOBAHMUS
bu3HYeCKUX SIBJICHUIN

OKCIIEpUMEHT U TEOpHs B
Ipolecce MO3HaHUS
npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BEITUINH

AOcomroTHas u
OTHOCHUTEJIbHAS
MOTPEIIHOCTH U3MEPEHUI
(bU3HYECKUX BETUYHH

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/5894/start/900

71/

MoaenupoBaHue B
¢uzuke. Poib u mecTo
¢u3uKu B OopMHUPOBAHUHT
COBPEMEHHON HAyYHOU
KapTUHBI MUDA, B



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

[IPaKTUYECKON
NeSITeIbHOCTH JT0AEH

Mexanuueckoe IBUKEHUE.

CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUIECKOTO
nerkeHus. [Ipsamas u
oOpaTHas 3a1a41
MEXaHUKH

10

11

Pannyc-Bexkrop
MaTepUalbHOU TOYKH, €TI0
IIPOEKLIMU Ha OCU
KoopauHar. Tpaekropus.

[Tepememnienne. CKOpoCTb.

WX mpoekuuu Ha ocu
KOOpJMHAT

PaBHOMEpHOE
IPSAMOJIMHENHOE
neuxenue. ['papuyeckoe
ONMCAaHNUE PABHOMEPHOIO
MPSMOJIMHEMHOTO
JBUKECHUS

CrnoxxeHue nepeMeIieHni
U cKopocrei. Pemenne
3a1a4y

HepaBHomMepHOE
IBIKeHHe. MTrHOBeHHas
CKOpOCTb. Y CKOpEHHE.
IIpssmonunenHoe

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6287/start/468
87/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3721/start/160
133/



https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/

JIBUKEHHE C IMTOCTOSIHHBIM
YCKOpEHUEM

12

I'paduueckoe onucanme
IIPSIMOJIMHEMHOTO
JBUKEHUSI C TIOCTOSIHHBIM
YCKOpEHUEM

13

CBo0OoniHOe majieHue.
Yckopenue cBOOOIHOTO
najieHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMCHH U
ux rpaduKu

14

15

JBr>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

Kpusonnneiinoe
IBIKEHME. [IBUKEHHE 110
OKPYKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
Ilepuon n yacrora.
LlenTpocTpeMHUTENBHOE U
IIOJIHOE YCKOPEHUE

Poccuiickas 35ekTpoHHas mkoia
https://resh.edu.ru/subject/lesson/3711/start/471
22/

16

17

KonTponbhas pabota no
TeMme "Kunemarnka"

IIepsblit 3ak0H HproTOHA.
HNuepuuanbHbie CHCTEMBI
otcuéta. [TpuHuun
OTHOCHUTEIILHOCTH
[Nanunes.

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6286/start/472
38/



https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/

Heunepunansusie
CUCTEMBI OTCYETA

Cuna.

PaBHOelicTBYIOIIASA CHIIA.

Poccuiickas aneKkTpoHHas mIKoJia

18 . https://resh.edu.ru/subject/lesson/4717/start/270
Bropoii 3akon HeroTona.
738/
Macca
o Poccuiickas aieKTpoHHas mIKoJia
BzamMmoneiicTBue Ten. .
19 N https://resh.edu.ru/subject/lesson/4717/start/270
Tpetuii 3akoH HeroToHa
738/
[IpuHuun cyneprno3uiun
20 cui. Penrenue 3aga4 Ha
MIPUMEHEHNE 3aKOHOB
HrroTrona
3aKOH BCEMUPHOTO
TATOTCHHUS. Poccuiickas anexkTpoHHas mKoia
21 OKBUBaJECHTHOCTD https://resh.edu.ru/subject/lesson/4718/start/473
TPaBUTALMOHHOM U 25/
WHEPTHOU MaccChl
Cua TsbKeCTH B
22 YCKOpEHHE CBOOOHOTO
MmajgeHus
JIBmxeHne HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. IlepBas
KOCMUYECKAsi CKOPOCTb.
3axonsl Kenuepa
Poccuiickas anexkTpoHHas mKoia
Cuna ynpyroctu. 3akoH .
24 https://resh.edu.ru/subject/lesson/4721/start/474

I'yka. Bec Tena

72/



https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/

25

26

Cuna tpenus. [lpupona u
BU/IBI CHJT TPEHUSI.
JIBIXKEeHUE B KUIKOCTH U
rase ¢ y4€ToM CHIIBI
CONPOTHUBIICHUS CPEIbI

[aBienue.
['uapocTraTudeckoe
nasieHue. Cuna
Apxumena

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/6289/start/475
31/

27

AOCOJIIOTHO TBEPJIOE TEJIO.
ITocrynarenbHoe 1
BpalllaTeIbHOE ABIKEHUE
TBEPJOro Telna

POCCI/IFICK&UI QJICKTPOHHAsA IMIKOJIa
https://resh.edu.ru/subject/lesson/6288/start/471
51/

28

MOMEHT CuJIbI
OTHOCHUTEIIBHO OCH
BpaieHus. [lneqo cuibl

29

CrnoxxeHue cuil,
MIPHIOKEHHBIX K
TBEpAOMY Teny. LlenTp
TSKECTH TeJia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Buael paBHOBecHS

Poccuiickas anekTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/4720/start/270
767/

30

31

Pemenue 3agau

KonTpomnpHas pabora mo
teme "Jlunamuka.
Craruka TBepaoro tena'

32

Nmnynbe maTepuanbHOM
TO4YKH, CUCTEMBI
MaTCpHUAJIbHBIX TOYCK.

Poccutiickas 35eKTpoHHas LIKojia
https://resh.edu.ru/subject/lesson/5895/start/138
339/



https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/

LlenTp macc cucrtemsl
MaTepHaIbHBIX TOYCK.
Teopema 0 IBUKEHUH
IIEHTpa Macc

33

HNmnynsc cunsl u
WU3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMs
uMmnyisca. PeaktuBHoe
JBUKCHHE

Poccuiickas aneKkTpoHHas 1mIKoJia
https://resh.edu.ru/subject/lesson/4719/start/864
5/

34

35

MoMeHT uMIysbca
MaTEepUAIbHON TOYKHU.
[IpeacraBnenue o
COXpPaHEHUU MOMEHTA

HMITYJIbCAa B HCHTPAJIbHBIX

IMOJIAX

Pemenue 3agau

36

PaboTa cuiel Ha MaJIoM U
Ha KOHCYHOM
nepeMeIeHIH.
['paduueckoe
MIPEICTaBICHUE PAOOTHI
cuIIbl. MOIITHOCTE CHJIBI

37

Kunernueckas sneprus.
Teopema 006 n3MEHEHHH
KMHETUYECKON SHEPrUu
MaTepHAIbHON TOUYKHU

38

ITorennuanbpHBIE U
HEIMTOTEHIUAJILHBIE CUJIBL.

