


IHosicHUuTeBLHAA 3aIIUCKA

Pabouas mporpamma no ¢u3MKe Ha YPOBHE CPEIHEro OOILEero
obOpa3oBaHusi (6a30BbIA yPOBEHb M3YUEHHUS NpeIMeTa) COCTaBJICHA
Ha OCHOBE TMOJIOXKEHUW U TpeOOBaHUIN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOUW o0Opa3zoBaTelbHOW NOpOrpamMMmbl, TIPEJICTABICHHBIX B
denepalbHOM TOCYJapCTBEHHOM O00Opa3oBaTeJIbHOM CTaHAapTe
cpennero od6uiero obpazosanusi (PI'OC COO), a Takxke ¢ y4€Tom
benepanpbHOM pabouelt mnporpamMmbl BocnuTaHus u KoHuenuuu
npenoaaBaHusl yaeOHoro npeamera «dDu3uka» B 0Opa3oBaTEIIbHBIX
opranusanusax Poccuiickon denepanuu, peaju3yrolinuX OCHOBHBIC
0o0111e00pa3zoBaTeabHbIE TIPOTPAMMBI.

Copepxxanue Ilporpammbl HampaBjieHO Ha (GOpMHUPOBAHUE
€CTECTBEHHOHAYYHOW KapTUHbBI Mupa ydamuxcs 10—11 kmaccos
npu oO0ydyeHnu ux ¢pu3srnke Ha 6a30BOM YpPOBHE HAa OCHOBE CUCTEMHO-
JIESITEJIbHOCTHOTO noaxonaa. ITporpamma COOTBETCTBYET
TpedoBanusim PI'OC COO K MWIAHUPYEMBIM JIMYHOCTHBIM,
MpEeIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM OOy4YEeHHUs, a TaKXe
YUYUTBHIBAET HEOOXOAUMOCTh peajiM3aluu MEXIIPEIMETHBIX CBs3eH
(13K C ecTeCTBEHHOHAay4YHbIMU y4deOHBIMU IpeameTramMu. B Hell
OMpPENEIISIIOTCS OCHOBHBIE LI€JIM H3y4Y€HUs (PU3NMKU Ha YpPOBHE
cpegHero  obmiero oOpa3oBaHUs, IUIAHUPYEMBIE  PE3YJIbTAThI
OCBOEHHUsSI Kypca  (PU3HKHU: JIMYHOCTHBIC,  METalpeIMETHBHIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

IIporpamma BKJIIFOYAET:

. IJIAHUPYEMBIE pe3yJIbTaTbhl OCBOECHUsSI Kypca (PU3UKU Ha Ga30BOM
YPOBHE, B TOM 4YHCJE MNOPEIAMETHBIE pe3yJibTaTbl 110 TIoJaM
oOy4deHUs;

. cojiepKaHue yyeOHoro npeamera «duszmka» no rogaM oOydeHUs;

. IPUMEPHOE TEMATHYECKOE€ IUIAHUPOBAHUE C YyKa3aHUEM
KOJIMYECTBA YaCOB Ha HW3YYEHHE KaXJIOW TEMbI U IMPUMEPHOU
XapaKTEPUCTUKOM y4ueOHOM1 NEATEIbHOCTH y4yauuxcs,
pearn3yeMou IpUuU3y4Y€eHU N PTUX TEM.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Ousuka»

du3rka KaKk HaykKa O HauOosiee OOMmMUX 3aKOHaX IMPUPOJIBI, BBI-
cTynas B KadecTBE Y4YE€OHOro TIipeJMeTa B IIIKOJI€, BHOCHUT
CYIIECTBEHHBI BKJAJI B CHCTEMY 3HAaHUUN 00 OKpY’KaromeM MHUpE.
[IIkonpHBIN  KypC dbusnkn —  cuctemooOpasyromuid s
€CTECTBCHHOHAYYHBIX YUYEOHBIX NPEAMETOB, MOCKOJbKY (PU3UUECKUE
3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUU, U3yUaEeMbIX XUMHUEH,
Ouosioruei, (puznueckoii reorpadueit u aCTPOHOMHUEIM.
Hcnonp30oBaHue W aKTUBHOE NOPUMEHEHUE (U3NYECKUX 3HaHUU



onpenensieT XapakTep U Pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTUU B
chepe HIHEPreTuKkH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIyYECHUs
HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMM CBOWCTBAaMHU U J1p. M3yueHue
puzuku BHOCHUT OCHOBHOM BKJIaJ B popmupoBanue
€CTECTBEHHOHAYYHOW KapTHHBI MHUpa ydaluuxcs, B (GOpMHUpPOBaHUE
YMEHUH NOPUMEHSTh Hay4dHbII METOJ IO3HAHHWSA IIPU BBIIIOJHEHUU
HUMU Y4E€OHBIX HMCCJIEJOBAHUM.

B ocHOBY kypca ¢U3HUKH CpeHEU IIKOJBI MOJIOXKEH Psia UIeH,
KOTOpPBbIE MOYKHO paccMaTpyUBaTh KaK MPUHIIUIMBI €r0 IOCTPOCHHUS.
Hoea uenocmunocmu. B COOTBETCTBUU C HEU KypC SBIISIETCS
JJOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepuajl M3 BCeEX
pazaenoB GU3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCUYECKOM, TaK M
COBPEMEHHOUN (PU3UKMU.

Hoen zenepanuzayuu. B cCOOTBETCTBHUU C HEW MaTepuana Kypca
buzukn o6beAUHEH BOKPYT (puU3MUYECKUX Teopuil. Benymum B Kyp-
ce sBasgeTcss (QOPMUPOBAHUE MNPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPUU, BEUIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusauusi Inpearojaract

HWCIMOJIb30BaHUE T'YMAaHUTAPHOIO NOTEHIHala (PU3NUYECKON HAYKH,

OCMBICJICHHE CBSI3U pa3BUTHUs (PU3ZUKU C pa3BUTHEM OOIIECcCTBa, a

TaKXe C MHPOBO33PEHYECKNMU, HPaBCTBEHHBIMU U

SKOJIOTHYECKHUMHU MPOOJIEeMaMHU.

Hoea npuknaonoii nanpaénennocmu. Kypc (uzuku mpen-
nojlara€T 3HAKOMCTBO C IIUPOKHUM KPYroM TEXHUYECKHUX U
TEXHOJOTHYECKUX NPHUIIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoea »srkonozuzayuu peannszyercs TIOCPEACTBOM BBEIACHUS
2JIEMEHTOB coZiep>KaHusl, MOCBSIIIIEHHBIX  DKOJIOTHYECKUM
npobieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pPa3BUTUEM
TeXHHUKH W TEXHOJIOTHH, a TakXXe OOCYyXJIeHHUus IpobiieM
palMOHAJIBHOTO  MPUPOAOIOJB30BAaHUSI MU 3KOJOTHYECKOU
0e30MacCHOCTH.

CTep>XKHEBBIMU DJJIEMEHTAMU Kypca (PU3UKU CpeIHEH IIKOJIbI
SBIISTIOTCSL (pu3ndueckue Teopuu (popmMupoBaHUE TIPEIACTABICHUN O
CTPYKTYypE MNOCTPOECHUS dbuznueckoi TEOpHH, poiu
dbyHmaMeHTaTIBPHBIX 3aKOHOB W TIPUHIUIOB B COBPEMEHHBIX
MMPEJICTAaBJICHUSX O MPHUPOJIC, TPAHUIIAX TIPUMEHUMOCTH TCOPHUM, TSI
OMUCaHUSI €CTECTBEHHOHAYYHBIX SIBJICHUUW U MPOLIECCOB).

CHuCTEeMHO-AeSATEIILHOCTHBIA MOAX0 B Kypce (DU3UKH peain3yeTCs
npexae BcCero 3a CYET OpraHu3aluu HAKCOEPUMEHTAJIbHOU
JesITeIbHOCTU oOyyaromuxcs. [iast 6a30Boro ypoBHsi kKypca GpU3UKHU
— DTO HCMOJb30BAHUE CUCTEMBI (PPOHTAITBHBIX KPAaTKOBPEMEHHBIX
DKCIIEPUMEHTOB M Ja0OpaTOpPHBIX pabOT, KOTOpPhIE B HOporpamme
O0BbEIMHEHBI B OOIIUN CIUCOK YUYEHHUUYECKUX NPaKTHUUYECKHUX pPadoT.



Brigenenue B ykazaHHOM TIiepedHe JadopaTOpHBIX  paboT,

MPOBOAWUMBIX  JUIS KOHTPOJII Y  OLCHKH, OCYIIECTBIISIETCS
YYaCTHUKaMH 00pa3zoBaTEeIbHOIO nmpoiiecca Ucxoas u3
OCOOEHHOCTEN TEeMaTUYECKOIro IUJIAHUPOBAHUSA W  OCHAIICHUS
kabunera (¢u3uku. Ilpu »>ToM oOecrieuuBaeTcs OBJIaJICHUE
OOydYaromUMHUC YMEHHUSIMH MPOBOJUTH KOCBEHHBIC H3MEPEHUS,
HCCIIeIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH M TTOCTAHOBKY
OMBITOB MO MTPOBEPKE MPEIOKESHHBIX THIIOTES.

Bonpmoe BHUMaHWE YJCHSIETCS PEIICHHIO pPacuy€THBIX |
Ka4eCTBEHHBIX 3amad. llpu »>ToM aisa pacd€THBIX 3amaad
MPUOPUTETOM SIBISIFOTCS 3aJIa4M C SIBHO 3aJaHHOUW (PU3UUECKOU
MOJICNIBIO, TIO3BOJISIIOIIHUE TIPUMEHSATh W3YyUYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pazjaeiia Kypca, TakKk U
WHTETPUPYs] 3HAHUS U3 pPa3HBIX pazzenoB. s KadecTBEHHBIX
3aJa4  TIPHOPUTETOM SIBJISIIOTCST 3aJaHusI Ha OOBsSICHEHHE
MPOTEeKaHUS (PU3UUSCKUX SIBICHUH U MPOIIECCOB B OKPY KAFOIICH
)KU3HHU, TpeOyronue BbIOOpa PU3MIECKON MOISTH JIJISI CUTyalluu
MPaKTUKO-OPUESHTUPOBAHHOT'O XapaKTepa.

B coorBerctBUM ¢ TpeboBanusimu PI'OC COO k marepuaabHO-
TEXHHUYECKOMY oOOecredeHur0 ydeOHOoro rmpoiiecca 0a30BBbIU
ypoBeHb Kypca (U3UKH B CPEIHEH IIKOJIE€ MAOJDKEH H3ydaThbCs B
YCJIIOBUSX IIpeAMETHOTO KaObwmHeTa (HU3UKH WM B YCIOBHIX
WHTETPUPOBAHHOTO KaOWHETa MNPeIMETOB €CTECTBEHHOHAYYHOI'O
nukia. B kabuHere (GU3UKH JOKHO OBITh HEOOXOIMMOE
mabopaTopHoe O00OpyJdOBaHHE ISl BBINOJHEHHS YKa3aHHBIX B

mporpaMmme YISHHUYECKUX MMPaKTHISCKUX padoTt v
JIEMOHCTpPAIIMOHHOE 000py/IOBaHUE.
JleMOHCTpaITnOHHOE obopynoBaHHE bopmupyercs B

COOTBETCTBUU C MPHUHIIUIIOM MHUHHUMAIBHOM JTOCTAaTOYHOCTH U
obecrieunBaeT MOCTAHOBKY  IIEPEYHCIEHHBIX B  MpoOrpamMme
KJIFOUEBBIX JIEMOHCTpAllMi [JIsI UCCIIEAOBAHUS U3y4YaeMbIX SIBJICHUU
U TIPOIIECCOB, DMIMUPUYECKUX U (PyHIaMEHTAIBbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUU.

JlabopaTopHOEe OoOOpyaOBaHUE MJIsI YYECHUUYECKHX MNPAKTHUYECCKUX
pabor dopmMupyercs B BHUJAE TEMAaTHYECKHUX KOMIIJIEKTOB W
obecrieunBaeTcss B pacy€Te OJHOro KOMIUIEKTa Ha JBYX
oOyyarouiuxcsi.  TemaTtuueckue KOMILJIEKTHI J1a60paTOPHOTO
0o0Opy/TIOBaHUS AOJDKHBI OBITh TMOCTPOEHBI Ha KOMIIJIEKCHOM
HMCIIOJIb30BAHUM AHAJIOTOBBIX W HU(PPOBBIX NPUOOPOB, a TaKKe
KOMOBIOTEPHBIX HW3MEPUTEIBHBIX CHUCTEM B BHUAE UIUPPOBHIX
snabopaTopuil.



esin n3yyeHus yueOHoOro npeamera « Dusuka»

OCHOBHBIMH LEJISIMHU H3y4YeHHUsI (PU3UKH B 00lIeM oOpa3oBaHUU

SIBJISTFOTCS:

— dopMupoOBaHUE HHTEpPECAa U CTPEMJICHUS OOydYaromuxcs K
HAay4YHOMY N3YUYCHUTIO OpUPOIBI, pa3BUTHE ux
WHTEJJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TIPEACTABJICHUH O HAayYHOM METOJe IMO3HAaHUS WU
dbopmupoBanue HCCIIeA0BATEILCKOTO OTHOIIICHUS K
OKPY>KaIOIIUM SIBJICHUSIM;

— dopMupoOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pel3ylibTaTra
N3YYCHHUSI OCHOB CTPOCHHUS MaTepuu W (yHIaMEHTAIbHBIX
3aKOHOB (PU3UKMU;

— ¢dopMHupOBaHNE YMEHHU OOBSICHSITH SIBICHHUSI C HCIOJBH30BAHUEM
(pu3myecKkx 3HAaHUN U HAYYHBIX JOKa3aTEIbCTB;

— ¢opMHupOBaHUE TIPEACTABICHUN O pPoau (QU3UKHU JUIST Pa3BUTHUS
JNPYTUX €CTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.
JlocTukeHue 3TUX 1ejier odecrneurnBaeTcs peIeHUueM CJIETYIOIIUX

3aJlad B MpoIllecce HU3y4deHHUs] Kypca (U3UKU HA YPOBHE CPEIHEro

ob1rero o6pazoBaHus:

— IIPUOOpPETEeHHUE CHUCTEeMBbl 3HaHUM 00 oO0mux (GU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsX, BKIJIIOYAss MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, DIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI acTPO(PHU3UKU;

— opMHUpOBAHHE YMEHUU IPUMEHSATh TEOPETHUYECKUE 3HAHUS JIJIsI
00BsICHEHUsT PU3NUECKUX SIBJICHUUW B MPUPOAE U NJII TNPUHSITUS
NPaKTHYECCKUX PEIIECHUN B MOBCEIHEBHOU KU3HU;

— OCBOEHHE CIIOCOOOB PEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOU
buznueckou MOJEJIBIO, 3ajzady, noApa3yMeBarOMINX
CaMOCTOSITEJILHOE CcO37aHue (PU3UYECKOW MOAeNIM, aJIeKBAaTHOU
YCJIOBUSIM 3aJ1a4MU;

— MMOHUMaHue (PU3NUUECKUX OCHOB ¢ TPUHIMUIIOB OEUCTBUS
TEXHUYECKHUX YCTPOWUCTB M TEXHOJIOTUYECKHUX IIPOLECCOB, HUX
BJIHWSHUSI HA OKPY>XAIOIYIO Cpeny;

— OBJIAZICHUE METOAAMH CAMOCTOSITENBbHOIO IUIAHUPOBAHUS U
NPOBEACHUSA puzmaeckux SKCHOEPUMEHTOB, aHaiuMs3a u
WHTEepOpeTauu HUHEGOPMALUU, OIPEJICIEHUS JIOCTOBEPHOCTH
MOJIYYEHHOTO pPe3yJibTarTa;

— CO3JI1aHHWE€  YCJIOBUMW  JJid  Pa3BUTHI  yYMEHHUW  IPOEKTHO-
HWCCJIEN0BATEIILCKOW, TBOPUECKOU AESITEIIBHOCTH.

