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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHW K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON NMporpaMmsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no usuke onpenenser o0s3aTeNbHOE NPEIMETHOE COepIKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEHW OO0y4YaroUUuXCs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a/1a4yd MPOPECCUOHAIBHOM OpPUEHTALIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUMU IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI Il TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIINATBLHOCTSIM.

B nporpamme o pusmke onpenensroTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [iJIsi pa3pabOTKu TpeOOBaHWM K JHUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYalolIuXCsl, OCBOMBIINX
nporpaMmmy 1o Gpu3nKe Ha YPOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriiyOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO0/.

[Iporpamma no pu3rKe BKIIOYALT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3UKU Ha yTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX Pa00OYHX MPOTPamMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTaBICT BO3MOXKHOCTH I peaju3allii  Pa3IUYHbIX METOJUYECKHIX
MOJXO/IOB K TpPErNoJaBaHnio (U3UKU HA YIIIYOJIEHHOM YPOBHE TpPH YCIOBUHU
coxpaHeHus 00s13aTeIHLHOM YaCTH COJIepKaHUs Kypca.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkompHbIN Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTHUI B Chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpOBaHWE YMEHUN MPUMEHSITh HAYYHBIM METO] O3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(GbopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
($U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMHU, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkxke 00CYyXKIAeHUs
npo6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayO6naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUECKHE OIBITHI MPU HU3YYEHUU HOBOTO
Martepuasa, JabopatopHbie paOOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTuKyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IPOLIECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOATEJIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYLIECTBIIAETCA
YYaCTHHKaMU 00pa30BaTEIbHOrO MPOLIECCa UCXOI U3 OCOOEHHOCTENW MOYPOYHOIO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm stom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfiena Kypca, TaKk U HUHTErpupys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEJH JUJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKU JOIDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o Gpu3nKe yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanioHHOe 00opyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 000pynOBaHME JII YYCHUYECKHX TPAKTHYECKUX pPadboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUHU AHAJOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

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

dbopMHpoBaHHE UWHTEpeca M CTPEeMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTyaIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HUUCCKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax Oynyuen
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMUpOBaHKUE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
¢uznyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTUYECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJICNIA, AJEKBaTHOW YCJIOBHMSM 3a/Jadyd, B TOM 4YHUCIE 3aa4 WHXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPY>KAIOUIYIO CPENy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEpUMEHTOB, aHajiW3a U HUHTepIpeTauud HHGOpMaLH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

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

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha uzyuenne pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JEIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromIMXCsl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslil MeTo] mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEJIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPIOE TEIIO, UACATbHAS KUIKOCTD, UI€AIbHBIN a3, TOYSUHbIN 3aps).
['unote3a. @U3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DPU3nyecKas TEOpHsl.

Pons u MecTto QUMK B (OPMHUPOBAHMU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHne cuiibl TOKa U HAPSHKEHUS B IIENU MOCTOSTHHOTO TOKA IMPU TOMOIITU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBMkKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Paguyc-BekTop MaTrepuagbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLUUA HA OCU CHUCTEMbl KOOPAMHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOogHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO mMajeHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JUHEWHass cKopocTh. llepmon u yacrtora oOpaiieHusl.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IIPOLIECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL

Hemoncmpauuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMSL.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN IBUKEHHSI OJHOTO U TOTO K€ Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOI0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MPOMOPLUOHAIBHOM 3aBUCHMOCTH MEXIAy OalbHOCTBIO TOJNETA M
Ha4aJIbHOM CKOPOCTBIO TEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalieHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanenbie cuctemsl orcyé€ra. IlpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
U ux ciyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuyeckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHHS U CKOJIbKEHUSI.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