[ToreHimanpHas SHEPTHUsl.



https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/4719/start/8645/

Bropas kocmuueckas
CKOPOCTh

39

40

Tperbs kKocMuyecKas
cKopocThb. CBs3b pabOTHI
HEIOTCHIUAIBHBIX CUJI C
U3MEHEHUEM
MEXAHUYECKOH SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs
MEXAHUYECKOHN SHEPTUU
VYipyrue u Heynpyrue
CTOJIKHOBEHHUS.
VYpaBuenue bepnyium s
UJeaIbHON KUKOCTH

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/6290/start/197
453/

41

KonTponbHnas pabora no
TeMme "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

42

Pa3BuTue npencraBineHuit
0 IIPUPOJIE€ TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. Auddy3us.
BbpoyHoBckoe aBuxkeHuE

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/4722/start/478
00/

43

CtpoeHue ra3o00pa3HbIX,
KUJKUX U TBEPJIBIX Tl
Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BEIIECTBA

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3731/start/478
58/

44

Macca u pazmepsbl
MOJIEKYJI (ATOMOB).



https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/

KomnuectBo BemecTna.
ITocrosinHast ABorazipo

Temneparypa. Teriosoe

Poccuiickas aneKkTpoHHas mKoJia

45 paBHoOBecue. [Ikana https://resh.edu.ru/subject/lesson/5898/start/154
Ienscus 62/
46 Pemenue 3amau
N Poccuiickas anexkTpoHHas mkoia
Wneanpubiii ra3. ['azoBrle ]
47 https://resh.edu.ru/subject/lesson/6292/start/325
3aKOHBI
554/
YpaBHenue Menpeneena-
48 Kunanefipona. Pemmenue
3amaq
AOcomrorHast
49 TeMIiepaTypa. 3aKkoH
HanbroHa
H3omnponeccel B .
HICATTBHOM 1a3e ¢ Poccuiickas a5ekTpoHHas nIkosia
50 https://resh.edu.ru/subject/lesson/4740/start/155
MMOCTOSTHHBIM 20/
KOJIMYECTBOM BEIIIECTBA T
I'paduueckoe
51 MIPE/ICTABIICHHE
M30IPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa
Poccuiickas anexkTpoHHas mKoia
OcHOBHOE ypaBHEHHE i
52 https://resh.edu.ru/subject/lesson/6291/start/154
MKT
91/
53 Pemenue 3amau



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/

54

55

56

CBs13b a0COIIOTHOM
TEeMITepaTypbl
TEPMOIMHAMUYECKOI
CHCTEMBI CO CpeaHei
KMHETUYECKOUN YHEepTrue
MOCTYIATEIbHOTO
TENJIOBOTO JIBUXKCHUS €€
YaCTHII

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAaHUH
o TeMme "Ocuosl MKT"

KoHTtposbHas padoTta mo
teme "OcuoBel MKT"

57

58

TepMoguHamuueckast
cucreMa. 3ajgaHue
BHEIIHUX ycinoBul st T/]
cucreMbl. BHemnue u
BHYTPEHHUE IapAMETPHI.
ITapamerps! T/I cucTemsl
KaK CpPEIHHUE 3HAYCHUS
BEJINYMH, ONHCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM
YpOBHE

Hynesoe nauano
TEPMOIMHAMUKH.
Camonpou3BoJibHas
penakcanus T/l cuctembl
K TEIIOBOMY PaBHOBECHIO




59

Mogenp uaeaabHOIO ra3a
B TEPMOJIMHAMHUKE.
YcnoBust IpUMEHUMOCTH
3TON MOJENIHN

60

YpaBHenue Menpeneena-
Knaneiipona u
BBIpQXEHUE IS
BHYTpEHHEH 3Hepruu

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/5897/start/150
904/

61

Beipaxenue s
BHYTPEHHEHN SHEPrUun
OJIHOAaTOMHOTO
UJECAIBHOTO rasa.
KBasucrarnueckue u
HECTaTUYECKUE MPOLIECCHI

62

DOnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Boraucnenue paboTsl o
rpaduky mporecca Ha pV-
Iuarpamme

63

Temmonepenaya Kak
croco0 M3MEHEHUs
BHYTpeHHeH 3Hepruu T/
CHCTEMBI O€3 COBEpIICHHUS
paboThI

64

Konpexkius,
TETIONPOBOJHOCTb,
U3JIyYEHHE

65

KonnuecTBO TEILIOTEI.
TenmoéMKoOCTh TeNa.



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/

VY enbHas U MOJIApHAas
TEMI0EMKOCTH BEILIECTBA.
V nenpHas TeILioTa
CropaHus TOTUIMBA

66

Pacuét xonmuectBa
TCIIJIOTHI HpI/I
Temionepeaaye

67

68

69

ITousarue 06 aguadbaTHOM
npouecce. [lepBrliil 3aK0H
TepMOl[I/IHaMI/IKI/I

KonuuecTBo TemaoTel U
paboTa Kak Mepsl
WU3MEHEHUS BHYTPEHHEHN
sHepruu T]] cucremsl

Bropoii 3akoH
TEPMOJUHAMMKY JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
Heob6parumoctsb
MPUPOIHBIX MTPOLIECCOB

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/4723/start/155
78/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3763/start/160
222/

70

71

[TpuHIIMTIBI AEHCTBUS
TermioBbiX MammuH. KIT/]

MakcumanbHOE 3HaUeHUE
KITA. Huxn Kapnao

72

Penrtenue 3anau

73

JKOJIOTUUYECKUE ACIIEKTHI
KUCIIOJb30BAHUS TEILJIOBBIX



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

nsurareieii. TemioBoe
3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIb

74

75

76

77

Pemenue 3amau

0O0001EeHuEe 1
CHCTEMAaTU3alMs 3HaHUH
10 TEME
"TepMoaMHAMUKA.
TennoBrle MalIuHb"

KoHTtposbHas padoTta mo
teme "TepmoarHamuka.
TenmoBbie MamuHb"

[TapoobpazoBanue u
KOoH/leHcanus. Mcnapenue
U KUMEHue. Y enpHast
TEII0Ta NapooOpa3oBaHus

78

Hacuimennsie n
HEHACBIIICHHBIE MaphI.
KauecTBennas
3aBHCUMOCTD INIOTHOCTH U
JIaBJIEHUS HACKBIILIEHHOTO
napa oT TeMIlepaTyphl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO TMapa.
3aBUCUMOCTH
TEeMITepaTyphbl KUTICHHS OT
JIaBJIEHUS B )KUJIKOCTH

79

Brnaxxnocts BO3myxa.
AOcomroTHas u




OTHOCUTCIIbHAsA
BJIaXXHOCTB

80

81

82

83

84

85

Pemenue 3amau

Tépnoe Teno.
Kpucrannnueckue u
aMmop(gHBbIC Tea.
AHU30TpONHUS CBONCTB
KpUCTAJUIOB

IInaBnenue u
KpUCTaUIU3alIHs.

VY nenpHas TeniaoTa
riasnenus. Cyomumanus
Hedopmaruu TBEPIOTO
tena. PactsbkeHue u
cxartue. Casur. Moayinb
FOnra. [lpegen ynpyrux
nedopmaruit

TeroBoe pacupeHue
JKUJIKOCTEN U TBEPIBIX
TeJ1. AHTAapMOHU3M
TEIUIOBBIX KOJICOaHHUH
YaCTHI] BEIIeCTBa

[IpeoOpazoBanue rHEPTUN
B (ha30BbBIX MEPEX0oax

86

YpaBHEHHE TEMIIOBOTO
Oananca

87

Pemenue 3amau




88

89

90

91

92

[ToBepxHOCTHOE
HaTspKeHHe. KannusipHsle
ABJieHus. JlaBneHue nox
HMCKPUBJIICHHOM
MIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca

O06o061IEHNE U
CUCTEeMaTH3alMsl 3HAHHUHA
o TeMe "ArperaTHbie
COCTOSTHUS BEIIECTBA.
®dazoBble Iepexoan"

KoHTtposbHas padoTta mo
Teme "ArperatHbie
COCTOSIHHS BEIIICCTBA.
®dazoBble epexoas”