Mecto yueOHOro npeamera « Pu3uka» B yueOHOM ILIaHE
B cootBerctBUU ¢ PI'OC COO dusuka sBisieTcs: 00s13aTeIbHBIM



MpeAMETOM Ha YypOBHE cpelHero ooimiero obOpa3oBaHus. JlanHas
nmporpaMMa mnpeaycMaTpuBaeT H3ydeHHe (U3UKM Ha 0a30BOM
ypoBHE B 00bEMe 136 u 3a n1Ba rojga oOydyeHus 1o 2 4 B Heaeno B 10
u 11 kmaccax. B rematnueckom rutanupoBanuu aiist 10 u 11 knaccos
MMpeANoIaraloTCs pPE3epB BPEMEHH, KOTOPBIA YUYUTEIb MOXKET
HCIOJIb30BaTh IO CBOEMY YCMOTPEHHUIO, M NOBTOPUTEIBHO-
o0o06miarone ypoku.

B otmenpHBIX caydasix Kypc (U3UKH 0a30BOT0 YPOBHSI MOYKET
n3ydartbcsi B 00béMme 204 u 3a nBa roga oOydenwus (3 4 B HEJAC/IIO B
10u 11 knaccax). B »sTom ciydae yBeIMUYUBAETCSI HE MEHEE 4YEM
mo 20 u pe3epBHOE BpeMsi, KOTOPOE HCIIOJB3YETCS yUYUTEIEeM JUIs
W3y4YEeHUsI BOIPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM TIPOGUIIEM
oOy4YeHHus, W YyBEJIHUYMBAETCA ydeOHass Harpys3kKa, OTBOJMMasi Ha
U3y4YEeHUE MEXaHUKU, MOJICKYJISIPHON (PU3UKKU U DICKTPOJAMHAMUKH,
3a CUéT pacuupeHust yucia J1a00paTOPHBIX pabot
HCCIIeIOBATEIBCKOTO XapaKTepa U YPOKOB PEIICHUST KaUYeCTBECHHBIX U
pacyE€THBIX 3aaay.

Conep:xanue ydeOHOro npeamera «@usuka»
10 xkaacc
Paznen 1. ®usuka u MeTOZbI HAYYHOT'O TTO3HAHUS

duzuka — Hayka o 1npupone. HayuyHble MeTOoAbl MO3HAHUS
OKpy’Xarouero mupa. Poap 3KCIiepUMEHTa U TEOPUHM B IIpPOLECCE
MO3HAHUS TIPUPOJIbI. DKCHEPUMEHT B (PU3UKE.

MonenupoBaHue puU3MIECKUX SIBJICHUH U nporneccoB. HaydHbie
runore3bl. PU3HUYECKHEe 3aKOHbBI W TeopuH. [ 'paHUIBI
OPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSI.

Ponp u mecTto puzuku B GOpMUPOBAHUN COBPEMEHHOW Hay4YHOU
KapTUHBI MUPA, B IPAKTUYECCKOU JICATEIIbHOCTH JIIOICH.

Hdemoncmpauyuu

1. AHamoroBele U 1HUGPOBBIE HU3MEPUTEIBHBIE MNPHOOPHI,

KOMOBIOTEPHBIE JTaTUUKU

Pa3nen 2. Mexanuka

Tema 1. Kunemaruka

Mexanndeckoe JaBUKeHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOIrO
nsuxkeHus. Cucrema orcuéra. TpaekTopus.
Ilepemenienue, CKOpoCTh (CpeaHsii CKOPOCTb, MTIHOBEHHas
CKOPOCTh) U YCKOPEHHUE MATECPUATILHOU TOUKHU, UX MPOEKIUU HA OCHU
cuctemMbl KoopauHat. CloKeHHE NEepeMEIICHU U CIIOXKEHUE
ckopocte. PaBHOMEpHOE UM PAaBHOYCKOPEHHOE MNPSAMOJIMHEUHOE
JIBUKEHUE.
I'padyku 3aBUCHUMOCTH KOOpPAMHAT, CKOPOCTHU, YCKOPEHHS, ITYyTHU
U NepeMElICHUsI MaTepHUaJIbHOM TOYKH OT BPEMEHHU.



CBoOogHOE nmaaeHue. Y CKOpeHrue CBOOOTHOTO MaJiCHUS.
KpuBonuHelinoe nsukeHue. [[BHKeHHME MaTepualbHONM TOYKHU IO
OKPY>KHOCTH C IIOCTOSIHHOM IO MOIYJI0 CKOPOCTBIO. YTIJOBas
CKOpPOCTb, JIMHEWHas ckKopocTb. Ilepumon um yacrtora oOpamieHuUs.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.
Texnuueckue ycmpoucmea U NpPaAKMUYecKkoe NpuUMeHeHue:
CIUAOMETpP, JABUKXEHHUE CHApsAAOB, LE€NHbIE W pPEMEHHBIE
nepegadu.
Hdemoncmpauyuu
1. Monenp cucTeMBbl OTCUYETA, WIUIIOCTpALlUs] KHHEMAaTHYECKHX
XapaKTEPUCTUK NBUKECHHUSI.

2. IIpeoOpa3zoBaHre JBUKEHUU C MCHOOJb30BAHUEM IIPOCTHIX
MEXaHU3MOB.

3. [lanenue Ten B BO3AyXEe U B PA3pEKEHHOM NPOCTPAHCTBE.

4. Habnrogenue ABUWXXEHUS Tejla, OPOMIEHHOrO IOJI yTJOM K
TOPU30HTY U TOPHU3OHTAJIBHO.

5. U3MepeHne yCKOpeHHsi CBOOOJIHOTO TTajiCHUS.

6. HanpaBiieHHe CKOPOCTH MPHU JABUKECHUH 1O OKPY>KHOCTH.

Yuenuueckuit 3xcnepumenm, ji1adoopamopHsle padomaul

1. U3yyeHue HEepaBHOMEPHOI'O ABUXKEHUS C 1IE€JIbIO ONpeJICICHUS
MTHOBEHHOM CKOPOCTH.

2. UccnenoBaHue COOTHOILICHUSI MEXAY MYyTsIMU, NOPONJIESHHBIMU
TEJOM 3a MOCJEAOBATEIbHBIC PAaBHBIE MPOMEKYTKHU BPEMEHU
OpyU PaBHOYCKOPEHHOM JIBUXKEHHUU C HadaJlbHOU CKOPOCTHIO,
PaBHOM HYIIIO.

3. U3ydyeHue NBUKECHHUS HIapUKa B BA3KOU KHUJIKOCTHU.

4. I3ydyeHue JBUKEHUS Tea, OPOIIEHHOTO TOPHU30HTAIIBHO.

Tema 2. lunamuka

I[Ipuunun otHocuTenbHOCTHU ['anmunes. Ilepseiii 3akoH HeroToHa.
NuepunanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunoun cyneprio3unuu cuili. Bropoil 3akoH
Hprorona nmsa marepuanbHOM TOUYKU. Tpernit 3akoH HproroHa
JJIsI MaT€pUATIbHBIX TOUYEK.

3akoH BcemupHoro TtiaArorenusi. Cuna Tsoxectu. llepBas
KOCMHYECKAasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena.

Tpenue. Buabsl TpeHusi (HOKOsI, CKOJbXEHUsI, KaueHus ). Cuina
TpeHust. Cyxoe TpeHue. Cuiia TpPEHHUsSI CKOJIBKEHHS UM CHJIa
TtpeHus nokosi. Koadppunuent tpenusi. Cuna cCOnpoTUBIIEHUS NPU
JIBMKEHUU TeJa B )KHUJKOCTHU WJIM rase.

IloctynatenbHO€ W  BpallaTeldbHOE JBUXKEHUE  aOCOJIOTHO



TBEPIAOIrO TEJA.

MoOMEHT cuiibl OTHOCUTEJIBHO OCH BpamieHus. llieyo cuisl.
YcnoBus paBHOBECHUS TBEPAOro TeEA.

Texnuueckue ycmpoucmea U NPAKMUYECKOE NPpUMEHEeHUE:
OOAIIUITHUKHU, JIBUKCHHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Hdemoncmpauyuu

N~ o o b~ 0N PR

8.
9.

. JIBJIeHUE UHEPLIHHU.

. CpaBHEHHE MACC B3aUMOJICHUCTBYIOIIUX TEJ.
. Bropou 3akoH HproToHa.

. U3mepenue cui.

. CnoxeHnue cul.
. 3aBUCUMOCTh CUJIbl YOPYTOCTU OT AedopMalivu.
. HesecomocTth. Bec Tema 1mnpu yCKOPEHHOM TIOABEME H

NaJICHUU.
CpaBHEHUE CUJI TPEHUS MOKOSI, KAUEHHUS U CKOJIbXXCHHUS.
YcnoBusi paBHOBeCUsT TBEpJOro Tena. Busibl paBHOBECUS.

Yuenuueckuii 3xcnepumenm, nadopamopmrsle padomaul

1.
2.

HN3yuenue nBukeHUss Opycka IO HAKJIOHHOW ILIOCKOCTH.
HccnenoBanue 3aBUCUMOCTU CUJI yOPYTOCTHU, BO3HUKAIOIINX B
MpY>XUHE U PE3NHOBOM OOpa3slie, OT Ux jJaedopmaliviu.

3. HCCHGI{OB&HI/IG YCJIOBI/II;'I PaBHOBCCHS TBépI[OFO TCJIa, UMCIOIICT O

OChb BpaliCHHAL.

Tema 3. 3akoHbI COXpaHEeHHUS B MeXaHUKeE

NMmnynbc MaTtepuanlbHOM TOYKHU (Teja), CUCTEMbl MaTEpUATIbHBIX
Touek. MMNOynbC CHJIBI WU HU3MEHEHHE HUMIyJbca Teja. 3aKOH
COXpaHEHMUSI UMITyJibca. PeakTUBHOE JBU>KCHHUE.

Pa6Gora cuibl. MOIITHOCTE CHIIBI.

Kunernueckass sHepruss marepuajibHOM TOYKU. Teopema 00
U3MEHEHUN KHHETUYECKOMN YHEPIrUH.

ITorenumanbHas 3Heprus. [loTeHIManbHas YHEPrUusi yupyro Je-
bopmupoBanHOil npyXuHBI. [loTeHNIMaIbHAST YHEPTUs TeJia BOJIU3HU
MOBEPXHOCTHU 3EMIIH.

I[ToreHnmmanbHBIC U HE NMOTCHIIMAJIbHBIC CUIbl. CBsI3b pabOTHI He-
HNOTCHIUAJIBHBIX CHJI C MW3MEHEHHEM MEXAHUYECKOU DHEPruu
CHUCTEMBI TeJI. 3aKOH COXpaHECHUs MEXaHUYECKOW IHEPTrHUH.

Yhnpyrvue u Heynupyrue CTOJIKHOBEHUS.

Texnuueckue ycmpoucmea U NPAKMUYECKOE NPpUMEHEeHUE
BOJIOMET, KOMEP, NPYKUHHBIN MMUCTOJIET, ABUKECHUE PAKET.

emoncmpauyuu

1.

3aKOH COXpPAaHEHUs UMITYJIbCA.



2. PeakTuBHOE IBU>KECHHE.

3. Ilepexon nNOTEHUOMAJIBHOU HDHEPrdU B KUHETHYECKYHO U
obpaTtHoO.

Yuenuueckuit 3xcnepumernm, 1ad0opamopHble padomul

1. I3yyenue aOCOJIOTHO HEYIIPYTroro yjapa ¢ IMOMOIIbIO JIBYX
OJIMHAKOBBIX HUTSIHBIX MAasITHUKOB.

2. UccnenoBanue CBSI3U  paboOThI CHJIBI C HU3MCHCHUEM
MEXAHUYECKOM DHEPrur TeJla Ha IPUMEPE PACTIKECHUS
PE3UHOBOIO XKI'yTa.

Pa3zpnen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHMKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETHY €CKOIl TEOPUH

OCHOBHBIE MTOJIOXKXEHHUS MOJIEKYJISIPHO-KUHETHYECKOU TEOpUH
U UX onbITHOE oOocHOBaHue. bpoyHoBckoe nBuxkenue. Juddyzus.
XapakTep JABUXEHHSI W B3aMMOJICMCTBHUS YacCTHUIl BEIICCTBA.
Monpaenu CTpO€HUsI Ta30B, >KHUJKOCTEM W TBEPABIX TEI U
00BsSICHEHHUE CBOMCTB BEHNIECTBA HA OCHOBE dTHUX Mojelieii. Macca u
pasmepbl  mousekyya. KomaunudectBo  BeumectBa. IlocTtossHHas
ABorazapo.

TennoBoe paBHoOBecue. Temneparypa u e€ usMmepenue. Illkana
Ttemneparyp Llenbcus.

Mogaens unaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOM TEOpUH HUJ1€aJIbHOTO rasa. AOGconroTHas
TeMIlEpaTypa KakKk Mepa CpeJHEW KHUHETHYECKOU DHEPIruu
TEIJIOBOro JBMWKEHHUA 4dacTtull raza. lllkama temneparyp KenbBuHa.
I'a3oBble 3akoHBI. YpaBHeHUE MeHaeneeBa— Kianelipona. 3akoH
JanbToHa. W3omponeccbl B HACAIBHOM Tra3€e C MTOCTOSHHBIM
KOJINYECTBOM BEIllECTBA. I'padpugeckoe npeJcTaBICHUE
U3OIIPOIISCCOB: U30TEepMa, U30X0pa, u3odapa.

Texnuueckue ycmpoucmea U NPAKMUUYECKOE NPUMEHEHUE:
TepMOMETp, OapomMeTp.

Hdemoncmpayuu

1. OTBITHI, JOKa3bIBAIOIIHNE JHUCKPETHOE CTPOCHHE BEIIECTBA,

bororpapum MoneKysT OpraHUYECKUX COCITMHCHUN.
2. OnpeITe! 10 MU Py3Un KUJIKOCTEH U Ta30B.
3. Moaenbs OpOyHOBCKOTO ABHUYKCHUSI.
4. Monenps onbita IllTepHa.
5. OnBITHI, JOKa3bIBAIOMIME CYIIECTBOBAHHUE MEXXMOJEKYJISPHOTO
B3aWMOJECHUCTBHUS.

6. Moaenb, WUIIOCTpUPYIOIAs MNPUPOAY JIABJICHHUSA Ta3a Ha
CTEHKH COocCyJa.

7. OnbIThl, WUIIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS HJI€AJIbHO-



ro rasa, U30MpoLecCHlI.

Yuenuueckuit 3xcnepumernm, 1ad0opamopHsle padomul

1. OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAaTE€ Ha OCHOBE
U3MepeHu oO0bEMa KOMHATHI, JABJICHUS U TEMIIEpaTypbl BO3-
JyXa B HEMU.

2. UccrienoBaHrue 3aBUCUMOCTA MEXAY NapaMeTpaMu COCTOSTHUS
pa3peKEeHHOT O ras3a.

Tema 2. OCHOBBI TEPMOAUHAMHUKH

TepMmonmnHamuueckas cHUCTEMA. BuyTtpennsis DHEPTUs
TePMOJIMHAMUYECKON CUCTEMBI M CHocoObl e€ HW3MEHEHUSI.
KomunuecTBO TeIUIOTBI U paborTa. BuyTpennsis  sHeprus
OJIHOATOMHOT'O HICaIbHOTO rasa. Buas: TEeIJIONEpEAAYU:
TEMJIONPOBOJIHOCTb, KOHBEKIIUS, U3JIyYEHUE. VY nennrHas
TEIJIIOEMKOCTD BEIICCTBA. KomugecTBO TEIJIOTHI npu
TenJjionepeaave.

ITonstue 00 aanadaTHOM npouecce. IlepBbii  3aKOH

TepMoauHaMuKHU. [I[puMeHeHue nepBoro 3aKkoHa TEPMOJJUHAMUKH
K u3ornpoiieccam. I'padpuueckass uareprperanusi padoThl ra3a.
Bropoii 3akoH TepmoaumHamMuku. HeoOpaTuMocCTh HOpPOIIECCOB B
PUPOJE.
TenmoBbie MamwuHbl. [IpUHOUOBI AEWUCTBUS TEMJIOBBIX MAaIlIWH.
IIpeob6pa3zoBanust »Hepruu B TerioBbix MamwuHax. KITJ TerioBoi
mamuHbl. [ukn Kaprao m ero KIIJ[. Dxonorundeckune mpoOIeMBbl
TETLJIOOHEPTETUKH.
Texnuueckue ycmpoucmea U NPAKMUYECKOE HNpUMeHeHUe:
JIBUTATE]Ib BHYTPEHHEro CropaHus, OBITOBOW XOJOAUIIbHUK,
KOHIWIUOHEDP.
HHemoncmpauyuu
1. U3MeHeHrne BHYTPEHHEW OHSHEPruUM Tejla NOpU COBEPULICHUU
paboThl: BBUIET MPOOKU W3 OYTBUIKHU I10J ICHCTBHEM CKAaTOTO
BO3/yXa, HarpeBaHue »rdupa B JJATYHHOU TPpyOKe MyTEM TpPEHUS
(BUICOIEMOHCTpAIIHS).

2. I3aMeHeHue BHYTPEHHEU »HHeprum (TeMmnepaTrypbl) Tejia NOpu
Temjionepeaaye.

3. OmmeIT 1O ammabaTHOMY paCIIUPEHHUIO BO3ayxa (OOBIT C
BO3JIyIIIHBIM OTHUBOM).

4. Moaenu napoBod TypOUHBI, IBUTATEISI BHYTPEHHETO CrOpaHusl,

pPEaKTUBHOT'O ABUTATEIS.

Yuenuueckuit sxkcnepumenm, nadoopamopHvie padomaul

1. U3mepeHue yaeabHOU TEIJIOEMKOCTH.
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Tema 3. Arperarablie cocTOsIHMA BelecTBa. @a3oBble Nepexo/bl

ITapooOpa3zoBanue u KoHAeHcauus. lMcnapeHue U KHUIICHUE.
AoOcomnroTHas u OTHOCHUTEJIbHASA BJIAXKHOCTH BO3JyXa.
Haceimennsit  map. VYaenbHass Temjota IapooOpa3oBaHUS.
3aBUCHUMOCTh TEMOEPATYPhI KUIIEHUS OT J1aBJICHUS.

TBépnoe Ttenmo. Kpucranimuueckue ©U  amMop@dHbie  Tela.
AHU30TPOIIMS CBOUWCTB KpuCTaoB. JKHAKHWE KpPHUCTAJLIBI.
CoBpemMeHHbIE Marepuasnbl. llmaBineHne ©W  KpuUCTAJLUIA3ALMS.
VY nenbHas Tensiora miaasjieHusi. CyoaumManusi.

VYpaBHeHHE TEIUIOBOTO OaliaHca.

Texnuueckue ycmpodcmea u npakmuiecKkoe npumeHerue.”
TUTPOMCTP U IICUXPOMCECTP, KAJTOPUMCTP, TCXHOJIOTHUHA ITOJTYHCHUA
COBPCMCHHBIX MAaTCPpHUAIIOB, B TOM YHUCIIC HAHOMATCPHUAJIOB, U

HAHOTEXHOJIOTHH.
Hdemoncmpayuu

1. CBOMICTBa HACBHIIICHHBIX I1apOB.

2. Kunenue npu NoOHU>XE€HHOM JIaBJICHUH.

3. CriocoObl U3MEpPEHHUS BJIA)KHOCTH.

4, HaGnmroieHue HarpeBaHHUs U IUJIABJICHUS KPUCTAILIIMYECKOTO

BCIICCTBA.
5. J_IGMOHCTpa]'_II/IH KpHUCTAJIIIOB.

Yuenuueckuii 3xcnepumenm, nadopamopmsle padomaul
1. i3amepeHue OTHOCUTEJILHOW BJIAXXHOCTH BO3IyXa.

Pa3nen 4.2J1eKTpoAuHAMHUKA
Tema 1. DnekTpocraTukKka

DJiekTpUu3anus  TeJl. DJEeKTpUudecku 3apsiia. JIBa  Buaa
JIEKTPUYECKUX  3apsaoB. IIpoBOAHUKH, AUDIEKTPUKH U
HOJIYIIPOBOJIHUKHU. 3aKOH COXPAaHEHHUS DJICKTPUUYECKOTrO 3apsiaa.

BzaumoneiictBue  3apsgoB. 3akoH Kyinona.  ToueuHbI
AJIEKTPUYECKHUN 3apsia. Dnektpudyeckoe mnosie. Hanpsimk€HHOCTH
AJIEKTPUYECKOro nous. IIpuHnun cyneprno3mnun 3J1€KTPUUYECKUX
noJsier. JImHun HanpsHKEHHOCTU 3JIEKTPUUECKOTO MOJIS.

PaGora cun snexkrpoctatudeckoro nojs. [lorennuan. Paznocts
HNOTEHIHUAJIOB. IIpoBoaHUKM u JAUDIJIEKTPUKU B
AJIEKTPOCTATUYECKOM MoJe. JnanekTpuueckass HpOHUIIA€MOCTb.

OnexktpoéMkocTb. KoHaeHcaTop. DJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHyKeHHOro KOHAEHcAaTopa.

Texnuueckue ycmpoucmea U nNpaKmuiyeckoe npumeHeHue:
AJIEKTPOCKOI, DJIEKTPOMETP, DJIEKTpOCTAaTUYECKasl  3alluTa,
3a3€eMJIEHUE DJIEKTPONPUOOPOB, KOHAEHCATOP, KOMNUPOBAJIbHBIN

arnmnapar, CTpyHWHBIU IIPUHTED.
emoncmpauuu
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. YCTPOUNUCTBO U IIPUHLUII ICUCTBUSA DJIICKTPOMETpA.

. B3aumopaencTeue Ha’JIEeKTPU30BAHHBIX TEJI.

. DJIEKTPHUYECKOE IOJIE 3apPsIKEHHBIX TEI.

. IIpOBOJHUKH B BJIEKTPOCTATUYECKOM MOJIE.

. DIeKTpocTaTu4decKas 3aluTa.

. AADIEKTPUKHU B DJICKTPOCTATUUYECKOM I1OJIE.

. 3aBUCUMOCTBh JJIEKTPOEMKOCTH ILJIOCKOTrO KOHJEHcaTopa OT
MJIoMaau MJIACTHH, paccTosiHUS MEXAY HUMU u

JUADJIEKTPUYECKON ITPOHULIAEMOCTH.
8. DHEprusl 3apsH>KEHHOTO KOHJIEHCATOpa.

Yuenuueckuii 3xcnepumenm, nadopamopmrsle padomaui
1. I3mepeHue 3J1eKTpOEMKOCTH KOHAEHcaTopa.

N O 0o~ WDN R

Tema 2. IlocTOSTHHBIN JIeKTpUUYeCKHid TOK. TOKH B Pa3JIM4HBIX cpeaax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS DJICKTPUUECKOTO
Toka. Mctounuku Ttoka. Cuna Toka. IIoCTOSIHHBIN TOK.

Hamnpsxenue. 3akodH OmMa aJisl ydyacTkKa 1L€Nu.

DJIEKTPUUYECKOE COIMPOTUBICHUE. YIEIbHOE COIMPOTHUBIICHUE
BeuiecTtBa. llocienoBarenbHOE,  MmapaJielbHOE,  CMENIAaHHOE
CO€JIMHEHHE MTPOBOAHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH Jlkoyns—IJleHna.
MOUIHOCTH 3JIEKTPHUUYECKOTO TOKA.

DJ1C 1 BHYTpEHHEE CONPOTUBJIICHUE UCTOYHHKA ToKa. 3akoH Oma
JJIsi TOJHOW (3aMKHYTOM) »sjekTpudeckor wnenu. KopoTkoe
3aMBbIKaHUE.

DNEeKTPOHHAs MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTH
CONPOTUBIEHUS METAJJIOB OT TeMneparypbl. CBEpXHIPOBOJIUMOCTb.

OJEeKTpUYECKUA TOK B BakyyMe. CBoMCTBa 3JIEKTPOHHBIX
HY4YKOB.

[TonynpoBoauuku. CoOCTBEHHasi W NPUMECHAsT MNPOBOIUMOCTh
MOJYIIPOBOAHUKOB. CaoiicTBa p—nN-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DJIEeKTpUUYECKUI TOK B pacTBOpax M pacmijiaBax 3JIEKTPOJUTOB.
DneKTpoJIuTUYECKasi JUCCOIIUAIIUsI. DIEKTPOIHU3.

DnekTpudeckui TOoK B razax. CaMoCTOSTEIbHBIN WU
HECaMOCTOSTENbHBIN pa3psa. Momnaus. [1na3zma.

Texnuueckue ycmpoucmea uU npaKkmuyeckoe npumeHeHue:
aMIiepMeTp, BOJIBTMETP, peocrar, UCTOYHHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIC Opuodopskl, AIEKTPOOCBETUTEIIbHBIC
npubopbl, TEPMOMETP COIPOTUBJIICHUSI, BaKyyMHBIH OHOM,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MNOJTYHOPOBOAHUKOBBIN JHUOM,
rajbBaHUKa.
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demoncmpauyuu

1. U3MepeHue cuiibl TOKa U HAaOpsI>KECHUSL.

2. 3aBUCUMOCTb COIIPOTHUBJICHUS] LUMWJIMHIAPUYECKUX IPOBOJIHUKOB
OT JUIMHBI, TJIOIIAN MONEePEYHOI 0 CEUYEHHU U MaTepuaa.

3. CMenaHHOEe COEAUHEHUE NPOBOJHUKOB.

4. Ilpsimoe U3MEPECHUE S/1C. Kopotkoe 3aMbIKaHUE
raJlLBAHUYECKOIr0  DJIEMEHTAa UM  OLEHKAa BHYTPEHHETO
COIIPOTHBIICHHUS.

3aBUCUMOCTb CONPOTHUBIEHUS METAJJIOB OT TEMIEPATypPhl.
IIpoBOAMMOCTE 3JIEKTPOJIMTOB.

HckpoBoii pa3psia U IPOBOAMMOCTE BO3yXa.
OIHOCTOPOHHSAS NPOBOAMMOCTh JUOJA.

® N o o

Yuenuueckuit sxkcnepumenm, i1adopamopHvie padéomol

1. U3yyeHHne CMENIaHHOTO COSJMHEHUS PE3UCTOPOB.

2. U3mepenne DJIC wucTOYHMKA TOKa W €ro BHYTPEHHEIroO
CONPOTUBIICHUSI.

3. Ha6mronenue snekTpoiausa.

MexnpeaMerHbie CBA3H

N3yuenue kypca ¢uzuku 06a3zoBoro ypoBHsi B 10 kiacce
OCYIIECTBJIISIETCI C YUYETOM COJEp>XaTeIbHBIX MEXIIPEIMETHBIX
CBsI3€l ¢ KypcaMHu MaTe€MaTUKH, OMOJIOTUH, XUMHUU, Teorpadpuu u
TEXHOJIOTHUH.

MesicnpeomemHbie RNOHAMUA, CBAZAHHBLIE C U3YYCHUEM
Memooo8 HAYYHO20 HNO3ZHAHUA:> SBJICHUE, HAay4dYHbIH ¢akT,
rurnoTes3a, ¢u3nvdeckas BeJIMYHHA, 3aKOH, TCOPHs, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOIECIIb, U3MEPECHHUE.

Mamemamuka: penicHUE CHUCTEMbl YPaBHEHHUUW; JIMHEUHAaAsA
dbynkumsa, mnapaboia, rurnepOoia, UX TpaPUKu U CBOUCTBA;
TPUTOHOMETPUUECKHE (PYHKIIMU: CHUHYC, KOCHUHYC, TaHICHC,
KOTAHTE€HC; OCHOBHOE TPUTOHOMETPHUUECKOE TOMXKIECTBO;, BEKTOPHI U
WX MPOEKIIUU HAa OCU KOOPAHUHAT, CIIOKEHUE BEKTOPOB.

Buonozus: wmexaHWveckoe JBMKEHHE B >KHBOUW MPHUPOJIC,
muddy3uss, ocMOC, TEMIOOOMEH J>XHUBBIX OPraHU3MOB (BHUIBI
TeTUIONepeJaud, TETUIOBOE PABHOBECHUE), DIICKTPUIECKUE SIBICHUS
B JKUBOW NPUPOJIE.

Xumun: MTUCKpPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB
U MOJIEKYJI, MOJb BEIIeCTBa, MOJsSIpHasT Macca, TEIJIOBhIC
CBOWCTBA TBEPIBIX TEJ, XHUAKOCTEH W Ta30B, DJICKTPUUCCKHUEC

CBOMCTBa METAaJIJIOB, AJICKTPOJIUTHYECKAs JIUCCOIIhAIHS,
rajbBaHUKa.