DneKkTpu3anus Ten u eé
IIPOSIBIICHUS.
DNEeKTpUYECKUN 3apsif.
JIBa BUAA DIEKTPUUECKUX
3apsnoB. IIpoBonHuKY,
JURJIEKTPUKU U
MOJIYTIPOBOTHUKU

OneMeHTapHbIN
AIIEKTPUUYECKHIH 3apsi.
3aKOH COXpaHEHHUS
IIEKTPUIECKOTO 3apsa

93

BzaumopeicTeue 3aps10B.
Toueunsie 3apsiabl. 3aKOH
Kynona

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6293/start/160
282/



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/

94

Pemenue 3amau

95

96

OnekTpuyeckoe note. Ero
JIECUCTBUE HA
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€anocTh
3JIEKTPUYECKOTO MOJIA.
[TpoOHeIii 3apsia. JIuaum
HaIPsHKEHHOCTU
ANEKTPUYECKOTO TOJIA.
OnnopoaHoe
ANEKTPUYECKOE 10JIE

97

IToTeHMaIbHOCTE
AIEKTPOCTATUUECKOTO
nons. Pa3HocTts
MOTEHIINAIOB 1
HaIpsHKEHUE

98

[ToTeHumanbHas YHEPrUs
3apsijia B
AJIEKTPOCTATUUECKOM
none. IloreHnman
AJIEKTPOCTATHIECKOTO
TOJIST

Poccuiickas 35ekTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5899/start/

99

CBs13b HaNPSKEHHOCTH
OJISL ¥ Pa3HOCTH
MOTEHILINAJIOB JUIS
JJIEKTPOCTATUYECKOTO
1oJIst

100

[IpuHIMO Cynepno3uiu
BIIEKTPUYECKUX TOJIEH



https://resh.edu.ru/subject/lesson/5899/start/

101

Pemenue 3amau

102

103

104

105

[Tone ToyeuHoro 3apsiza.
[Tone paBHOMEpHO
3apsHKEHHOMN Cephl

ITone paBHOMEpPHO
3apsHKEHHOT0 0 00BEMY
nrapa. [lone paBHOMepHO
3apsKEHHON OECKOHEUHOM
IJIOCKOCTH

[IpoBogHWKY B
3JIEKTPOCTATUYECKOM
rnoje. Y cloBue
paBHOBECHS 3aps/IOB
JvsnexTpuky u

MOJIYITPOBOJHUKHU B
QJICKTPOCTATUYICCKOM II0JIC

106

107

Konpgencarop.
ONEeKTPOEMKOCTh
KOHJIeHcaTopa.
OneKTpOEMKOCTh
IUIOCKOTO KOHJIEHCAaTopa
[TapannensHoe

COCOAUMHCHUC
KOHACHCATOPOB

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3753/start/

108

ITocienoBaTenbHOE
COEIUHEHNE
KOHJICHCATOPOB



https://resh.edu.ru/subject/lesson/3753/start/

109

OHeprus 3apsyKEHHOTO
KOHJIeHcaTopa

110

111

Pemenue 3agau
JBr>keHue 3apsKEeHHON

YaCTHIIBI B OTHOPOJHOM
OJICKTPHUICCKOM II0JIC

112

Pemenue 3amau

113

114

115

116

O06o0061IEHNE U
cucTeMaTu3aIus 3HaHui
1o Teme "DIIeKTPUIECKOoe
rojie"

KonTponbhas pabota no
TeMe "DIeKTpuyecKoe
nose"

Cwuina Toka. ITocTossHHBIH
TOK. Y CIIOBHUS
CYILIECTBOBAHUSA
MMOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

HcTounuku ToKa.
Hamnpsoxkenne u 51C

117

3akon OMa aJis yyacTka
enu. DIEKTPHUIECKOE
COIIPOTHUBIIEHUE

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5901/start/488
64/

118

3aBUCUMOCTD
COIPOTHBIICHUS
OJIHOPOJIHOTO TIPOBOTHHUKA



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/

OT €0 AJIMHBI U ILIOIIaanu
IOIIEPECUYHOTO CCUCHUA

119

120

121

VY nenpHO€E CONPOTUBIICHUE
BemiecTBa. Perrenue 3agaq

ITocnenmoBarenrsHOE,
napajuieabHOE,
CMEUIaHHOE COEIMHEHUE
MIPOBOJIHUKOB

Pacuér pa3BeTBIEHHBIX

EKTPUUCCKUX TETICH.
[TpaBuna Kupxrodga

122

Pemenue 3amau

123

124

PaGora snexkrpuyeckoro
ToKa. 3aKkoH JIkoyis —
Jlenna

Pemenue 3amau

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4741/start/150
960/

125

Mo1HoCTb
AIEKTPUIECKOTO TOKA.
TennoBast MOIITHOCTb,
BbIZIeNIIeMas Ha pe3UCTOpe

126

127

128

Pemenue 3agau

O/1C u BHyTpEHHEE
COINPOTHUBIIEHUE
MCTOYHUKA TOKa

3akox OMa U1 HOJIHOH
(3aMKHYTO¥)
ANEKTPUYECKOMN LETH

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4741/start/150
960/

Poccuiickas 35eKTpoHHas mIKosia
https://resh.edu.ru/subject/lesson/5900/start/493
62/

129

Penrtenue 3anau



https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/

130

MoHocTh UCTOYHHUKA
TOKAa

131

132

Kopotkoe 3ambikanne

KOHI[CHC&TOp B IICITH
IIOCTOAHHOI'O TOKa

133

134

135

Pemenue 3amau

Pemenue 3amay nmo Teme
"[TocTossHHBII
ANEKTPUIECKUIN TOK"
Pemenue 3anay nmo Teme
"[TocTossHHBII
AJIEKTPUYECKUM TOK"

136

Pemenue 3agad mo reme
"l[TocTostHABII
3JIEKTPUYECKUN TOK"

137

0O00011eHNEe U
cUcTeMaTu3aIus 3HaHui
o TeMe "lIlocTosHHbBIHI
ANIEKTPUYECKUI TOK"

138

139

KonTponbhas pabota no
teme "TlocTosTHHBIN
3IIEKTPUYECKUM TOK"

OnexTpudeckast
IPOBOAMMOCTh
Pa3IUYHBIX BEILECTB.
DJIEKTPUUYECKUI TOK B
MeTaax.
CBepX1poBOAMMOCTh

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3775/start/107
857/



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/

140

DIIEKTPUUECKHUI TOK B
pacTBOpax M paciuiaBax
AJIEKTPOIUTOB. 3aKOHBI
Ddapanes 171 IIEKTPOTU3A

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/6295/start/156
36/

141

DJIEKTPUUYECKU TOK B
razax. [mazma

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/3787/start/197
482/

142

143

144

DIIEKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI
DIIEKTPUUECKUI TOK B
MOJIyIPOBOJHUKAX

[TomynpoBOTHUKOBBIE
npudopbI

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/6294/start/

145

®u3nYecKuil NPAKTUKYM
no teme "U3mepenue
CHUJIBI TOKA U HaIPSKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA
IIPY ITIOMOILY aHAJIOTOBBIX
U I (POBBHIX
M3MEPUTEIBHBIX
npubopoB" win
"3HaKOMCTBO C IU(PpPOBOIA
nabopaTopueii o pusuke.
IIpumeps! n3mepenus
bu3NYECKUX BEIIMYUH MPU
MIOMOIIN KOMITBIOTEPHBIX
JaTYUKOB"



https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/

146

147

Pu3nYeCKUu NPAKTUKYM
o teme "N3yuenue
HEPaBHOMEPHOTO
JBUKEHHUSI C LIETIBIO
ONpeIeTICHUSI MTHOBEHHOMN
ckopoctH"