TI'eozpagpus: BJIAXHOCTh  BO3]lyXa,  BETpPHI, OapomeTp,
TEPMOMETP.
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Texnonocusn: npeodOpazoBaHUE JBUKEHUU C UCIIOJIb30BAaHUEM

MEXaHU3MOB, YY€T TPEHHUs B  TEXHHUKE, IIOJAIIUITHUKH,
UCIOJBb30BAaHNE 3aKOHA COXPAaHEHUsI HUMINOyJIbCa B TEXHUKE
(pakeTa, BOJAOMET U T. M.), ABUTaTEJIb BHYTPEHHErO CropaHwus,
napoBas TypOuHa, OBITOBOW XOJOJAWUIBHUK, KOHAUIIMOHED,
TEXHOJIOTUH NOJIYUYEHUSI COBPEMEHHBIX MaTeprUajioB, B TOM YHUCJIE
HAHOMATEPHUAJIOB, W HAHOTEXHOJIOTHUH, DJJIEKTPOCTAaTUYECKAs
3alIMTa, 3a3€MJIEHHE JJIEKTPONpHUOOpPOB, KCEPOKC, CTPYHHBIN
IIPUHTED, DIEKTPOHATrPEBATEINbHBIC OpudOopHkI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJIbBaHUKA.

11 knace
Paznen 4. JiaekTpoauHaMHuKAa

Tema 3. MarautHoe nmoJsie. JJIeKTPOMATHUTHAS HHAYKIHUS

IlocTtossHHBIE MAarHuThl. B3aumMoielicTBUe NOCTOSIHHBIX MarHUTOB.
MarautHoe T1osie. BekTtop wMarHuTHOM WHAYKOUH. [IpuHIUM
CyNeprno3uIlMM  MarHUTHBIX  moJjiek. JluHum  MarHUTHOU
nHAyKOuu. KapTuHa JTHUHUWA MArHUTHOM HWHAYKOUW  HOJIA
HOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0JIe OpOBOAHMKA C TOKOoM. KaptuHa nuHuUi
WHAYKIIMA MAarHUTHOIO HOOJs JJIMHHOTO IIPSIMOrO OPOBOJHUKA U
3aMKHTOIO KOJIBIIEBOTO MOPOBOJHHMKA, KATyIIKH € TOKOM. OnNbIT
Opcrena. BzaumoeicTBue MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJib U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MoayJb HW HamnpaBjieHue. JIBukeHue
3apsHKEHHOM YacTHIbI B OJHOPOJHOM MAarHuTHOM moJje. PabGota
cuibl JIopeHna.

ABieHne AJIEKTpOMarHUTHOM WHAYKOUU. lloTOK BekTOpa
MAarHuTHOU WHAOYKI[UU. 2]1C HUHAOYKI[UU. 3aKoH
AJIEKTPOMAarHUTHOU MHAyKunu Papanes.

BuxpeBoe snektpuueckoe nose. IJC mMHAYKOUU B NPOBOJHUKE,
JIBUOKYIIEMCSI TOCTYIIATENBHO B OJHOPOJAHOM MAarHMTHOM MOJIE.

IIpaBuio Jlenna.

NuayktuBHOCTh. fABienune camonHaykuuu. DJ1C caMOUHIYKIIUU.

DHepruss MarHUTHOTO NOJISI KATYHIKH C TOKOM.

DNEeKTpOMarHuTHOE TIOJIE.

Texnuueckue ycmpoucmea U NPAKMUYECKOE NPUMEHEHUE:
HOCTOSIHHBIE MArHUTHI, DJICKTPOMATrHUTHI, DIIEKTPOABUTraTEIb,
YCKOPUTEIHU IJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS T1€Yb.

emoncmpauyuu

2. OnbIT Dpcrena.

3. OTKJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.
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4. JIuHMN MHAYKOUU MAarHUTHOTO ITIOJIA.

5. Bzaumonencreue aAByX IIPOBOJHUKOB C TOKOM.

6. Cura Amrepa.

7. lerictBue cuiibl JIopeH11a HA HOHBI DJIEKTPOJIUTA.
8. SIBjieHue 3JIEKTPOMAarHMTHOU UHIAYKIIUH.

9. IIpaBuiio Jlenna.

10. 3aBucumocTth OJIC HWHAYKOUH OT CKOPOCTH HW3MEHEHMUS

MAarHuTHOTO TIOTOKA.

11. SIBIeHUEe CaMOUHOYKIIUH.

Yuenuueckuii 3xcnepumenm, nadopamopmrsle padomaui
1. U3ydyeHne MarHuTHOTO TIOJIsI KaTyIIKHW C TOKOM.

2. I/ICCJ'IG,Z[OBaHI/IC HeﬁCTBHH IIOCTOSSHHOI'O MArnuvuTa Ha pPaMKyC

TOKOM.
3. HCCHGI{OB&HI/IG ABJICHUA BHCKTPOMaFHHTHOﬁ HWHIAYKIIUHA.

Pasnen 5. KoJyie0anua ¥ BOJTHBI

Tema 1. Mexannuyeckue 1 3JIEKTPOMATHUTHbIE KOJIeOaHUs

KonebarenrHasn cucreMa. CBOOOIHEIE MeEXaHUYECKUE

kosieObanusi. ['apmonuueckue «konedanus. Ilepuon, wuacrora,
amruiutyna u o (¢asza konebGanuii. [lpy>XWHHBIM MasiTHUK.
MaTtemaTuyecKkuii  MasTHUK. Y paBHEHHE  TapMOHUYECKHUX
kosieObanuii. [lpeBpalieHue >HEPrUHM OpU TAPMOHUUYECKHUX
KOJIEOaHMUSIX.

KonebGarenpupii  kKOHTYp. CBOOOJHBIE  DIEKTPOMArHUTHBIC
KojeOaHUs B HIACAIbHOM KoJiebaTeIhbHOM KOHTYpE. AHaJIOTHUs
MEXJy MEXaHUYECKUMU M DICKTPOMATrHUTHBIMU KOJICOAHUSIMU.
dopmyna TomMcoHa. 3aKOH COXpPaHEHHS PHEPrUM B HUACATBHOM
KoJiebaTeIbHOM KOHTYpE.

[IpencraBinenue o 3aTyXxarmuX KoJeOaHUSIX. BBIHYXICHHBIC

MEXaHHUYCCKHUE KOJIEOaHUA. Pe3zonanc. BeinyXaeHHBIE
DIICKTPOMArHUTHBIC KOJICOaHUS.
Ilepemennbiii  TOK. CHHYCOWJAJBHBIM  II€PEMEHHBIM  TOK.

MOWmHOCT, MEPEMEHHOTO TOKAa. AMIUIUTYJIHOE W JICUCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HANPSIKECHUS.

Tpanchopmarop. IlpousBoscTBO, Tmepenada U TOTpeOICHUE
DIEKTPUYECKOU DHEPTUU. DKOJOTru4ecKue pUCKH npu
OPOU3BOJCTBE  JJIEKTpOdHepruu. KynbTypa  HCIIOJIB30BaHUSA
AIEKTPOIHEPIrUU B NO- BCEAHEBHOU KU3HMU.

Texnuueckue ycmpoucmea U HNPAKMUYECKOe NPUMEHEHUE:
DJIEKTPUYECKUHA 3BOHOK, TE€HEPATOp INEPEMEHHOIO TOKa, JHUHUHU

AIEKTponepeaad.
emoncmpauyuu
1. UccneqoBanue  mapaMeTpoB  KoJeOaTenbHOUW  CHUCTEMBI
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(Opy>XUHHBIN WM MaT€MAaTUYECKUU MASITHUK).
. HabmroneHnue 3aTyxaroliux KojgeOaHUU.

. UccnenmoBaHue CBOMCTB BBIHYXKIEHHBIX KOJ€OaHUU.

. HabmroneHue pesoHaHca.

. CBOOOIHBIE PIEKTPOMArHUTHbIE KOJICOAHUS.

. OcuumimorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HAIIPSI)KEHUS OT
BPEMEHH) IJISI DJICKTPOMArHUTHBIX KOJEOaHUM.

7. Pe3onanc 1mipu mMoOCH€0BATEIBLHOM COEIUHEHUH PE3UCTOpa,

KaTyYIIKA UHAYKTUBHOCTH U KOHAEHCATOpA.
8. Moaenp JTMHUU DJIEKTPONEepeaadHu.

Yuenuueckuii 3xcnepumenm, nadopamopmrsvle padomaui

1. UccnenoBanue 3aBUCMMOCTH TI€pHUOJia MaJIbIX KOJeOaHU rpysa
Ha HUTHU OT JIJIMHBI HUTH U MAacChl rpysa.

2. UccnenoBanue MEepeMEHHOTO TOKa B LIETIM U3 I1OCJIE/I0BATEIIb-
HO COCJIMHEHHBIX KOHJEHCATOpa, KaTyIIKHU U PEe3uCTOpa.

o U1~ WN

Tema 2. Mexannuyeckue 1 3JIeKTPOMarHUTHbIE BOJTHbBI

MexaHndeckue BOJIHBI, YCIOBHUSA pacnpoctpaHeHus. Ilepuon.
CkopocTh pacnpocTpaHE€HUsI W JJinHa BOJIHBI. llonepedHble U
OpOJOJIbHbIE BOJIHBI. NuaTepdepenius u audpaKIus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicora ToHa. TemOp
3BYyKa.

9H6KTpOMEIPHPITHBI€ BOJIHBI. YcnoBus PISJIytIe-HI/Ij‘}I

QJICKTPOMArHMTHBIX BOJIH. B3zaumHas OpHCHTAalIHA BCKTOPOB E,gB, \%
B QJICKTPO

MarHuTHOM  BojaHe. C(CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHue, OpeJIOMIIEHHUE, noJisipu3anus, nudpaknus,
nHrepdepenims. CKOpOCTh JICKTPOMATrHUTHBIX BOJIH.

[HIkama 3JIEKTPOMATHUTHBIX BOJIH. IIpumenenue

AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

I[IpuHIMOBI paauoCBsI3U U TeneBuaeHus. Paauosokanus.

DJIEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEU CpeJibl.

Texnuueckue ycmpoucmea u npaKkmudeckoe npumeHenue.

MY3bIKaJlbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTUKA B

TEXHUKE U MEJIULIMHE, paaap, paAuoONpuEMHUK, TEIECBU30D,

aHTeHHa, TejiedpoH, CBY-meus.

emoncmpayuu

1. O6pa3oBaHUE U PACOPOCTPAHEHUE MOMEPEUYHBIX U NPOJIOJIbHBIX
BOJIH.

2. Konebmromieecss Ten10 KaKk UCTOYHUK 3BYKa.

3. HaOnroneHnue oTpaxeHust U MPEJIOMJIICHUSI MEXaHUYECKUX BOJIH.

4. HaOmronenue uHteppepeHunu U audpakiiuu MEeXaHUUYEeCKUX
BOJIH.

5. 3ByKOBOU pPE30HAHC.



6. HaOmroneHnue cBsA3M TPOMKOCTHU 3BYKa W BBICOTBI TOHaA C
aMIUIUTYJI0M U 4aCTOTOU KoJieOaHU.

7. UccrienoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE,
npejJoMJICHUE, NoJasipu3anus, AMppakins, UHTeppepeHLUs.

Tema 3. OnTuka

I'eomeTpuueckas omnruka. IllpaMoamHENHOE pacIPOCTPAHEHUE
cBE€Ta B OHOPOAHOM cpene. JIyu cBera. TOUEUHBIA UCTOYHUK CBETA.
OTtpaxeHnue cBera. 3akOHbBI oOTpaxkeHus cBera. IlocTpoeHue
U30paX€HUM B MIJIOCKOM 3epKalie.

IIpenomnenue cBera. 3aKOHBI IMpeaoMIIeHUs cBeTa. AOCOJIIOTHBIN
nokasareynp npejsomieHus. IlonmHoe BHYTpEeHHEE  OTpaKEHHE.
IlpenenbHbIN yroj NOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBera. CioXxHbIIi coctaB Oeynoro cBerta. lLlBer.
CoOuparoliue u pacceuBarouide JuH3bl. ToHkas nuH3a. DokycHoe
paccTosHUE UM OIITHYEecKass cuja TOHKOW muH3bl. [locTpoenue
N300pakeHni B coOMparoliuX U paccerBarolux JuH3ax. dopmyia

TOHKOM JIMH3bI. Y BEJIMUCHUE, JaBacMoO€ JIUMH30M.
IIpenensl MPUMEHUMOCTH T€OMETPUUYECKOM OITHKH.

BomuoBass ontuka. UWaTepdepenuuss cBera. KorepeHTHbIE
HCTOYHUKHU. Y CJIOBUSI HAOJIIOJIEHUSI MAaKCUMYyMOB W MHUHHUMYMOB B
UHTEePPEPEHIIMOHHON KapTHHE OT JIByX CHH(MA3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

ludpaknus cBera. Judpaknumonnas  pemérka.  YCIOBUE
HaOJII0ICHU ST rJIaBHBIX MaKCUMYMOB npu naJcHun

MOHOXPOMATHYECKOro cBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.
IHonsspuzanus cBera.

Texnuueckue ycmpoucmea u npakmuieckKkoe npumeHeHue: OIKH,
ayma, @Qoroarnmapar, TMPOEKIIMOHHBIA anrmapar, MHKPOCKOI,
TEJIECKOM, BOJIOKOHHAsI OIITHKa, JAu@pakilMOHHAasi penieTka,

HOJISIPOU .
Hdemoncmpauyuu
1. IIpssmonmHerHoe pacnopocTpaHeHue, OTpaX€HUe u

nmpejoMmiieHue cBeta. OnTtudeckue npubophI.
I[TomHOEe BHyTpeHHEe oTpakeHue. Mojeinp cBeToBoaa.

HccnenmoBanue CBOMCTB HM300paKE€HHUM B JIWH3aAX.

Moaenu MUKpPOCKOTIA, TEJIECKOa.

Habnronenne uaTepdepeHNU CBETA.

HaGnonenune mudpaknuum cBera.

HaGmronenune gucnepcum cBeTa.

[Tonydenue criekTpa ¢ NOMOIIBIO NPU3MBI.

. IllonydyeHue crekTpa ¢ NOMOIIBIO JUPPAKIIMOHHON PEUIETKU.
10. HaGnroaeHue noasipu3aliuu CBeTa.

Yuenuueckuit sxkcnepumenm, nadoopamopHsvie padomaol
1. I3MmepeHune noka3zaTess MpejaoMIICHUsI CTEKJIa.

© ® N Ok BDN
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2. UccnenoBanue CBOMCTB U300paK€HUM B JIUH3aX.
3. HaOnronenue aucriepcuu CBETA.

Pasznesn 6. OcHOBBI CrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

I'paHunbl MPUMEHUMOCTH KJIACCUYECKOU MexaHUuKu. llocTynarsl
CIICLIUAJIBHOW TEOPUHU OTHOCHUTEIBHOCTU: UHBAPUAHTHOCTH MOIYJIS
CKOPOCTU CBE€Ta B BaKyyMe, MNPUHOUI OTHOCHUTEIbHOCTHU
DOUHIITENHA.

OTHOCHUTEJIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU H

COKpPAIICHUC IJINHBI.
SHepI‘I/IH U UMITYJIBC peJIHTI/IBHCTCKOﬁ qaCTHUL bI.

CBsA3p MAaCCHI C SHCPFI/ICﬁ n UMITYJIBCOM pCHﬂTI/IBI/ICTCKOﬁ
qaCTHULBbI. SHepI‘I/IH ITOKOI.