Ou3nyecKuil MPakTUKyM
o Teme "N3mepenue
YCKOpEHUS Ipu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM
MJIOCKOCTH" MITH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHU MPU
PaBHOYCKOPEHHOM
IBHKeHUH"

148

149

Pu3n4ecKuil NPaAKTUKYM
no teme "U3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "Mzydenue
JBUKEHUS TENa,
OpOIIEHHOTO
TOPHU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM
no teme "M3yuenue
JBHKEHHUS TeJIa 110
OKPYKHOCTH C




150

MTOCTOSIHHOM MO MOJTYJIIO
CKOpPOCTBhIO" WIIH
"UccnenoBanue
3aBHCHUMOCTH IIEpHOJIa
oOpailieHus: KOHUYECKOTrO
MasiTHUKA OT €T0
napameTpoB"”

Ou3nyecKuil MPakKTUKyM
o teme "N3mepenue
PaBHOACHCTBYIOLIEH CUIIbI
MIpH ABMKEHUH OpycKa 1o
HAKJIOHHOM MJI0CKOCTH"
unu "lIpoBepka runoTessl
0 HE3aBHCHUMOCTH
BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM
MJIOCKOCTH Ha 331aHHOE
paccTostHuE OT €ro Macchl”

151

Pu3n4ecKuil NPaAKTUKYM
no teMe "HccnenoBanue
3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINX
B IIPY’KMHE U PE3UHOBOM
oOpasiie, OT uX
nedopmaruu' uin
"N3yueHne nNBUKEHU
CHUCTEMBI Tell, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN
yepe3 JErkuit 010k




152

Pu3nYeCKUu NPAKTUKYM
no teme "N3mepenne

ko3 durmenTa TpeHus 1Mo
BEJIMUMHE YTIIOBOTO

ko3 durmenta
3aBucumocty Frp(N)" mnu
"HUccnenoBaHue IBUKEHUS
Opycka 1o HaKJIOHHOM
IJIOCKOCTH C IIEPEMEHHBIM
K03 duImeHToM TpeHus"
nin "M3yueHne NBUKEHU
rpy3a Ha Bally ¢ TpeHHeM"

153

Pu3n4ecKuil NPAKTUKYM
o teMe "HccienoBanue
YCIIOBUI paBHOBECUS
TBEPAOTO TEJIA, UMEIOIIETO
OCh BpallleHUs" uin
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T
CHJI yIPYrocTu'" Wi
"N3yueHne yCTOWYNBOCTH
TBEPAOIO TeNa, UMEIOIIETO
mIomaas onopsl"

154

Du3n4eCcKul IPAKTUKYM
o teme "N3mepenne
UMITyJIbCa TeJa 1Mo
TOPMO3HOMY IyTH" WJIH
"NU3MepeHue CUibl TATH,
CKOPOCTH MOJENN




AIIEKTPOMOOWIISI U
MOIIHOCTH CHJIBI TSTH"
unu "CpaBHeHHE
M3MEHEHUs UMITYJIbca
TeJla ¢ UMITYJIbCOM CHJIBI"
nmun "UccnenoBanue
COXpaHEHUs UMITYJIbCa
P yIIPyroM
B3aUMOJICUCTBUN" WIIN
"Uzmepenue
KMHETUYECKOU SHEPTUU
TeNa Mo TOPMO3HOMY

nyTH

155

Pu3nYecKuil NPAKTUKYM
no teme "M3yueHue
MN30TEPMUYECKOTO
nporecca
(peKOMEHI0BaHO
UCIOJIb30BaHUE LU(POBOIA
naboparopun)" UIH
"N3yueHne n30X0pHOIo
npouecca’ winm "M3yuenne
n3o0apHoro mporecca"
w "lIpoBepka
YpaBHEHHU COCTOSHUA"

156

Pu3nYecKuil TPAKTUKYM
o Teme "N3mepenne
YAECIBHON TEIIIOEMKOCTH'

1

nnu "UcciaenoBanme




Mpoliiecca OCThIBaHUS
BelecTBa" UM
"UccnenoBanue
aauabaTHoro mporecca'
unu "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOT'O
B3aNMOJICUCTBHSA U
TEeMIIepaTypbl KUTICHHS
JKUIKOCTEH"

157

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEN
ucnapeHus xuaxkocrei"
nn "U3mepenue
YAEIbHOU TEIIOTHI
IUIABJIECHUA JILOA" YMIIH
"N3y4yeHue CBOICTB
HACBIILICHHBIX apoB" WK
"N3mepenune abCcomoTHOM
BJIQXKHOCTH BO3/1yXa U
OIIEHKa MAacChl 1apoB B
noMemnennn". Mamepenue
Ko Punenta
MIOBEPXHOCTHOT'O
HATSDKEHUS

158

DuU3NYECKU MPAKTUKYM
o teMe "HaOmronenue
HpeBpalleHusa DHEPTUU




3apsKEHHOTO
KOHJICHCATOpPa B SHEPTHIO
W3JIy4eHus cBeroauoaa’
unu "N3yuenue
MIPOTEKAHUs TOKA B LICTIH,
coaepKallein
KOHJIeHCaTop" WiH
"Pacnipenenenue pasHocTu
MMOTCHIIHAJIOB
(HampspKeHUs ) IpU
I10CJIEOBATEILHOM
COeIMHEHUHU
KOH/ICHCATOPOB"

159

Pu3nYecKuil NPAKTUKYM
no teMe "HccnenoBanue
CMEUIaHHOTO COEIMHEHUS
pe3ucTopoB” mim
"N3MepeHue yaeapHOro
CONPOTHUBIICHUSA
MPOBOJHUKOB' WIJIN
"UccnenoBanue
3aBUCUMOCTH CHUJIBI TOKA
OT HAMPSDKSHUST IS
JIaMIIbl HaKaJIuBaHUs"

160

Pu3NYeCcKuil TPAKTUKYM
o teMe "HaOmronenume
3JIEKTpOn3a" Win
"U3mepenue 3apsna
OJTHOBAJIEHTHOT'O MOHA"




161

162

163

164

165

nmun "UccnenoBanue
3aBHCHUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
"CHsTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU Juoaa”

PesepBHbIil ypok.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAaHUH
o teme "Kunemarnka"

PesepBHBIil ypoK.
O06o0061IEHNE U
cHUcTeMaTu3aIs 3HaHUI
no Teme "Jlunamuka"

PesepBHBIi ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH
no teme "Craruka
TBepaoro tena'

PesepBHBIi1 ypOK.
O06o06mIcHNE U
CHCTEeMaTH3aIus 3HaHUH
1o TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKeE"

PesepBHBIi1 ypOK.
O06o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe "OCHOBBI




MOJIEKYJISIPHO-KUHETUYECK
oit Teopun"

166

PesepBHBIi ypOK.
O0o0061IeH e U
cucTeMaTu3aIusg 3HaHui
10 TEME
"TepMoHaMUKa.
TenmoBrie MalTuHE"

167

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMAaTH3aIus 3HaHUU
1o TeMe "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas”

168

PesepBHBIi ypOK.
0O00011IeHne "
cucTeMaTtu3anus 3HaHUI
1o Teme "DIEeKTpUUECKOoe
nose"

169

PesepBHBIil ypOK.
0O00011eHne n
CUCTEMAaTH3alMsl 3HAaHUH
no teMe "[locTossHHBII
AIIEKTPUYECKUI TOK"