Pasznen 7 . KBanroBas pusuka

Tema 1. DiieMeHTBHI KBAHTOBOW ONITUKHU

dotonbl. Dopmyna [lnanka cBsA3U 3HEeprum (PoToHa C €ro 4yacTo-
TOW. DHEPTHUs U UMITYJIbC (POoTOHA.

OtkpeiTHe U wucciaenoBanue @Qorordpdexra. Onbiter A. T
CroneroBa. 3akoHbl ¢doTodddexra. YpaBHeHHEe DUHINTEHHA s
dborordpdekra. «KpacHas rpanuna» porosrddexra.

JlaBnenwme cBera. OnbITe I1. H. JIe6eneBa. Xumudeckoe

JIEHMCTBHE CBETA.

Texnuueckue ycmpoucmea u npaKkmudeckoe npumeHeHue:

doTornnemeHnT, poromaTuuk, colHeUHass 6aTapesi, CBETOAHOI.
Hdemoncmpayuu

1. ®oTto3rh(PeKT HAa YCTAaHOBKE C IMHHKOBOM IJIACTHUHOM.
2. UccnemoBanue 3aKOHOB BHemHero goroaddexra.

3. CBeTOoIHuoO/I.

4. ConHeuHast baTapes.

Tema 2. CTpoenue aToma

Monens atoma Tomcona. OmnbwiTel Pe3epdopna 1mo paccessHuio
anb(pa-gactun. I[lmanerapuass moxens atoma. [loctymater bopa.
Nznyuenue u noriomnienrue (OTOHOB MPHU MEPEX0Ie aTOMa C OJHOTO
YPOBHSI 3HEpruu Ha Japyroil. Bunaesl cnekTpoB. CrHekTp ypOBHEHU
DHEPruu aromMa BOAOpPOAA.

BomHoBbIe CBOMCTBA 4aCTHII. Boansl e bpoiins.

KopnyckynsspHO-BOJIHOBOM JIyaJIu3M.
CnoHTaHHOE M BBIHYXKJIEHHOE H3JIy4Y€HUE.

Texnuueckue ycmpolicmea U NPAKMUYECKOe NpUMEeHeHUe:
CHEKTpalbHbIM aHanu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN

KOMITBIOTED.
emoncmpayuu

1. Monens omnbiTa Pesepdopna.



2. OnpenesieHue NJIMHBI BOJIHBI Ja3zepa.

3. HaGmronneHne nuHelvaThIX CIIEKTPOB U3y UYCHHUS.

4. Jlazep.

Yuenuueckuit sxcnepumenm, naoopamopnvie paoomaut
1. HaGaroneHue NTuHEeHYaToro CreKkTpa.

Tema 3. ATomMHOe AP0

DKCHOEPUMEHTHI, JAOKa3bIBAIOIIMUE CJIOXKHOCTb CTPOCHHUS siapa.
OTKpBITHE pPaauoaKTUBHOCTH. OnbITHI Pezepdopna o
OIIPEJZICJICHUIO COCTaBa paaHuOaKTUBHOTO wu3iydeHus. CBolcTBa
anbda-, 6erta-, raMMa-u3IydeHus. BiaussHue paguoakTUBHOCTH Ha
JKHUBBIC OpraHU3MBl.

OTkpbIiTHE TOpOTOHA U HeuTpoHa. HykJIOHHasT MoAEnb siapa
I'eiizenOepra—IMBanenko. 3apsia sapa. MaccoBoe dYHCIO sjpa.

MN30TONBI.
Anbda-pacniag. DIEKTPOHHBIA M ITO3UTPOHHBIN OeTa-pacraj.

I'amma-u3nydeHue. 3aKOH paJIMOaKTUBHOI'O pacrajaa.

DHeprusi CBsA3U HYKJIOHOB B sjpe. SnaepHblie cuibl. JledekT
Macchl siapa.

AnepHblie peakuuu. JlejeHue u CUHTE3 SaEP.

Anepubii peaktop. TepmosinepHbii cuHTe3. [IpobiemMbl U
HEPCHEKTUBBI SJECPHON DHEPreTUKU. OIKOJOTHUYECKHUE AaCHEKTHI
SIIEPHON SHEPTETUKH.

OneMmeHTapHble YacTUlbl. OTKPBITUE MMO3UTPOHA.

MeToabl HaOTIOASHHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

dyHmamMeHTaIbHBIE B3auMoaeHcTBUs. EanmHCTBO (duznueckou
KapTHUHBI MUpaA.

Texnuueckue ycmpoucmea U NPAKMUYECKOEe NPUMEHEHUE:
A03UMETP, KamMepa BuiabcoHa, saepHBIM pPEaKkToOp, aTOMHas
oomOa.

Hdemoncmpauyuu

1. C4€TUUK MOHU3UPYIOIIUX YAaCTHILI.

Yuenuueckuit 3xcnepumenm, 1aéopamopHvie padéomaul

1. UccnemoBaHue TPEKOB YacTHII (ITO TOTOBBIM (hoTorpadusim).

Pa3znen 8. JineMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

DTarbl pa3BUTHUS aCTPOHOMMH. ITpuknmagnoe "
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUH.

Buna 3Bé3aHoro nHeba. Co3Be3ausi, sSpKUe 3BE3NBI, ILJIAHETHI,
X BHJIHUMOE OBHIKCHHUEC.

ComHeuHass cucTeMa.
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Comnnue. ConHeuHass akTUBHOCTh. McTtouHuk sHeprum CosHIia
" 3BE31. 3BE3bI, X OCHOBHBIE XapaKTEpUCTUKU. J[narpamma
«CHOEKTpaJbHBIK KJIACC — CBETUMOCTB». 3BE3Abl TJIABHOU
MOCJIEAOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» IS
3BE3[ TJIABHOM IMOCIENOBATEIbHOCTU. BHyTpEeHHEE CTpOEHUE 3BE3.
Co- BpeMEHHBbIE NPEACTABJICHUS O MNPOUCXOXKAEHHUU WU IBOJIOLUU
ComnHua u 3BE311. DTanbl )KU3HU 3BE3.

Mineunsiii [Iyte — Hamia I'anakTtuka. IlonoxeHue u nBU>KeHUE
Conmnua B T'amaktmke. Tunbl ramnaktuk. PaamorajmakTuku u
KBa3apsel. UEpHBIE ABIPHI B sJApax IaJaKTHK.

Bcenennas. Pacuiupenue Beenennoii. 3akon Xa66na. Pazoeranue
rajaktTuk. Teopus boneimoro B3pbsiBa. PeaukroBoe uszinydyeHue.

MacmtabHasi cTpyktypa Bcenennoil. MeraranakTuka.

Hepeménubie npoOieMbl aCTPOHOMMHU.

Yuenuueckue naonrooenus

1. HaGnroneHuss HEBOOPYKEHHBIM TJIa30M C HMCIHOJb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUU JIJIsl OINPEACIICHUS MOJIOXEHUS
HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOro IMoJyliapus U sIpKue 3BE3/IbI.

2. HaGnronenuss B teneckon JlyHsbl, otanet, Mueunoro IlyTtu.

O6o0maroiee NOBTOpeHNeE

Ponb buzuku u aCTPOHOMUMU B PKOHOMHUYECKOM,
TEXHOJOTHYECKOMN, COITMAIIBHON M dTHUYECKOU cepax aesITeILHOCTH
YeJIOBEeKa; POJib U MECTO (PU3UMKU U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOW Kap- THHE MHUpa; pPoJib (PU3UIECKON TEOpuHu B
dopmMupoBaHUM mpesCcTaBICHUN O (PU3NUSCKONM KapTUHE MHpa,
MecTO (PU3HYECKOW KapTHHBI MHUpa B OOIEM pPsIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEACTABICHUN O IPUPOJIC.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca d¢usukm ©Oa3zoBoro ypoBHs B 11 «kiacce
OCYILIECTBISICTCS C YYETOM COACPKATECIIBHBIX MEKITPEAMETHBIX
CBsI3€U C KypcaMu MaTeMaTHKH, OMOJIOTUU, XUMHH, Teorpaduu U
TEXHOJIOTHH.

Mesxcnpeomemmnsie nNOHAMUA, CEAZAHHbBIE C U3YUYCHUEM
Memoo008 HAayuUHOo20 HNO3HAHUs:> SIBICHUE, HAy4YHBIA QakKT,
ruroTre3a, pu3nmdeckasi BeJIUYWHA, 3aKOH, TCOpHs, HAOIIoaCHUE,
SKCIICPUMEHT, MOJICJIUPOBaHUE, MOACITb, U3MEPCHHE.
Mamemamuka: peleHue CHUCTEMBI YPpaBHCHUM;
TPUTOHOMETPHYECKHE (PYHKOHMH: CHUHYC, KOCHHYC, TaHI'CHC,
KOTAHT'CHC; OCHOBHOE TPUTOHOMETPHUECKOC TOXIAECTBO; BEKTOPHI U
X TPOCKIMHM HA OCH KOOPJAHHAT, CJIOXCHHE BEKTOPOB;
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MIPOU3BOJIHBIE DJJIEMEHTAPHBIX (PYyHKIMI; NOpU3HAKU TOJ00US
TPEYTOJBHUKOB, OIIPEJICICHUE IIIOIIAN TUIOCKUX QUryp U 00BbEMa
TEJ.

Bbuonozusa: »>nexTpuyecKUe SIBJICHUSI B >KABOU MNpUPOIE,
KoJieOaTenbHbIE [OBUXKEHUSI B JKHBOU NOpPUPOAE, OITUYECKUE
SIBIICHUSI B J>KMBOW IMpUpOAE, JACHMCTBUE paauvallud Ha KHUBBIC
OpPraHU3MHBlI.

Xumun: CTpOEHHE AaTOMOB M MOJIEKYJI, KpHUCTaIn4decKas
CTPYKTYypa TBEPABIX TE, MEXAHU3MBI oOpa3zoBaHUs
KPUCTAIJIIMYECKOU PEIIETKH, CIEKTPaJIbHbIN aHAJIU3.

TI'eocpagpua: marnuTHbIE TMOJIOCAa 3€MJIU, 3aJIE)KM MArHUTHBIX

pyA, porocrémka 3€MHOU IIOBEPXHOCTH, npeacKa3aHue
3EMJICTPSICEHUH.

Texnonocun: 1MHUU dJIEKTpOIIEpeaay, T€HEpaTOp NIEPEMEHHOTO
TOKa, DJEKTPOJABHUIraTelib, HWHAYKIOHWOHHAsA  NOe€4Yb, pajaap,

paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TteiedoH, CBY-neup,
MPOCKIIMOHHBIW armapar, BOJOKOHHAs OINTHKA, COJIHCYHAas
Oarapes.

I[Inanupyembie pe3yJibTaThl OCBOCHUSI YueOHOro npeaMera «Pu3uka) Ha
YPOBHe cpeaHero ooiero odpasoBanus (0a30Bblii YpOBEHbD)

OcBoenune ydeObHoro mpeamera «dusznka» Ha ypOBHE CpPEIHETO
obmrero o6pa3oBaHHs (0a30BBI yPOBEHB) JOJDKHO OOEcCIIieuyuBaTh
JIOCTHKCHHUE  CIICAYIONUX JIMYHOCTHBIX, METAaNpEeIMETHBIX |
IMpeaAMETHBIX 00pa30BaTEIILHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

I'pasricoanckoe eocnumanue:

— c(hopMHUPOBAHHOCTh TPAXKIAHCKOW MO3HIIMH OOYyYaroMmIerocs Kak
aKTHUBHOT'O ¥ OTBETCTBEHHOI'O YJICHA POCCHUHCKOTO OOIIEeCTBA;

— MPUHSITHUE TpaJUuIIUOHHBIX 00IIIEeYEIIOBCYCCKUX
TYMAaHUCTHYECKHUX U JIEMOKPATHUYCCKHUX LIEHHOCTEM;

— FOTOBHOCTh BECTH COBMECTHYIO JI€ATEJIBHOCTh B HHTEpEcax
rpaXJaHCKOTO OOIIeCcTBa, ydacTBOBAaTh B CaMOYIIpaBJICHUU B
IIKOJE W JIETCKO-IOHONIECKHUX OpPraHu3alUusX;

— YMEHHUE B3aWMOJICMCTBOBATh C COLNHAJIbHBIMU HWHCTUTYTAMH B
COOTBETCTBHH C UX (PYHKIIUSIMHU U Ha3HAYCHUECM,

— OTOBHOCTBh K TYMAaHUTAaPHOU U BOJIOHTEPCKOU JECSITEIBHOCTH.
IHlampuomuueckoe eocnumanue:

— c(OPMHUPOBAHHOCTh POCCHUNCKON Tpa’kITaHCKOU UACHTUYHOCTH,
naTpuoOTHU3MA;

—II€EHHOCTHOE OTHOIIIEHUE K IrOCYyJapCTBEHHBIM CHUMBOJIAM;
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JTOCTHXKEHHUSIM POCCUMCKUX YUEHBIX B 00J1acTU PU3UKHU U
TEXHUKE.
Ayxo06Ho-HpaecmeeHHOe 60CRUMAHUE:

— c(popMHUPOBAHHOCTH, HPABCTBEHHOT'O CO3HAHUS, dTUUYECKOIro IIO-

BEICHMUS,

— CIIOCOOHOCTh OILI€HHWBaTh CHUTYAallUI0O U TIPUHHUMATh OCO3HAHHBIC
pelIeHUsI, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

OECHHOCTHU, B TOM YHUCJIC B ACATCIBbHOCTHU y‘IéHOI‘O;

— OCO3HAaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO Oy AyILIETO.

decmemuueckoe eocnumanue:

— OCTCTUYCCKOC OTHOUICHHUC K MUPY, BKJIIFOYAA 3CTCTUKY HAYYHOT'O

TBOpYECTBA, NMPUCYLIETO (PUINUECKON HAYKE.
Tpyoosoe éocnumanue:

— UHTEpEC K pa3IudHbIM chepam npodeccuoHaabHOU
JICSITEIBHOCTH, B TOM YHCJIC CBSI3aHHBIM C (DU3UKOW M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOp OyayIied mpodeccuu u

pPCaIN30BbLIBATH COOCTBEHHBIE KU3HEHHBIC ITJTaHBI,

— TOTOBHOCTB M CITOCOOHOCTBH K O6paSOBaHI/IIO )51 CaMOO6paSOBaHI/IIO B

ob0nacTu (PU3UKHU HA OPOTSHKEHUU BCEU >KU3HU.
IKonozuueckoe 6ocnumanue:.

- ¢(OPMHUPOBAHHOCTH PKOJOTUYECKON KYIbTYpPhl, OCO3HAHUE
rJ100aJbHOI0 XapakTepa SKOJIOTHUYECKUX NpodseM;

- IJIAHUPOBAHUE U OCYIIIECTBJIEHUE JICUCTBUH B OKPY >KalOIIel cpeJie Ha

OCHOBE 3HAHHUS 1IE€JICH YCTOMYUBOTO PAa3BUTHUS YEJIOBEUYECTBA;

- paCcIInpCHHUC OIIbITa OCATCIIBHOCTH 3KOJIOTUYECKON HaIrpaBJICHHOCTHU

Ha OCHOBE MMCIOIIUXCS 3HAHUU 1O (HU3UKE.
IlenHOCTH HAY4YHOT'O MO3HAHUS:

- copMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA (PU3HUUYESCKON HAYKU;

- OCO3HAHME IEHHOCTHU HAyYHOU JI€ATEJIbHOCTH, TOTOBHOCTH B
mpollecce N3ydeHus: PU3NKM OCYyHIECTBIATH MTPOSKTHY IO U
HWCCJIEN0BATEIIbCKYIO AE€SITEJIbHOCTh MHAUBUAYAJIBHO U B I'PYIIIE.