170

PesepBHBIi1 ypOK.
0O0001eHne n
cHCTeMaTHU3alus 3HaHU!
o Teme "Toku B
pa3Iu4HbIX cpenax”




OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

16



11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThl

IIpakTHYecku
e padoThl

JlaTa
H3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

BzaumopeiicTBue
MOCTOSIHHBIX MarHUTOB
Y POBOJTHUKOB C
TOKOM. MarauTHoe
noie. I ' unoresa
Awmnepa

Bexrop MarHuTHON
uHAYKIUU. [IpuHImn
CyNepHO3ULINU
MarHuTHBIX TTOJIEH.
JInHUM MarHUTHOM
WHIYKIUN

MarnutHoe 110J1e
MIPOBOJIHUKA C TOKOM.
OmneIT Opcrena

Cuna Awmrnepa, eé
HaIpaBJICHUE U MOOYJIb

Pemenue 3agau

[IpumeHeHne 3aKoHa
Awmmepa.
DNEeKTPOU3MEPUTENIBH
bIe TIPUOOPHI




Cuna Jlopenua, eé
HarpaBJICHUE U
MOJyJIb. JIBHXKEHUE
3apSOKCHHON YaCTHIIBI
B OJHOPOJIHOM
MarduTHOM II0JIC

Pemenue 3agau

10

Pa6ora cubl Jlopenia

Pemenue 3agau

11

MarunuTHO€ nosue B
BEILIECTBE.
PeppoOMarHeTHKH,
napa- ¥ IMaMarHeTUKU

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/3806/start/4674
8/

12

OcHOBHBIE CBOICTBA
(heppoMarHeTuKoB.
[IpumeHeHne
(heppoMarHeTuKoOB

Poccuiickas 35ekTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5902/start/8703
/

13

14

15

Perrenue 3amad mo
TeMe "MarauTtHoe
noje"

Pertennie 3amgau o
TeMe "MarautHoe
mone"

SIBnenue
JJIEKTPOMArHUTHOU
nHaykuuu. [otox
BEKTOpa MarHUTHOMN
UHIYKIUH

Poccuiickas sanexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4908/start/9637
5/



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

16

O1C unaykuuu

17

18

19

3akoH
3JIEKTPOMATrHUTHOMN
nHaykiuu Gapanes
Buxpesoe
3IEKTPUYECKOE TOJIE.
Toku dyko

O/1C nunaykunu B
JBUKYIIUXCSA
MIPOBOJTHUKAX

20
21

Pemenue 3agau

IIpaBuio Jlenna

22

NHAYKTUBHOCTS.
Karymka
WHAYKTUBHOCTH B LIEIU
MMOCTOSSHHOTO TOKa

23

SBnenne
camounaykiuu. SJ1C
CaMOWHTyKITHH

Poccuiickas 35eKTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5905/start/4685
8/

24

DHeprusi MarHuTHOTO
TIOJISI KaTYIIKHU C
TOKOM.
DNeKTPOMarHuTHOE
nose

25

26

Pemrenue 3agau

O06006111EHE U
cucreMaTrmni3anuia



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/

3HAHUHU 110 TEME
"DnexkTpoguHaMuka"

27

28

29

30

KonrponsHas pabora
1o TeMe
"DnexkTpoauHaMuka"

KonebarenpHas
cucteMa. CBOOOIHEIE
KOJICOaHHS.
l'apmonunueckue
KoJIcOaHHs

Kunemarnueckoe u
JTHMHAMHAYECKOE
oIMcaHue
KoJIe0aTeIbHBIX
NBIDKCHUHU

OHepreTuveckoe
onucanue. BeiBog
JUHAMHUYECKOTO
OITMCaHUusA
TapMOHHUYCCKUX
Koje0aHui U3 ux
SHEPreTUYECKOro U
KMHEMAaTUYECKOTO
OIMCaHUSA

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4907/start/7849
7/

31

Awmmuutyzaa u ¢aza
Kosie0aHui

32

[Tepuon n wacrora
konebanui. [lepuon
MAaJIBIX CBOOOIHBIX



https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

33

KoJieOaHui
MaTeMaTU4eCKOro
MasTHUKa. [lepuon
CBOOOIHBIX KOJIeOaHUNI
MPY>KUHHOTO MasITHUKA

3aryxaroiue
KoJe0aHusL.
Brinyxiennsie
xonebanus. Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemenue 3agau

36

VYpoxk-koHpepeHuus
"MexaHndecKue
KoJieOaHMS B
MY3BIKaJIbHBIX
MHCTpyMEHTax"

37

38

O06001menue u
CHCTeMaTH3aIus
3HAHUMH T10 TeMe
"MexaHn4ecKne
Konebanus"

DNeKTpOMarHUTHBIC
KoJIe0aHusl.
KonebarenpHbli
KOHTYP

39

3aKOH COXpaHECHUS
SHEPTUH B UJI€ATHHOM
KoJe0aTeIbHOM
KOHTYpE




40

41

42

43

®opmyna Tomcona.
CBs3b aMILIUTY/IbI
3apsija KOHJIeHcaTopa C
AMIUTUTYJO0N CHUJIBI
TOKa B K0OJIEOATEILHOM
KOHTYpE

3aTyxaromue
3JIEKTPOMAarHUTHBIE
KoJe0aHusl.
Brinyxiennsie
3JIEKTPOMArHUTHHIC
KoJIcOaHHs

[TepemeHHBIN TOK.
Pesucrop u
KOHJIEHCATOp B LIENN
MIEPEMEHHOT0 TOKa
Karymka

HHAYKTUBHOCTH B LICTIN
MEPEMECHHOT'O TOKA

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4909/start/4700
6/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5904/start/

44

3akon Oma mis
AJIEKTPUYECKON e
MEPEMEHHOT0 TOKa

45

MomHoCTb
IIEPEMEHHOTO TOKA.
AMIUTATYIHOE 1
JIEACTBYIOIIEE
3HAUEHUE CUJIbI TOKA U
HaIpPsSHKEHUs



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/

46

Peszonanc B
AICKTPUIECCKOH IeTTH

47

48

49

Pemenue 3agau

WneanpHprif
TpanchopmaTop.
[IpousBoacTso,
nepenava u
norpediieHue
BJIEKTPUYECKON
SHEPTUU

DKOJIOTUYECKUE PUCKHU
MpY NMPOU3BOJICTBE
3JIEKTPOIHEPIUH.
Kynerypa
HCIIOJIb30BAHUS
BJIEKTPOIHEPIUU B
MOBCEIHEBHOM KM3HHU

50
51

Pemenue 3agau

Pemenue 3agau

52

O60061eHue
cCHCTeMaTH3aIus
3HaHUH MO TeMeE
"DNeKTpOMarHuTHbIE
Kosiebanus"

53

Mexannueckre BOJIHBI.

XapakTepUCTUKHU
MEXaHUYECKUX BOJH

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3795/start/2707
96/



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/

54

CaoiicTBa
MEXaHUUYECKUX BOJH

55

56

57

3ByK. XapaKTEpUCTUKU
3BYyKa

HNudpaszsyk u
ynbsTpa3Byk. lllymoBoe
3arpsi3HEHUE
OKpY>KaroIlen cpeibl

Pemenue 3agau

58

DNeKTpOMarHuTHBIC
BOJHBL. M3imydeHue

AJIEKTPOMATrHUTHBIX
BOJIH

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4913/start/

59

OHeprus
AIEKTPOMArHUTHBIX
BoyiH. CBolicTBa
AEKTPOMArHUTHBIX
BOJIH

60

[MIxana
3JEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
3JEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

Poccuiickas sanexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4915/start/

61

[TpunHIUTIBI
PaINOCBSI3H U
TCJICBUICHHS.
Pagnomoxarusi.
DNEeKTpOMarHuTHOE



https://resh.edu.ru/subject/lesson/4913/start/
https://resh.edu.ru/subject/lesson/4915/start/

3arpsi3HeHue
OKpY>Karollen cpe/ibl

62

63

64

65

66

KonrponsHas pabora
o teMme "Konebanus u
BOJTHEI"

Cser. 3akoH
MPSAMOJTMHEHHOTO
pacrpocTpaHeHus
cBeTa

Penienue 3amau Ha
MPUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO
pacnpocTpaHeHUs
cBera

OTtpaxkeHue cBeTa.
[Timockoe 3epkaiio.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBera.
AOCOIIOTHBIN U
OTHOCHUTEIbHBIN
IoKa3aTellb
npenomienus. [lonmnoe
BHYTPEHHEE
OTpaKEHUE.
[IpenenbHblii yron
MOJTHOTO BHYTPEHHETO
OTpaKEHUS

Poccuiickas anexkTpoHHas 1mkoia
https://resh.edu.ru/subject/lesson/4914/start/4759
o/

67

Pemrenue 3agaq Ha
MMPUMEHEHUE 3aKOHOB



https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/4914/start/47590/

OTpPaXXEHUSA U
MIPEJIOMIICHUS CBETa

68

XoJ 1y4en B Ipu3Me.
Jucnepcus ceera.
CnoHbIi cocTaB
Oenoro cBera. [[BeT

69

70

71

72

73

JInnsel. PokycHoE
paccTosiHue U
OIITUYECKas CHIIA
JIMH3BI

ITocTpoenue
M300paKeHU B TMH3AX
U UX CHUCTeMaXx.
VYBenu4ueHue JTUH3bI

Pemenue 3amau Ha
MIOCTPOEHHUE
1300pakeHUH,
MOJTy4aeMBIX C
ITOMOIIBIO JIMH3

I'ma3 xak onTudeckas
cucremMa

Pemenue 3agau.
IIpenensr
MIPUMEHUMOCTH
reOMETPUYECKON
ONTHKU

Poccuiickas a5ekTpoHHas IKoIa
https://resh.edu.ru/subject/lesson/3843/start/

Poccuiickas a5ekTpoHHas IKoIa
https://resh.edu.ru/subject/lesson/3843/start/

74

CxopocTh cBeTa 1
METO/bI €€ U3MEPEHUS



https://resh.edu.ru/subject/lesson/3843/start/
https://resh.edu.ru/subject/lesson/3843/start/

Poccuiickas anexkTpoHHas mKoia

7 Jlucnepena caera https://resh.edu.ru/subject/lesson/3818/start/
76 Vnrepdepenms caera Poccuiickas 3neKTp9HHaﬂ IIKOJIa
https://resh.edu.ru/subject/lesson/5906/start/
Korepentnsie
HWCTOYHHKU. Y CIIOBUS
77 HaOJIIOJeHUS
MaKCHUMYMOB H
MUHUMYMOB
78 Pewenue 3amau
79 IIpumeHeHue
uHTEphEPEeHITNH
80 Tnpaxis csera Poccuiickas 3J1e1<Tpo_HHasl IIKOJIa
https://resh.edu.ru/subject/lesson/3866/start/
JudpakiuonHas
81 pemeéTrka. Y ciaoBue
HaOJII0IeHUS TJIABHBIX
MaKCHMYMOB
82 Pemenue 3amau
[TonepeuHocTh .
83 CBETOBLIX BOJILL Poccutickas a5ekTpoHHas mIkosia
https://resh.edu.ru/subject/lesson/3853/start/
[Monspuzanus cera
84 Pemenue 3agau
85 CBeTOBEIC SIBJIICHUS B
pupojie
86 O600mmenue u Poccutickas a5ekTpoHHas nIkKoja

cucreMarmn3anua

https://resh.edu.ru/subject/lesson/3829/start/



https://resh.edu.ru/subject/lesson/3818/start/
https://resh.edu.ru/subject/lesson/5906/start/
https://resh.edu.ru/subject/lesson/3866/start/
https://resh.edu.ru/subject/lesson/3853/start/
https://resh.edu.ru/subject/lesson/3829/start/

3HAHUH 110 TEME
"Onruka"

87

88

KonrponsHas pabora
1o Teme «OnThKa»
['panuubt
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
AIEKTPOJIMHAMUKHU U
TIPUHIIHIL
OTHOCHTEIBLHOCTHU

89

90

[Tocrynater
CIELMAJIbHON TEOpUHU
OTHOCHUTEIILHOCTH

[TpocTpaHcTBEHHO-
BPEMEHHOW WHTEPBAJL
[Ipeobpa3zoBanus
Jlopenua. Ycinosue
MPUYUHHOCTH.
OTHOCHUTENHHOCTD
OJTHOBPEMEHHOCTH.
3amMeieHHe BPEMEHU
Y COKpaIleHHUE JJTHHBI

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/5907/start/

91

DHeprus u UMITYJIbC
PENATUBUCTCKOMN
YaCTHULIbI

92

CBs3b MaccChl ¢
SHEprueu u
HMMITYJIbCOM



https://resh.edu.ru/subject/lesson/5907/start/

PENATUBUCTCKOMN
YaCTULbl. DHEPrus
MIOKOs

93

94

PaBHOBecHOE TEILIOBOE
W3J1y4YECHHUE

3akoH cMemnieHusa Buna

95

I'ummoreza M. Ilinanka o
kBaHTax. ®OTOHBI

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3878/start/4831
8/

96

97

98

99

DHeprus U UMITYJbC
¢doToHa

®oroaddext. OnbIThI
A.T. Cronerona.
3akoHbl poTordpdexTa

YpaBHeHue
OWHINTENHA IS
dotorddekra.
"Kpacnas rpanuna"
dhoTorddexra

JlaBiieHue cBera.
Omnwitel 11. H.
JlebeneBa

Poccuiickas a5ekTpoHHas IKoia
https://resh.edu.ru/subject/lesson/4917/start/

100

BonHoBBIE CBOMCTBA
JACTHII

101

Bounsl ne bpoiis.
JlnmvHa BOJIHEI Jie
Bpoiinsa u pazmepsl



https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/4917/start/

00J1aCTH JIOKAJIU3aLUuNA
JBIOKYIICHCS YaCTHIIBI

102

103

104

105

KopnyckyisipHo-
BOJIHOBOM JyaJIU3M
Hudpakumst
JJIEKTPOHOB Ha
KpUCTaJIJIax

Crnenuduka
HU3MEpEHUil B
MHUKpPOMHpE.
CooTHoleHus
HeomnpeaenéHHoCTeN
I'eitzenbepra

Pemenue rpadpuyeckux
3aja4

106

Pemenne pacu€rHbix
3aja4

107

KonTponbnas pabota
o TemaM: "OCHOBEI
CTO",
"KopmyckynsipHo-
BOJIHOBOM J1yanu3m"

108

OnBITH IO
HCCIIEOBAHUIO
CTPOCHHS aToMa.
[Inanerapnas MoJenb
atoma Pesepdopma

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3910/start/4834
7/



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/

Poccuiickas anexkTpoHHas mKoia
109 [Tocrymnarter bopa 1 https://resh.edu.ru/subject/lesson/5908/start/1978
51/