B miporiecce mocTuKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS
IMpoTrpaMMbl CpeAHETO O0IIero oOpa3oBaHus Mo pU3UKe y
00y4YarOIMIUXCsl COBEPIICHCTBYETCS IMOYUOHAIbHBIU UHMETLIEKN,
MIpEaIogararomii cQOpMUPOBAHHOCTD:

- CamMoCcO3HaHusl, BKIIIOYAKOUIEro CHOCOOHOCTh IOHUMAaTh CBOE
AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HATPaBJICHUS PA3BUTHUS
COOCTBEHHOUW 3MOILIMOHAIBHON c(eprhl, ObITh YBEPEHHBIM B ceO€;

- camopezyiupoearusi, BKIIOYarOIICro CaMOKOHTPOJIb, YMCHHC
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MIPUHUMATH OTBETCTBEHHOCTbD 3a CBOE IMOBEJEHUE, CIOCOOHOCTH
azarnTUPOBATHCA K SMOILIMOHAJIBHBIM U3MEHEHHUSM U ITPOSIBIATH
T'HOKOCTb, OBITh OTKPBITHIM HOBOMY

- BHYMpPEeHHeu MOmMuU8ayuu, BKIIOYAIOIIEN CTPEMIICHUE K
JOCTUKEHUIO LEJIU U yCIIEXY, ONTUMHU3M, UHULIUATUBHOCTh, YMEHHUE
JCHMCTBOBATh, UCXOJSI U3 CBOUX BO3MO>XKHOCTEU;

-amnamuu, BKJIFOYAIOIICH CHOCOOHOCTh NOHUMATh OMOIIHMOHAJIBHOC
COCTOAHHUC IPYTUX, YUUTHIBATH €TI0 IIPHU OCYIICCTBIICHUH O6H.[€HI/I$I,
CIIOCOOHOCTH K CO9YBCTBUIO U COIICPCIKUBAHULIO,

- COYUANbHBIX HABBLIKOE, BKIIFOUAIOIINX CIIOCOOHOCTh BBICTPAUBaTh
OTHOUICHUSI C JAPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSBISITH UHTEPEC U
pas3peinath KOHMIUKTHI.

MeTtanpeaMeTHbIe pe3yJabTAThI
YHuBepcajbHbIe O3HABATEIbHbBIE 1€HCTBUSA
Bba3oBbie jorudyeckKkue A€M cTBUS:

— CaMOCTOSITeNbHO (OPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

— ompeneNnaTh I1eJdu JesITeJILHOCTH, 3aJaBaTh IlapaMeTpbl U
KPUTEPUH UX HOCTHXKCHHUS;

— BBISIBIATH 3aKOHOMEPHOCTH U OPOTUBOPECUUS B
paccMaTpuBaeMbIX (QU3NUCSCKUX SIBJICHUSX;

— pa3zpabaTpIiBaTh IUIAaH pEIICHUs] NPoOJIeMbl ¢ y4E€TOM aHaJIu3a
UMEIONINXCSI MaTepUaAJIbHBIX U HEMaTepHUaAJIbHBIX PECYPCOB;

— BHOCHUTHh KOPPEKTHBBI B JICSATCIHLHOCTH, OIICHHBAaTh COOTBETCTBHE
pe3yabTaToOB LIEJISIM, OILICHUBATh PHUCKH IMOCJIEACTBUI
AEeATEIbHOCTH,

— KOOPJAWHHUPOBATH M BBIMOJHATH PaboOTy B YCJIIOBHSX pPeajbHOIO,
BHUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BUBaTh KPEAaTHBHOE MBINUICHHUE MPH PEINCHUU >XKHU3HCHHBIX
npooem.
ba3zoevle uccneoosamenibckue oeucmeus:

— BIIaJAE€Th HAYYHOU TEPMHUHOJOTHECH, KIIOYEBBIMU IOHSITHSIMU U
MeTOoaaMHu (PU3NIECKOM HAYKH;

— BJIAJACTh HaBBIKAMH YYEOHO-HWCCIEIOBATEIILCKOM W MPOCKTHOM
JICATCIIBHOCTH B 00JacTh (PU3UKH; CIOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSITCIbHOMY TIIOMCKY METOJOB pCIICHHS  3aJad
pu3ugeckoro coaeprkaHus, NMPUMESHCHUIO pPa3IUdHBIX METOI0B
MO3HAHUS;

— BJIAJAETHh BHJAMH ACITSIBHOCTH II0 IIOJIYYCHUIO HOBOI'O 3HAHUS,
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€ro HWHTEpIIpeTalud, NOpeoOpa3OBaHUID W MNPUMEHEHHUIO B
pa3IUYHBbIX YYEOHBIX CHUTyalMsiX, B TOM YHCJIE MPU CO3JaHUU
Y4YE€OHBIX NPOEKTOB B 00JaCTU (PU3UKU;

— BBISIBJISATh HOPUYUHHO-CJIICACTBECHHBIE CBSI3U U aKTyaJIU3UpPOBaTh
3aJlauy, BBIABUraTh THNOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTHI
JJI 10Ka3aTeIbCTBAa CBOMX YTBEPXKJIAEHUM, 3aJ1aBaTh IapaMeTphbl U
KPUTEPUH pEIICHUS;

— aHaJM3UPOBaATh  IIOJIy4YEHHBbIE B  XOJIE€ pEUIeHUs  3ajiladyu
pe3yJbTaThbl, KPUTHYECKH OLEHHUBATh HUX JOCTOBEPHOCTD,
NPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIOBUSIX;

— CTaBUTh U (POopMyJIHUpOBaATH COOCTBEHHbIE  3aJlayd B
oOpa3zoBaTejbHON JESITeIbHOCTH, B TOM YHUCJIE NOPU H3YUYECHUU
buzukuy;

— JIaBaTh OIIEHKY HOBBIM CHUTYyaIlHUsIM, OIIEHUBATh NPHUOOPETEHHBIN
OIIBIT;

— YMETh TEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTUUYECKYIO 00JaCTh
JKH3HEICATCIbHOCTH,

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIacTe;

— BBIABUTaTh HOBBIC HJEH, NpeajiaraTb OPUTHHAIbHBIE MOJAXOJbI U
penieHusi; CcTaBUTh MNPOOJEeMBI H 3aJadu, JIOITYCKaroNIue
aJIbTEPHATUBHBIC PEIICHUS.

Paooma ¢ ungpopmavueii:

— BJaJIeTh HaBBIKAMHU TIOJIydeHHs] HUHGoOpMauu (U3UUECKOTO
COZICpKaHUsI M3 MCTOYHUKOB Ppa3HBIX THUIIOB, CAaMOCTOSITEIBHO
OCYIIECTBIATH MMOWCK, aHaJIn3, CHUCTEeMaTHU3AIUIO u
WHTEpIIpEeTaAlUI0 HWHPOpMaAUU pPa3TUYHBIX BUAOB U (opm
IIpPEJICTaBJICHUS;

— OILIEHUBAaTh JOCTOBEPHOCTH WH(pOpMAIINU;

— WCTOJb30BaTh cpeacTna WH(OPMAITMOHHBIX u
KOMMYHHUKAITUOHHBIX TEXHOJOTUW B PENICHUU KOTHUTUBHBIX,
KOMMYHHUKATUBHBIX u OpraHMU3aIMOHHBIX 3agad C
coOJIIOAEHUEM TpeOoOBaHU M SPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHnsi, MNPaBOBBIX U
STUYECKUX HOPM, HOPpM MHGPOPMAIITMOHHOMN O€30TTaCHOCTH;

— CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJIEPKAaHUSI B Pa3JIMIHBIX (op-
MaTax C Yyd4€TOM Ha3HadYeHUs UWHPOpPMAIUM ¢ [EJIEBOM
ayaIuTOPUH, BHIOWpAsi ONTUMAJIBHYIO (POpPMY MPEACTABICHUS U
BU3yaJu3aluu.

YHI/IBepcaJ]LHLIe KOMMYHHUKATHBHBIC IleﬁCTBHH

Oowenue:
— OCYHICCTBJSITh OOIIIEHWE Ha ypokaxX (PU3UKH W BO BHEYPOUHOU
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NesITEIbHOCTH;

— pacro3HaBaTh OPEeANOCHUIKM KOH(PIMUKTHBIX CUTyalui u
cMsrdatb KOH(JIUKTHI;

— pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHUS C

HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
Coemecmmuasn oesasmeibHOCMb:
— NOHUMAaTh W HCHOOJIB30BaTh MNOPEUMYIIECTBA KOMAaHJIHOU U

WHJIUBUYyaJIbHOW pabOThI;

— BBIOUpATh TEMATHUKY U METOAbl COBMECTHBIX AEUCTBUI C y4yETOM
OOIIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJ0T0 YJIeHa KOJIJIEKTHUBA;

— DPUHUMATH LIEJIU COBMECTHOW JACATEIbHOCTHU, OPraHW30BbLIBATH U
KOOPJAUHUPOBATh ACHUCTBUA IO €€ NOCTUKEHUIO: COCTABJIATH IJIAH
JEUCTBUM, PaACIPEACIIATh POJIA C YYETOM MHEHHUH YYaCTHHUKOB,
00CyX1aTh pe3yJIbTaTbl COBMECTHOM pabOThI;

— OLICHMBATh KadyeCTBO CBOECro BKJIaAa W KaXJOI0 YyYaCTHHKa
KOMaHJbl B OOIIMI pe3ynbTaT Mo pa3padO0TaHHBIM KPUTEPHUSIM;

— OpeayiaraTb HOBBIE IIPOEKTHI, OLICEHMBATh HJIEU C IO3ULUU
HOBU3HbI, OPUTHHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

— OCYUIECTBJISITH IMO3UTHUBHOE CTPATErHYECKOE IIOBEJICHUE B
pa3Iu4YHbIX CUTyalUsX, IIPOSBIIATH TBOPYECTBO U
BOOOpaxeHHe, ObITh UHUIIMATUBHBIM.

YHuBepcajgbHbIe peryJsasTUBHbIC 1eUCTBUS

Camoopzanuzayus:

— CaMOCTOSITEJILHO OCYUIECTBJISITh MMO3HABATEJILHYIO NEATEIHHOCTH B
obiactu PHU3UKH U aCTPOHOMUHU, BBISIBISITH IIPOOJIEMBI, CTa- BUTh
u opmynupoBaTh COOCTBEHHBIC 3ajla4U;

— CaMOCTOSITEJILHO COCTaBJSITh IUJIaH PEUIEHUS pacyE€THBIX U
Ka4yeCTBEHHBIX 3a/a4, TUIaH BBIMIOJIHEHUS MPAKTUUYECKON padOThI C
YIETOM HMEIOIIUXCS PECYypPCOB, COOCTBEHHBIX BO3MOXXHOCTEH H
OPEIOUYTCHUM;

— JlaBaTh OINEHKY HOBBIM CUTYAalIUsIM;

— pacuIMpsATh PaMKH YY4€OHOTO MpeaMeTa Ha OCHOBE JIUYHBIX MpPE/I-
MNOYTCHUM;

— JeJyiaTh OCO3HAHHBINM BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce
Osi OTBETCTBEHHOCTH 3a PEIICHUE;

— OIICHUBATh MPUOOPETEHHBIN OMBIT;

— crtocoOCcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO DJSPYIAUIIANA B
ob6nacTtu (pU3UKU, TOCTOSTHHO TTOBBINIIATH CBOM 00Opa30BaTEIIbHBIN U
KYJIbTYPHBIA YPOBCHbD.

CamoKkomnmpoJie:

— maBaTh OIICHKY HOBBIM CHTyalHusIM, BHOCHUTH KOPPEKTHUBHI B

JIeITEIIbHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IICIISIM;
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— BJAJIETh HABBIKaMHU I103HABATEJIBHOU pedIeKCUU KaK OCO3HAHUS
COBEpLIAECMBIX JEUCTBUU U MBICIUTEIBHBIX I[IPOLECCOB, HX
pe3yabTaTOB W OCHOBAaHWUMW; HCIIOJIB30BaTh NPUEMBI pedIeKcUu
JIl OEHKHU CUTyaluH, BbIOOpa BEPHOTO PELIEHUS;

— YMETh OLIECHUBATh PUCKU U CBOECBPEMEHHO NPUHUMATH PEILICHUS
I10 UX CHUIXKEHUIO;

— OpUHHAMATh MOTHUBBI W apryMEHThl JAPYTUX NOpPHU aHaJIUu3e
pe3yJbTaTOB AESATEIBHOCTH.

Ilpunamue ceost u opyzux:

— NMpUHUMATH ce0s, TTOHUMasi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

— OPUHHUMAaTh MOTHUBBI U ApTyYMEHTHI JAPYTUX IIPU aHAJIU3E
pe3yibTaToOB ACATEIBHOCTH,

— MIpU3HaBaTh CBOE MPaBO M NPABO APYIrUX Ha OUIUOKH.