Bunel ciexktpos.

o Poccuiickas aneKkTpoHHas mKoJia
Crnektp ypoBHeH

110 1 https://resh.edu.ru/subject/lesson/6329/start/4820
JHEPTUU aToMa 5/
BOZIOpOJIa
CrooHTaHHOE U

111 BBIHYXJICHHOE 1

U3y4CHUE CBETa
112 Jlazep 1

Hyxnonnas monens
anpa ['eitzenbepra-

Poccuiickas anexkTpoHHas mKoia
WBaneHko. 3apsaa u

1 https://resh.edu.ru/subject/lesson/3889/start/2903
91/

113

MacCcoOBOE YHCIIO sI/Ipa.
H30ToMHEI.
PagnoakTuBHOCTE

3aKO0H paJiM0aKTHBHOTO
pacriaga. CBoiicTBa
MOHU3UPYIOLIETO

114 n3nydeHus. Bnusaue 1
PaZlMOaKTUBHOCTH Ha
KWBBIE OPTAaHU3MBI.
Jlozumerpust

DHeprusi CBs3U
HYKJIOHOB B sI1p€. Poccuiickas anexkTpoHHas mKoia

115 SAnepHbie CUITBL. 1 https://resh.edu.ru/subject/lesson/4918/start/4846
JledekT Macchl sapa. 3/

SnepHble peakuum.



https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/

116

117

118

SnepHble peakTOpBI.
[Tpo6membr
YIPABIIIEMOT0
TEPMOSAIEPHOTO
CUHTE3a.
DKOJ0rn4ecKue
aCMeKThl Pa3BUTHUS
SIIEPHOM YHEPTEeTUKH

Meroasl peructpauuu
U UCCJIEI0BAHUS
3JIEMEHTaPHBIX YACTHII.
OyHIaMEHTAIbHBIE
B3aUMO/JICHCTBUS.
bapuonsi, Me30HBI 1
JICNITOHBI.
IIpencrasnenue o
CrangapTHON MOZEH.
KBapk-ritooHHas
MOZEJIb a[pOHOB

dusuka 3a npeaeaMmu
CrangapTHON MOAETH.
Témuas Marepus u
TEMHAs1 DHEPIUsl.
EnuncTBO uznyeckoit
KapTHHBI MUpa

Oransl pa3BUTHUS

aCTPOHOMUU. 3HAUCHHE
aCTPOHOMUU




119

120

121

122

123

IIpumeHnmocTh
3aKOHOB (DU3UKHU TSI
0OBSCHEHHS TIPUPOIBI
KOCMHUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HCCIICIOBAHUI

CoBpeMeHHbIE
ONITUYECKUE
TEJIECKOIIbI,
PaZMOTENECKOIIBI,
BHeaTMoc(epHast
aCTPOHOMHUS

Bup 3Bé3mHOrO Heba.
Co3Besnus, Apkue
3BE3/bI, IJIAHETHI, UX
BUIMMOE JIBIKEHHE

Conneynas cucrtema.
Connue. Conneunas
aKTUBHOCTb. VICTOUHUK
sHeprun CoJiHIa U
3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKHU.
Juarpamma
"CITEKTpaJIbHBIN KJIACcC
— CBETUMOCTB"

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3918/start/

124

3Be3 bl TIIaBHOM
OCJIEA0BATEIBHOCTH



https://resh.edu.ru/subject/lesson/3918/start/

125

126

127

128

129

Buyrtpennee ctpoenue
3B&31. COBpEMEHHBIE
MPEJICTABICHUS O
MPOUCXOXKICHUU U
spomonuy CoJIHIIA U
3BE3]1. DTaIlbl XKU3HU
3BE3/1

Maneunsiii [yt —
Hama ['anakTuka.
Tunel raJakTHK.
UYeEpHble ABIPHI B s11pax
rajJaKTHK

Bcenennas.
Pacumnpenue
Bcenennoii. 3akoH
Xab06mna. Teopus
Bosbmioro B3peiBa.
PennkroBoe nznyuenue

MacitabHas
CcTpyKTypa Bcenennoil.
MeraranakTuka
Hepeménnsie
poOIeMbI
aCTPOHOMUU

130

duznueckuit
MPAKTUKYM T10 TEME
"UccnenoBanue
MarHuTHOTO IO
MOCTOSIHHBIX




131

132

MarHuToB' WA
"UccneqoBanue
CBOMCTB
dheppoMarueTukoB"
niny "Uccienosanue
JIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM"

duznueckuit
MIPAKTUKYM I10 TEME
"U3mepenue cuiibl
Awmnepa" win
"N3yuenue
3aBHUCHUMOCTH CHJIBI
Amriepa oT cuiibl TOKa"
niu "Onpenenexnne
MarHuTHON UHAYKIINH
Ha OCHOBE U3MEPEHHUS
cwiibl Ammnepa”

duznueckuit
MPaKTUKYM I10 TEME
"ccnemoBanue
SIBJICHHS
3JE€KTPOMAarHUTHOM
1505010900707 7M1
"Onpenenenue
WHIYKIIUHA BUXPEBOTO
MarHuTHOTO 10"




133

134

duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
SIBJICHUS
CaMOMHIYKIIMU" WiIu
"Cbopka Moaenu
3JIEKTPOMArHUTHOT'O
reHeparopa"

dusnyeckuit
MIPAKTUKYM I10 TEME
"N3mepenue nepuona
CBOOOIHBIX KOJIEOAHHUI
HUTSHOTO U
MIPYXUHHOTO
MasTHHKOB"

135

duznmueckuit
MPAKTUKYM T10 TEME
"[IpeobpazoBanue
SHEPTUH B MPYKUHHOM
MasgTHHUKE"

136

duznueckuit
MPAKTUKYM T10 TEME
"UccnenoBanue
MEPEMEHHOTO TOKa
yepes
IIOCIIEJOBATEIIFHO
COCIUMHEHHBIC
KOH/JIEHCATOP, KaTYyIIKY
U pe3ucTop" uiu




"UccnenoBanue
paboThl HCTOYHUKOB
CBETa B LIETIH
MepeMEHHOro Toka"

137

duznueckuit
MPAKTUKYM I10 TEME
"U3yuenue
rapaMeTpoB 3BYKOBOM
BOJHBI"

138

139

Ou3nYECKU
MPAKTUKYM I10 TEME
"U3mepenue
MoKazaress
MpenoMJIeHus cTeka
nmu "[lonyuenue
n300pakeHus B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

duznueckui
MPAKTUKYM T10 TEME
"UccnenoBanue
3aBUCUMOCTH
(hOKYCHOTO PaCCTOSTHHS
OT BellecTBa (Ha
puUMepe KHUJIKIX
uH3)" Win
"Usmepenue
(hOKYCHOTO pacCTOSIHHS
paccenBarOIUX JUH3"




140

141

OuU3NYECKUI
MIPAKTUKYM I10 TEME
"Habaronenue
pudpakuuy,
uHTEephEepeHITUN U
noJisipu3anuy ceera”

duznueckuit
MPAKTUKYM I10 TeMe
"Onpenenenune
UMITYJIbCA U SHEPTHH
PEISATUBHCTCKHUX
yacTuIl (Mo
¢dororpadusm TpexoB
3apsHKCHHBIX YACTHII B
MarHuTHOM moJje)"

142

143

duznmueckuit
MPAKTUKYM T10 TEME
"N3mepenue
nocrossHHOM [lmanka
Ha OCHOBE
HCCICIOBAHUS
dotorddexra" wium
"UccnenoBanue
3aBUCHMOCTH CHJIbI
TOKa 4epe3 CBETOIUO/T
OT HANpPSKEHUS "
duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue




CHEKTpa Pa3pekeHHOTO
aTOMapHOT0 BOJOpOaa
1 U3MEPECHHE

nocTostHHOM Punbepra’

144

145

duznueckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
paanoakTUBHOTO (poHa
C HCIOJIb30BaHUEM
no3umeTpa uin
"N3yuenue
IOTJIONICHMS OeTa-
YaCTHII aTFOMAHUEM"

duznueckuit
MPAKTUKYM I10 TEME
"HaOmroaeHus
3BE31HOro Heba
HEBOOPYKEHHBIM
I71a30M C
HCIOIb30BaHUEM
KOMITbIOTEPHBIX
MIPUJIOKEHUN [T
onpeeneHus
MOJI0KEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIC CO3BE3/IHS
CeBepHOro noJymapus
U sipKHe 3BE3/1b1" WK




146

"HaOmroaeuus B
teneckon JIyHsl,
IJIaHET, TYMAHHOCTEH
U 3BE3IHBIX
CKOILICHH"

O06o0meHue u
CHUCTEeMaTH3aIus
3HaHu#. Posb pusuku
1 aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYICCKOM,
COLIMAIILHOUN U
THUYECKOU cepax
JIeITSILHOCTHU
YyeJioBeKa

147

O60061eHue 1
cucTeMaTu3anus
3HaHui. Posb 1 MecTo
(U3HUKN U aCTPOHOMHHU
B COBPEMEHHOU
Hay4YHOU KapTHUHE MUpa

148

O06o0menue n
cHCTeMaTH3aIus
3HaHui. Poib
¢buznveckoii Teopuu B
(dbopmMupoBaHUU
IIPEACTABICHUH O
¢busnveckoil kKapTuHe
MHpa, MECTO




149

150

(bu3nYeCcKOi KapTUHBI
MHpa B 001IEeM Py
COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MpEJICTaBICHUMN O
pupoJie

O06006111eHE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"Kunemaruka"

O06o061IeHNE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"Kunemaruka"

151

O06001menue u
CHCTEMAaTHU3alHs
3HAHUMH T10 TeMe
"Ilmnamuka"

152

O6001menue u
CHCTEMAaTH3aLUs
3HAaHUH I10 TeEME
"CraTuka TBepJ0ro
Tena"

153

O0600mmenue u
cHUCTEMaTH3aIs
3HAHWH 10 TEME
"3aKOHBI COXpPAHEHUS B
MexaHuke"




154

155

156

157

158

O06o061ieHue U
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"OCHOBBI
MOJICKYJISIPHO-
KMHETU4YeCcKoi Teopun"

O06006111eHE U
CHCTEMAaTHU3aLH
3HAHWH 10 TEME
"TepMoMHaAMUKA.
TennoBbie MaIuHb"

O06006111eHE U
CUCTEMAaTU3ALHS
3HaHUH 110 TeMe
"ArperaTHble
COCTOSIHUS BEIIECTBA.
da3oBble nepexobl"”

O06o06menue u
CHCTEeMAaTHU3alHs
3HAHUM T10 TeMe
"Onektpuueckoe nose"

O06o06mieHue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe
"ITocTOSTHHBIN
AJIEKTPUYECKUAN TOK"

159

O06006111EHE U
cucreMaTrmni3anuia




3HaHu# 1o teme "Toku
B pa3IM4YHBIX cpenax”

160

O06o0061ieHue U
CHCTEMAaTH3aI1s
3HAHUH T10 TEME
"MaruautHoe nomue"

161

PesepBHbIil ypok.
O6o06menne
CUCTEMAaTU3aLIUs
3HaHUH 10 TeMeE
"DJIeKTpOMAarHuTHas
UHIYKUIUS"

162

PesepBHbIii ypOK.
O6001menue u
CHCTEMAaTHU3alHs
3HAHUH T10 TEME
"MexaHn4ecKne
Konebanus"

163

PesepBHBIii ypOK.
O60061eHue 1
cCHCTEeMaTH3aIus
3HaHUH 110 TeMe
"DNeKTpOMarHuTHbIE
Kosiebanus"

164

PesepBHBIil ypoOK.
O0600mmenue u
CHCTEMAaTHU3alHs
3HAHUH T10 TEME
"MexaHHYECKHE U




3JEKTPOMAarHUTHbHIC
BOJIHEI"

165

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEeMaTH3aIusI
3HAHUH T10 TEME
"OnTuka"

166

PesepBHBIii ypOK.
O06o0061IeHuE U
CHCTEMAaTH3alHs
3HAHUH T10 TEME
"OcnoBrl CTO"

167

PesepBHbIii ypOK.
O06o0menue n
CHUCTEMaTU3alUs
3HaHUH 1O TeMe
"KopnyckynsipHo-
BOJIHOBOM yanu3m"”
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PesepBHBIii ypOK.
O06001menue u
CHCTEMAaTH3alHs
3HAHUH T10 TeMe
"dusuka aroma"
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PesepBHBIil ypoK.
O0600mmenue u
CHCTEMAaTH3alHs
3HAHUH T10 TEME
"du3rka aTOMHOTO
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PesepBHbIii ypOK.
O06o0enue u

170 CI/ICTel\faTI/BaI_II/ISI 1
3HAHUU IO TeME
"D11eMeHTBI
actpoduzuku"
BIIIEE KOJIMYECTB
OB ol CTBO 170 16
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Komebanus v Bonnsl, 11 ximace/ Makumes I'.51., CunasikoB A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka. Ontuka. KBanrosas ¢usuka, 11 knacc/ Mskumes I'.4., CunsikoB A.3.,
OO611eCTBO C OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

» duzuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»
®wuzuka : 10-i1 knacc : 0a30BbIi U yryOJIEHHBIN YPOBHU: YUEOHUK/
I'.S.Msxumes, b.b. Byxosues, H.H. Corckuii; non pea. H.A.IlandpenTheBoid. -

10-y m3x. ctep. - Mocksa: [IpocBemenne, 2023. - 432 c.: un. - Knaccuueckuit

KypC

METOAUYECKUE MATEPHUAJIBI J1JI51 YUYUTEJISA

1. PaGouast nporpamma 1o ¢usuke (yriryOJIeHHbIH YPOBEHbD)

2.®wusuka. CoopHuK 3ama4. 10 kmacc: yueOHOe ocodue/ aBT.-cocT. ALA.
3a6omorckuii, B.®. Komuccapor, M.A.Ilerpora. - M.: Jlpoda, 2020. - 238,
[2]c.:mm.

3. ®usuka: 11 kimacc: cOopHUK 3a/1a4: yueOHOe mocooue/ aBT. - COCT. A. A.



3abonorckuit, B.®.Komuccapos, M. A. IlerpoBa. - 2-e u3f., ucmpasi. - M:
IIpocsemenue, 2021. - 256 c.: ui.

4.duzuka. CoopHUK 3a/1a4 U yripaxkHeHuit: 10-11-e knaccel: yriryOneHHbINA
YpOBEHbB: y4eb. mocol st o011e06. opranuzanuii/ JI.d. Komonosa, H.A.
Konosanosga., nox. pea. A.1O. Ilencuna - 4-e u3z. - Mocksa: IIpocsemenue, 2021

271, [1] .

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Poccwmiickas snextponHas mmkoja https://resh.edu.ru/subject/28/10/

2. Poccutiickas anexktponHas mkosa https://resh.edu.ru/subject/28/11/