IIpeaMeTHBIE pe3yabTaThI
10 KJ1ace

B npouecce nzyuenus kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce
YUCHUK HAYy4YUTCS:

JIEMOHCTPUPOBATh Ha MOpUMEpaxX pojb U MECTO (QU3UKU B
(bopMupoBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
pa3BUTHH  COBPEMEHHOMW  TEXHUKHM M  TEXHOJIOTHM, B
OPaKTUUYECKOU JIESITEIIbHOCTH JIFOAEH;

— YYUTBIBATh TPaHUIBl IIPUMEHEHHUS H3YUYEHHBIX (QU3NIECKUX
MOJICJICM: MaTepuajibHas ToOYka, HWHEpIUajJbHasi CcUcTeMa
orcuéTa, abCONMIOTHO TBEPAOE TEJIO, HUJACAIBHBIN Ta3; MOJICIIH
CTPOCHHS Ta30B, XHUJKOCTEU UM TBEPABIX TEJ, TOYECUHBIN
JIEKTPUYCCKHUN 3apsijI IpU penieHun GU3NISCKUX 3aaad;

— pacno3HaBaTh (uzuvUeckKkue sBICHUS (MPOIIECChl) U OOBSICHSTH
WX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOU
TEOpUHU CTPOCHMUS BEIIleCTBA " JIEKTPOJIUHAMUKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE JABUXXEHUE,
CBOOOJIHOE TTaJICHUE TEJI, IBMYKEHHE IO OKPY>KHOCTHU, UHEPIIUS,
B3auMoJieicTBue Tei; auddy3usi, OpOYHOBCKOE JIBUKEHHUE,
CTPOCHHUE KHUAKOCTEH M TBEPABIX T, U3MCHEHHE O0O0BEMA Ten
Opu HarpeBaHuM (OXJIQXKACHWUHM), TEIJIOBOE pPaBHOBECHE,
UCIIapeHUEe, KOHJCHcalus, IUIaBJICHUE, KpHCTAJIUu3aIus,
KUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIIICHUE JIAaBJICHUS Ta3a IIpu
€ro HarpeBaHHUM B 3aKpPBITOM COCYyJd€, CBsI3b MEXIY
nmapaMeTpaMu COCTOSIHHS Ta3za B M30MpoIlleccax; DJICKTpU3aIus
TEJI, B3aUMOJACHUCTBUE 3apsiI0B, DJICKTpHUUIECKasT MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOC NCUCTBHS TOKA;

— OMHCHIBATh MEXAaHHYECKOE JBHIKCHHE, MCIIOJIb3ysl (PHU3HUYECKUEC
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BEJIWYMHBI: KOOpJAWHATA, MNOYyThb, I[E€PEMEIIEHUE, CKOPOCTh,
YCKOpEHHE, Macca Tejna, Chjla, UMILyJbC Tejla, KUHETU4YeCcKas
SHEprusi, MOTEHUHaJlbHAas DJHEpPrus, MeEXaHudeckas padorTa,
MEXaHU4YEeCKass MOINHOCTh;, IIpU ONMCAaHUM  NPABUIBHO
TpakToOBaTh (PU3UYECKUU CMBICI HUCHOJIb3YyEMBIX BEJIUYHUH, HUX
000O3HaYeHUsI W €AUHULBI, HAaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE
JMaHHYI0 (U3UYECKYIO BEJIMUMHY C JAPYTHMHU BEJIUYHMHAMU;
ONUCHIBATh HN3YyYE€HHBIE TEMJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE
SIBJICHUSI, MCIIOJb3Ys (PU3NUECKHE BEJIMYMHBI: JaBJICHUE Tasa,
TEMIIEpATypa, CPEAHsAsT KHHETHUYECKAsT DHEPTHUs XAOTUYECKOTO
JIBUKEHHUSI MOJIEKYJI, CPEAHEKBAApATUUYHAsA CKOPOCTbh MOJIEKYJI,
KOJIWYECTBO TEIUIOThbI, BHYTpPEHHsIsI DJHeprusi, padora rasa,
K03 PUIIMEHT NOJIE3HOIO JIEUCTBUS TEILIOBOI'O JIBUTaTeIsl; OpU
OTNMMCAaHUM MNOPABWJIBHO TPAKTOBaTh (PU3UUECKUH  CMBICH
UCHOJIb3YEMBIX BEJIMUUH, UX OOO3HAUEHUsI W EAUHUIIBI,
HaxXoAuTh (POpMyJibl, CBSI3bIBAIONIME JIAHHYIO (PU3UYECKYIO
BEJIMYHHY C JIPYTUMHU BEJIUYHUHAM;

ONUCHIBATh H3YYEHHBIE DJIEKTPUUYECKHWE CBOMCTBa BENIECTBA,
JICKTPUUECKHE SIBJICHUsI (OpOLECcChl) U  DICKTPUUECKYIO
IIPOBOJIUMOCTh Pa3JIMUHBIX Cpe€Ji, HCIOJb3ys (pU3NYECKHUE
BEJIMYHUHBIL:

DIEKTPUUYECKUN 3aps, DJJIEKTPUYECKOE MOJIe, HANPSKEHHOCTH
noJisg, IIOT€HUHWal, Pa3HOCTh NOTECHIMAJIOB, CHJA TOKa,
IEKTPUUYECKOE HAMNPSKECHUE, DIEKTPUUYECKOE COMPOTUBIIECHHUE,
3J1C, pabota TOKa; TIpU OMHCAHWUU TIPABUIBHO TPaKTOBATh
(buznUecKuil CMBICII UCTIOJIF3yEeMbIX BEIIUYHH, UX 0003HAUCHUS U
SAUHUIIBI; yKa3bIBaTb (POpPMYJbI, CBS3BIBAIOIIHE JIAHHYIO
(buznyeckyo BEIUUYUHY C APYTUMH BEIUYHUHAMU;

aHaJIN3UPOBaTh (PU3UUECKHUE MPOUECCHl U SIBICHUS, UCIOJIb3Ys
(pusnyueckre 3aKOHBI W OPHHIUNBI: 3aKOH BCEMHPHOTO
Tsairorenusi, I, Il m III 3akonbl HbrOTOHaA, 3aKOH COXpaHEHUS
MEXaHUYECKOW DHEPrumM, 3aKOH COXpaHEHHUus HWMITyJibca,
OPUHLUII  CYNEPHO3ULMHU  CUJI, TMPUHIWO  PpPaBHOIPABUSI
WUHEPLUAIBHBIX CHCTEM OTCYETA; MOJEKYJSIPHO-KUHETUUYECKYIO
TEOPUIO CTPOEHHUS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEJIHEU
KHMHETUYECKOW »HDHEPruv TEIUJIOBOTO JBUXKEHHUS MOJEKYJ C
aOCOJIOTHOU TeMIlepaTypoOu, IMEPBbIM 3aKOH TEPMOJIUHAMHUKHU;
3aKOH COXpPAHEHHUsS »DIIEKTPUYECKOTO 3apsaa, 3akoH Kynona,
3akoH OmMa, 3aKOHBI IOCJIEAOBATECIBHOTO U IapajiIeJIbHOTO
COCOUHEHHUS NPOBOJAHUKOB, 3aKOH Jkoyns—IJleHna; npu sTom
pa3ianyarhb CJIOBECHYIO dopmynupoBKy 3aKOHA, ero
MaTeMaTHUYECKOE BBIPAXEHHUE U YCJIOBHUS (IpaHULbI, 00JIACTH)
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MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TPUHIIMIBI AEUCTBUS MAIlWH, IPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3InyaTh yCJIOBUS UX OE30IIaCHOTO
HWCITIOJI30BaHUS B TIOBCEAHEBHOM >XU3HU;

BBITIOJHATh OKCOEPUMEHTHI MO HCCICAOBAHUIO (PHUIHUECKUX
SIBIICHUH M MPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MepeHui: npu >ToM GopMyIUpoBaTh IpodleMy/3agauy |
TUOOTE3y YYEOHOIro »OKCIIEPUMEHTa; CcOoOUpaTh YCTAHOBKY U3
MPEI0KEHHOTO 00OpyIOBaHHUS; IMPOBOAUTH OITBIT u
dbopmMynupoBaTh BEIBOJBI;

OCYHISCTBISATH TIPSIMBIE M KOCBEHHBIE H3MEPEHUS (PU3UIESCKUX
BEJIMYWH; MPH dTOM BBIOHPATH ONTUMAIbHBIN CIIOCOO M3MEPECHUS
M WCHOOJIb30BaTh HM3BECTHBIE METOJbl OIIEHKU ITOTPEITHOCTEHN
U3MEPEHUN;

HCCIIeIOBaTh 3aBHUCUMOCTH MEXIy (U3UYESCKUMH BEITUYWUHAMH
c HMCIIOJIb30BAaHUEM MpSIMBIX ~ WU3MEpPEHUU: npu  ITOM
KOHCTPYHUPOBATH YCTaHOBKY, ¢ukcupoBaTh pe3yIabTaThI
MMOJTYYESHHOMN 3aBUCUMOCTH (PU3HUUECKUX BEIIMYUH B BUAC TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI 10 PE3yJibTaTaM HCCIICIOBAHUS,
coOmroaaTte TpaBujia Oe30macHOro Tpyda HOpU  IIPOBEACHUU
HCCJIEAOBAaHUM B paMKaxXx Y4eOHOro J3KCOEepUMEHTa, Yy4ueOHO-
HCCclIe10BaTeIbCKOM u MMPOEKTHOM NesITeTbHOCTHU C
HCIIOJIb30BAHUEM HM3MEPHUTEJIbHBIX YCTPOUCTB W J1a0OpaTOPHOTO
obopynoBaHHUS;

pemiatk pacu€THBIC 3aJla4M C SBHO 3aJlaHHOM (PU3HYECKON MOe-
JIbIO, UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI U NPUHIIUIBI, HA OCHOBE
aHaJiu3a YyCJOBHUS 3aJadd BbIOHpaTh (PHU3UYECKYIO MOJICIb,
BBIACHATh (HUBUUCSCKHUE BEIUYUHBI U (HOPMYJIbI, HECOOXOIUMBIC
JJ1s1 €€ pelleHns, HPOBOAUTh PacyEThl U OLIEHUBATh PEalbHOCTh
MO-JIY4YE€HHOTO 3HaYeHUs (PU3NIECKON BEIHUUYUHBI;

peuiath  KAa4yeCTBEHHBIE  3aJlayd:  BBICTpAWBaTh  JIOTUYECKH
HEOPOTUBOPEUYMBYIO ILIENOYKY PACCYXJICHUU C ONOopou Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUUYECKHUE SBICHUS;
WCMOJIb30BaTh MPHU PEHICHUU yU4eOHBIX 3a7a9 COBPEMEHHBIC HUH-
(dopmarmmonHble TEXHOJIOTHUH IJIsI TOUCKA, CTPYKTYPHUPOBAHWUS,
WHTEpOpETAllUM W  OpPEACTaBJICHUST Yy4eOHOM W  Hay4dHO-
MOoNyJIpHOW  uWHOpMAIIUKU, TOJYYECHHOW W3  Pa3INIHBIX
UCTOYHUKOB; KPUTHYECKH  aHaJIU3UPOBATh  IOJydaeMYIO
nHpoOpMaUIo;

OPUBOJIUTh NOPUMEPHI BKJIaJda POCCHHUCKUX U 3apyOeXHBbIX
yU4€HBIX-(PU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILECCOB
OKpY>Karollero Mupa, B pa3BUTUE TEXHUKH U TE€XHOJIOTHUH;
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— WCTOJB30BaTh TCOPETHUCCKUE 3HAHUS MO (PU3UKE B MTOBCCIHECBHOU
)KU3HU JIIsi obecneueHusi O€30MacHOCTH HOpU  OOpalleHUU C
nmpudopaMl U TEXHUYCCKUMHU YCTPOUCTBAMH, JUIS COXPAHCHUS
3JIOPOBBbSI U COOJIIOAEHUSI HOPM DKOJOTHYECKOTO ITOBEACHUS B
OKPYKAIOILEU CpEaE;

— pabGoTaTh B TpYIIIE€ C BBINOJHCHUEM pPAa3JIMIHBIX COITHAIBHBIX
poJieH, MIIaHUPOBATh PAOOTY T'PYIIIHI, PAITHOHAIBHO PACTIPEACIISATh
0053aHHOCTH W IUIAHUPOBATh MACATCILHOCTh B HECTAaHIAPTHBIX
CUTYyaIMsX, aJlcKBaTHO OIIEHUBATh BKJIAJ] KAXKJOTO U3 YYAaCTHUKOB
rpynnbl B pPEIICHUE pacCMaTpPUBAEMOU IIPOOIEMBI.

11 kaace

B npouecce usyudenuss kypca ¢usukd 0azoBoro ypoBHs B 11

KJIaCCE€ YUYEHUK HAy4YHUTCs:

— IEMOHCTPUPOBATh Ha NOpUMEpax poJib U MeCcTO (U3UKU B
(GopMUpOBaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MHUpa, B
pa3BUTUU COBPEMEHHOU TEXHUKH U TEXHOJOTHUM, B MPAKTUUECKOHU
NEeSITeIbHOCTA JIOAEH, IIEJIOCTHOCTh M €IMHCTBO (PU3UYECKOU
KapTUHBI MUPA;

— YYUTBIBaTh TI'pPaHULBl HOPHUMEHEHUs] M3YyUYECHHBIX (PU3NYECKUX
MOJIeJIe: TOYEUYHBIH »JIEKTPUYECKUM 3apsig, Jyd CBeTa,
TOYE€UYHBIA HICTOUHHK CBETA, siiepHasi MOJAEJIb aToMa, HyKJIOHHasi
MOJI€JIb aTOMHOTO siJipa OIpU PEUICHUU (PU3NYECKUX 3a1ad;

— pacno3HaBaTh (pU3NUYECKHUE SIBJICHUS (IPOLIECChl) U OOBSICHATH
MX Ha OCHOBE 3aKOHOB 3JICKTPOJIMHAMUKU U KBAHTOBOU (PU3UKMU:

B3aUMOJCHCTBHE MAarHUTOB, DJJEKTPOMAarHUTHAasT WHIYKIIUS,
JeCTBUE MArHUTHOTO TOJSI Ha MPOBOJHUK C TOKOM U
JIBYOKYIITUUICST 3apsiJi, DJIEKTPOMAarHuTHBIC KOJICOAHUS U BOJIHHI,
NMpsIMO- JIMHEWHOE paclpoCTpaHEHHE CBETa, OTpaXeHUE,
npejoMiieHne, WHTephepeHNus, AUPPaKIIusd € IIOJISIPU3AIHAS
cBeTa, JAuUcmepcusi cBera; (GoTodieKkTpuueckui  3pdexT
(hoTordpdexr), CBETOBOC JaBJICHUEC, BO3HUKHOBCHHUEC
JIMHEWYaTOTO CIEeKTpa aroMa BOJAOpPOJa, €CTSCTBEHHasT o
WCKYCCTBCHHAsI PaIHOaKTUBHOCTB;

— ONHUCHIBATh H3YYCHHBIC CBOWCTBa BeEMIeCTBa (DJICKTPHUUYCCKHE,
MarHUTHBIC, ONTHYSCKHUE W DJJICKTPOMAarHUTHBIC SIBJICHUS

(mporueccsl), UCTIOJb3YS (pusnuaeckue BEJIUYUHBIL:
DIEKTPUYECKHN  3a- psiA, CWila TOKa, DJICKTPUUECKOE
HaMOpsDKEHUE,  DJICEKTPUUECKOE  COIPOTHBJICHUE, Pa3HOCTH

noteHnuanon, DJIC, padoTa Toka, HHAYKIHUSI MarHUTHOTO TOJIs,
cuna Awmnepa, cwia JlopeHna, HWHAYKTUBHOCTH KaTyIIKH,
DHEPrusi SJIEKTPUYECKOTO M MAarHUTHO- T'O MNOJIeH, Nepuos U
4acToTa KoJieOaHUM B KOJIeOaTeIbHOM KOH- Type, 3aps U cuiia



TOKa B TpoIllecce TapMOHUYECKHUX  DJICKTPOMarHUTHBIX
KoJiebaHuM, POKyCHOE pacCTOSIHUE U OINTUYECKas CUJia JINH3BI;
Npyu OIMMCAaHWUHU TIPABUIILHO TPAKTOBATh (PUBUYECKUN CMBICT
UCMOJIb3YEMBIX BEJIWYHWH, WX OOO3HAYCHUS W CIUHHUIIHI;
yKa3biBaTb (OPMYJIbl, CBS3BIBAIOIINE NAHHYIO (QU3UYCCKYIO
BEJIMYUHY C JIPYTUMH BEIIUYNHAMU;

OIMMCHIBATh H3YYCHHBIC KBAHTOBBIC SBJIICHUS HW IIPOIECCHI,
UCTIOJIB3YSI (pusmaeckue BCIIMYUHBI: CKOPOCTH
3JICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4YacTOTa CBeETa,
SHEPTUS W HUMNYJIbC (POTOHA, TEPHOJ] MoJiypacriajza, dHEprus
CBSI3U ATOMHBIX SJICp; NPU ONHCAHHUH IIPAaBHIIBHO TPAKTOBATH
(pusmaeckuii CMBICIT UCITOJIB3YEMBIX BEIIHYUH, UX OOO3HAUYCHHUS
U CIWHUIBI, YyKa3bIBaThb (OPMYJIbI, CBSI3BIBAIOIIME JaHHYIO
(pusmdeckyro BEIWYHMHY C APYTHMH BEIWYWHAMH, BBIYHCISITH
3HaYCHUEC (QPU3NICCKOU BEIIUUYHNHBI;

aHaJIU3UPOBATh (PU3UYECKHUE MPOIECChl U SIBICHUS, WCIOJIb3YsI
(pusmyeckre 3aKOHBI W IIPUHIIHIIBI: 3aKOH 3JICKTPOMAarHUTHOM
WHJIYKIIUW, 3aKOH IIPSIMOJIMHEHHOIO paclpoOCTPaHCHHUS CBETa,
3aKOHBI OTpPaXCHHUSI CBETAa, 3aKOHBI MNPEIIOMJICHHUS CBETA;
ypaBHeHUe OWHITeHHa 11 poToddderTa, 3aKOH COXpaHCHUS
DHEPruu, 3aKOH COXPAaHEHHUS HMIYJIbCa, 3aKOH COXpaHCHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHCHUsI MacCOBOTO YHCIIA,
noctyiaaTel bopa, 3akOH pagMOaKTHBHOIO paclaja; MPH dTOM
pa3muJyaTh CJIOBECHYIO dbopmynupoBKy 3aKOHa, ero
MaTeMaTUYeCKOE BBIPpAXXCHUE W YCIOBHUS (TpaHHUIBI, O00JIACTH)
MMPUMEHUMOCTH;,

onpenensTh HampaBJ€HUE BEKTOpPa UHAYKIIMU MArHUTHOTO IIOJIS
NPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuibl JlopeHna;

CTPOUTHL UM OINHUCHIBATh WU300paK€HUE, CO3/1aBa€MO€ ILIOCKUM
3€epKaJIOM, TOHKOM JIMH30U;

BBITIOJIHSITh DKCIIEPUMEHTHI II0 HCCJIEIOBAHUIO (U3UUECKHUX
SIBIICHUW W MPOIIECCOB C MCMHOJBb30BAHUEM IIPSIMBIX U KOCBECHHBIX
U3MEPEeHU: mOpu dSToM (OpMyIUpoBaThH HOpoodeMy/3amady U
TUNOTE3y YYEOHOTO OKCIEPUMEHTAa; COoOupaTh YCTAaHOBKY U3
MTPEI0OKEHHOTO o0Opy/TIOBaHHUS; MMPOBOAUTH OMBIT u
dbopmynupoBaTh BBIBOJHI;

OCYHIECTBJIATh NOpPsIMbIE W KOCBEHHBIE H3MEPEeHUs (PU3UICCKUX
BEJIWYHWH; TIPU ITOM BBIOMPATh ONTUMAJBHBIN CIIOCO0 U3MEPEHUS
U WCIIOJIb30BaTh W3BECTHBIC METOJBI OIEHKH MOTPEITHOCTEH
U3MEPEHUN;

— HCCJIICOAO0BATh 3aBUCHUMOCTH (l)I/IBI/ItIeCKI/IX BCIINYHNH C

WCOOJIb30BAHUEM IIPSIMBIX U3MEPEHUM: IPU 3ITOM KOHCTPYUPOBATH
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YCTaHOBKY, (DMKCHUPOBATh PE3yJbTaThl HOJYYEHHOW 3aBUCHUMOCTH
(puznyeckux BEIWYMH B BuUAE Ta0nul U TrpaduUKOB, JeJaTh
BBIBO/JIBI IO PE3YyJbTaTaM HCCIEIOBAHUSA;

cobOmroaatre TnpaBuiia Oe30macHOro Tpyda HOpU  IIPOBEACHUU
HCCJIEAOBAaHUM B paMKax yY4YeOHOro »SKCIEpUMEHTa, Y4yeOHO-
HCCIIe10BATEIbCKOM u MPOEKTHOU JIesITEIbHOCTHU c
HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M Ja0OpaTOPHOTO
obopynoBaHuUs;

pemiate pacuy€THBIE 3ajJadyd C SBHO 3aJlaHHOM (Qu3udyeckou
MOJIEJIbI0, WUCHOJb3ys (PU3NUECKHE 3aKOHbl W NPUHIMIIBI; Ha
OCHOBE aHajiu3a YCJOBHUS 3aJlayd BbIOUpaTh (PUIHUYECKYIO
MOJI€JIb, BBIAEIATh (PUIUYECKHUE BEJIUYUHBI U (QOPMYJIHI,
HeoOxoaumble Jig €€ pelnieHusi, NOPOBOJUTH pacy€Thl U
OlLICHUBAaTh PEAJIbHOCTh MOJYYEHHOr'o 3Ha4YeHUs1 (PU3UYECKOU
BEJIUYUHBI;

pemiatb  KadecTBEHHBbIE  3a/ladyd:  BBICTpAWBaTh  JIOTHYECKHU
HETIPOTUBOPEYUBYIO IIEMOYKY paCCyXJAE€HUH ¢ omnopoil Ha
W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUUYECKHUE SBICHUS;
HCII0JIB30BaTh MPHU PEUICHUH YYeOHBIX 3a/lad COBPEMEHHBbIE UH-
(popManiMOHHBIE TEXHOJIOTUM JIsI OUCKA, CTPYKTYpHUpPOBaHMUS,
WHTEpIpeTallud W  [OpPEJACTaBICHUsT ydyeOHOM W Hay4dHO-
NOMYyJISIpHOW  WHpOpMalMH, HOOJYYEHHOHW U3  Ppa3IMUYHBIX

WCTOYHUKOB; KPUTHYECKH  aHAJIIU3UPOBATH  IMOJydaeMYFO
nHpOpMaHIO;
OOBSICHSATh  NPUHIOHUIBI  JICHCTBUS  MalluH, NPUOOPOB H

TEeXHUYECKUX YCTPOMCTB; pa3iauyaTh YCJIOBUS HUX O0€30MacCHOrO
HWCHOJIb30BAaHUS B MIOBCEIHEBHOU >XU3HU;

NPUBOAUTh HPUMEPHI BKJIaJla POCCHHUCKHUX U 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pPa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB
OKpY KaroIMIero Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHUH;
HCIIOJIF30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3UKE B MMOBCETHEBHOU
)KU3HU JIIsi oOecrnedeHuss O€30MacHOCTH MOpHU  OOpalleHUuH C
npudbopaMu MU TEXHUYECKUMHU YCTPOUCTBAMH, IS COXPAHEHUS
3IOPOBbSI W COOJIOAEHWUS HOPM DKOJIOTUYECKOTO MOBEACHUS B
OKPYXKaIOIEU Cpeae;

paboTtaTth B Tpynmne C BBIIIOJIHEHUEM Pa3JIMYHBIX COIHAITBHBIX
poJieit, mIaHupPOBaTh PA0OTy T'PYIIITHI, PAITHOHAIBHO PACTIPEACIISTh
00s13aHHOCTH U IUIAHUPOBATH MACATEILHOCTh B HECTAaHIAPTHBIX
CUTYyaIusiX, aJIcKBAaTHO OIICHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHHUKOB
Tpynnbl B peIlIeHUuE paccMaTpUBaAEeMOU MPOOIIEMBbI.

TemaTnueckoe INIAHUPOBAHHUE
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10 xaacce

Ne | HammenoBanue KosmuecTBo yacos DNEKTPOHHBIE

I/ | pa3/iesioB U TeM Beero | Kourp | JlaGopa (mudpoBkIe)
MIPOrpaMMBbl oOpa3oBaTeIbHbIC

OJIbHBI | TOPHBIE CVDOLL
e paboThHI peeyp
paboThI

1 Pasnen 1. ®usuka u 2
METObl HAYYHOTO
[MO3HAHUA

http://resh.ru/

1.1 | ®usuka u MeToabI 2 1
HAYYHOT'O TTO3HAHUS

2 | Pa3zgen 2. Mexanunka 19
http://resh.ru/

2.1 | Kuaemaruka 5 2 http:/Aww.physics-
regelman.com
http://resh.ru/

2.2 | lnnamnka 8 1 2 http://www.physics-
regelman.com
http://resh.ru/

2.3 | 3aKOHBI COXpaHEHUS 6 1 hitp://www.physics-
regelman.com

3 Paznen 3. 20
MonexkynspHas pusnka
U TEPMOJIMHAMHUKA

http://resh.ru/

3.1 | Ocnosbr MKT 9 1 1 http://www.physics-
regelman.com
http://resh.ru/

3.2 | OcHoBBI 7 http://www.physics-

TCPMOANHAMUKHI regelman.com
http://resh.ru/

3.3 | Arperarnblie coctosiHus | 4 1 http://www.physics-
BemrecTBa. @a3oBEIe regelman.com
TepexXOoabl

4 | Pa3zgen 4. 22
DJIEeKTPOJMHAMUKA

http://resh.ru/

4.1 | DnexTpocTaThka 8 http://www.physics-
regelman.com
http://resh.ru/

4.2 | IlocTossHHBII 13 1 2

http://www.physics-
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http://resh.ru/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/

AJIEKTPUYECKUU TOK.
Tok B pa3au4HbIX

regelman.com

cpenax
Peseps 6
Hroro 68 5 8
11 kaacc
Ne | HammeHnoBaHue KonngecTBO yacos DNEeKTPOHHBIE
T/T1 | pa3/iesioB u teM | Beer | Kontpo | Jlabopa | (iugpoBbie)
IPOTPaMMBbI 0 JbHBIC | TOpHBIC | 00pa30BaTENbHBIE
paboThl | paboOTHI | pecypcChl
1 Pasnen 4.111
DIIeKTpOJUHAMUKA
(MpoomKEHHE)
1.1 | MarguTtHoOe noze. | 11 1 2 http://resh.ru/
DJIeKTPOMAarHUTHAs http://www.physics-
2. | Pazmen 5. KonebGanus u | 24
BOJIHBI
2.1 | Mexanuueckue ul9 1 http://resh.ru/
37€KTPOMArHUTHBIE http://www.physics-
KoJIeOaHus regelman.com
2.2 | Mexanuueckue ulb 1 http://resh.ru/
3J€KTPOMarHUTHBIE http://www.physics-
BOJIHBI regelman.com
2.3 | OnTuka 10 1 2 http://resh.ru/
http://www.physics-
regelman.com
3. | Pazmen 6. OcHoBrlI | 4
CIIeLIUAJIbHOU TEOpUU
OTHOCHTEJIBHOCTH
3.1 | Ocuoser CTO 4 http://resh.ru/
http://www.physics-
regelman.com
4, |Pazmen 7. KsauroBas |15
busnka
4.1 | DiileMeHTBl  KBaHTOBOM | 6 1 1 http://resh.ru/
OIITUKH http://www.physics-
regelman.com
4.2 | CtpoeHue aToma 3 1 http://resh.ru/
http://www.physics-
regelman.com
4.3 | ATOMHOE SIpO 6 1 1 http://resh.ru/
http://www.physics-
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http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/

regelman.com

5 Pasznen 8. DnemeHtsl | 7
ACTPOHOMHUHU 51
acTpo(U3uKu
5.1 | DireMeHTHI acTpOGU3HUKH | 7 http://resh.ru/
http://www.physics-
regelman.com
6 Oo6o0maromiee 4
MOBTOPEHUE
Peseps 3
HUroro 68

Y4eOHO-MeTOAMYECKOE 00ecnieueHHe 00pa30BaTeIbHOIO Mmpolecca

Oo0s3aTebHDbIE yqeﬁnble MaTepualbl 1/ YYCHUKA
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http://www.physics-regelman.com/
http://resh.ru/
http://www.physics-regelman.com/
http://www.physics-regelman.com/

o Makuwes I'.Al., Byxoeues b.b., Comckuit H.H. ®u3uka. 10 xiacc. Y4eOHUK
1u1st 001ieo0pa3zoBarenbHbIX opranuzanuii. M: IIpocsemenue, 2019.

o Makuwes I'.Al., byxoeuee b.b., Comckuii H.H. Yapyrun B.M. ®usuka. 11
Kjmacc. Y4yeOHMK I 001ieoOpa3oBaTeNbHBIX — OpraHu3zanuii.  M:
IIpocsemenue, 2019.

MCTO}]I/I‘-IGCKI/IG MaTepuaJbl AJdA YIUTEISA

o Makuwes I'.Al., Byxoeuee b.b., Comckuit H.H. ®u3uka. 10 xiacc. YueOHUK
1u1s 001eo0pa3zoBarenbHbIX opranuzanuidi. M: IIpocsemenue, 2019.

o Makuwes I'.Al., byxoeuee b.b., Comckuii H.H. Yapyrun B.M. ®usuka. 11
Knacc. Y4yeOHUK st oOmieoOpa3oBaTeIbHBIX — OpraHuzamuii. M:
IIpocsemenue, 2019.

o lanrwwenkoe B.C., Kopuiynoea O.B. IIporpamma kypca dpuzuku mist 10—11
KJ1laccoB 001eo0pa3oBaTenbHbIX opranusaiuid. M.: [Ipocsemenue, 2014.

e MynbTuMeuitHOe TpUiIoKeHne K yueOHuky Mskumesa ['.41., byxoBuesa
b.b., Corckoro H.H. ®u3uka. 10 knacc. M.: IIpocsemenue, 2019.

Hudposbie odpa3oBaTe/ibHbIEe pecypchl U pecypcebl ceTu UHTepHeT

http://www.physics-regelman.com
http://school-collection.edu.ru

http://www.fizika.ru/

http://www.gomulina.orc.ru/index1.html
http://www.alleng.ru/edu/phys2.htm
http://www.afportal.ru/teacher
http://learning.org/index.php?overiew&s=&category=0&tool=
http://www.all-fizika.com/

http://physic03.narod.ru

http://resh.ru/
http://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
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http://www.physics-regelman.com/
http://school-collection.edu.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.fizika.ru%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.gomulina.orc.ru%2Findex1.html&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.alleng.ru%2Fedu%2Fphys2.htm&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.afportal.ru%2Fteacher&cc_key=
http://learning.org/index.php?overiew&s=&category=0&tool
http://www.all-fizika.com/
http://physic03.narod.ru/
http://resh.ru/
http://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
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	- внутренней мотивации, включающей стремление к достижению цели и успеху, оптимизм, инициативность, умение действовать, исходя из своих возможностей;
	- эмпатии, включающей способность понимать эмоциональное состояние других, учитывать его при осуществлении общения, способность к сочувствию и сопереживанию;
	- социальных навыков, включающих способность выстраивать отношения с другими людьми, заботиться, проявлять интерес и разрешать конфликты.
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