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

N3mepenne koaduimenta TpeHUs 1Mo BEIUYHHE YIIIOBOro KoddduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanne nBrKeHHsI OpycKa MO0 HAKIOHHOHN IIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumieHus. [lnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TMPOLECCHI: KPOHIITEMH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre ycIOBHI paBHOBECHS TBEPIAOTO TeNa, HMEIOLIETO0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PaCUYET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHBIX TOYEK. LleHTp macc
CUCTEMbI MAaTEpUATIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe CUIibl U U3BMEHEHHUE UMITYJIbCca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CHUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHuuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HeEprus.
[TorenuuanpHast SHEPTUsl ynpyro aegopMupoBaHHON TpyKuHBL. [loTeHnanbHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas 3Heprus Teina
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUIECKOM SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JBUKEHHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYypHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 2HEpTrun Telia MNPy COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpallleHUs] KUHETUYECKONM WM MOTECHLUHAIBHOW SHEPruil MNpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenue umiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenne Cuitbl TATH, CKOPOCTH MOJIENN DJIEKTPOMOOUIIS ¥ MOIIIHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON PHEPTUH MPYKUHBI ¢ PAOOTOMN CHUITBI
TPEHMUSL.

OmnpeneneHue pabOThl CHJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYysipHO-KMHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxkeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemiectBa. [locTtosinHas ABoraapo.



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

Mopens uaeanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3pb  MEXIy JaBICHUEM M  CpeOHEH  KUHETUYECKOW  DHEprueut
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW YHEPTUEH MOCTYIIATEIbHOI0 TEILUIOBOIO ABUXKEHUSI €€ YaCTHILI.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchbio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnmenmoBanne Tmporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIMJI000MEHE MEX Ty TOPSUYEi U XOJIOAHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mauiumbl.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. CamMomnpou3BOibHAA — pellakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHIEHTPALMS YacTHIL], BHICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYienbHas TeIIoTa CrOpaHHs
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOAMHAMMKH JIJIs1 PABHOBECHBIX IPOLIECCOB: YEPE3 33 JaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJ0IHOTO Tea K 0ojee HarpeToMy 6€3 KOMITEHCAlUU
(Knaysuyc). HeoOpaTuMoCTh IPUPOAHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIECH Cpe/bl.

TexHUYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpATOpPHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOT0 HAcOCa, yTHIIM3ALMs OMOOPTraHMYECKOTrO TOIIMBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOTO Ipolecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M JHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacplleHHble M HeHachllleHHBIE Mapbl. KadyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdHsbie Terna. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarus.

Hedpopmanuu tBEpROTO Tena. Pactsxkenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE W JIMHEWHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIUIOBOTO pacHIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 UIMEHT MOBEPXHOCTHOIO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermioBoe paclupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa W OLIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. Inexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJTYHIPOBOHHUKHU.
DneMeHTapHbIN ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyoHna.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jlunuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHAIBHOCT 3JIEKTPOCTATHYECKOTO MOJs. Pa3HOCTh MOTEHIMANIOB M
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy 3NEKTPUUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE coequHEHNE KOHAEHCATOPOB. [locnenoBarensHOe coenMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B JIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

OreHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulit 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenue U u DJ1C &.

3akod OMa U1l ydacTKa [eMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOMIAAd TONEPEYHOTrO CEUCHHS. Y IeJIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

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



MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TemioBas MOIIHOCTb, BbIIEIsE€Mas Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOITMYECKHE IPOLECCHL: aMIEpMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSDKEHUSA I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

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

HccnenoBanre 3aBUCUMOCTU CHJTBI TOKAa OT CONTPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MTOJFOCAMU UCTOYHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHune yaenbHOro CONPOTUBIIEHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HAOpsDKEHWS [JI  JIaMIIbl
HaKaJIMBaHUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PAa3MYHBIX  BEIIECTB.  JJIEKTPOHHAas
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHas POBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSISI NPOBOANUMOCTD TNOAA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTHKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeaeHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue kypca pusuku yrayoaéHHoro ypoBHs B 10 kiacce ocyliecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAYYHbIH (akT, TUmoTe3a, (PuU3nyeckas BEIUYUHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku u cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpPY)KaroIleW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTble KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KJIACC

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpuHIMD Ccyneprno3uuuu
MAarHUTHBIX NOJEW. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J|BH>KEeHUE 3apsHKEHHONW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHU, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUs MMyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, navopamopnsie padomeol, npakmuKkym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTHU CHJIbI AMIIEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOGanuid. Ilepron ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanne kosiebaHMM Tpy3a Ha MACCUBHOM TPYKUHE C IIEJIbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOMNX KOJIEOaHUM.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAToOpa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpPsDKEHHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M NOTpeOICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpoInepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
POJI0JIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCcTpaHEHUsT U JJIMHA BOJIHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus u audpakuus.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI pagIuOCBsI3U U TeNeBUACHUA. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepeHunu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3anys, tudpaxius, THTepPepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpaxkeHus. Mojieiab CBEeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHUS Ha ABYX LIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

DoTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre pOTOHOB IpU NEPEXOJIE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTh. Aubda-pacnaja. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4CHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonasl perucTpalvy U UCCIIENOBAHUS SJIEMEHTAPHBIX YACTHL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

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

EanHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHsbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEIHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. UEpHBIE NBIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenust 3B€31H0r0 HEOGa HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  U3MEPEHUM, MCCIEAOBAHWNW  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COJEpKaHUs paslienoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W IMPOTHOCTHYECKOW  (DyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisiercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumoresa, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHble MOJMIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX Y],
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpeHHe >KU3HEHHOTO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTDH TPAKTAHCKOMN MO3UIIMN 00YUAIOIIETOCs KaK AaKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTesbHON
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTH K TYMaHUTAPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATH OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHUE ACHCTBUU B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS
Bba3oBble JJoruueckue JeMicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYMS B PacCMaTpPpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUSI MPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTEpPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN €S TEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH TOHITHIMU U METOIAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB MMO3HAHNUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJady,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICATEIBHOCTH;

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

Pabora c nundopmanueii:

BJIAJI€Th HaBbIKAMU MOTy4YeHUsI HHGOPMAUU PU3NYECKOTO COJIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMS B Pa3IMUYHBbIX (popmaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHME Ha ypoKax (U3UKM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEUCTBHI C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JEATEIHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOM pabOThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOT0 MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIAUIUMU B 001acTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMH MO3HABATEIbHONH pEQIEKCUH KaK OCO3HAHMS
COBEpIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLUEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHNUS;

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

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHAJIU3€ Pe3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATh MOTHUBBI M ApPTyMEHTHl APYTUX IPH aHaJu3€ pPe3ylbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKHU.

B npornecce mOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,

OKOJIOTUYECKOHN, COIMAIbHOW ¥ OTHYECKOM cdepax IesTeTbHOCTH



YEJIOBEKa, POJIb M MECTO (DM3UKHU B COBPEMEHHON HAyYHOU KapTHHE MHPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3NUECKOIN KapTUHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEIeH (U3HMIECKUX TEIT U IPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHuabHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIcHHE,
aOCoOJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YNPyroe U aOCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJENN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpUCTAIIIMYECKOr0) TeNa, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMeEleHUs,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
dbu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbCa U MEXAHUYECKOH
SHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTECHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJUHAMHUKU (CBA3b JAaBJEHUSA HJEAJBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW JHEPrUel TEIUIOBOTO JBHKEHUS W KOHIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKON
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza C KOHUEHTpAIME MOJIEKYJl MU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPaHEHMSI SHEPrUU B TEIUIOBBIX IMPOIECCAX), MPU 3TOM HCIOJIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;



aHAIM3UPOBaTh M OOBACHATH HJIEKTPUUYECKHE SIBICHHUS, HUCIHOIb3Ys
OCHOBHBIE TOJIOKEHHUS W 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLIMII CYNEPIO3ULUN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes Ui 21eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEIUYMHBIL:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJl, CUJIa,
MOMEHT CHUJIbl, JaBJICHUE, TOTEHI[MAIbHAS YHEPTUsl, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl S3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBUS Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COIIOTHAs TeMIeparypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3yxa, KIIJ maeasbHOro TEIIOBOrO JBUTATENS; SJIEKTPUUYECKOE IOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HANPSIKEHHOCTH MOJII TOYEYHOTO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyME€ U B JIUAJIEKTPUKE, MOTEHIUANT
AIEKTPOCTATUYECKOTO MOJIs, PAa3HOCTh MOTEHLUUAIOB, 3JEKTPOJBHKYIIASL
CWJIa, CWJIa TOKA, HANPSYKEHUE, MOLUTHOCTh TOKA, JJIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUME  ydacTKa  LENu ¢
NIOCJIEIOBATEIbHBIM U MAPAJUIEIIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPIHS
AIIEKTPUYECKOTrO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUMA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHHE U KOHJEHCAIs, TUIaBJIeHUE U KPUCTaIU3alisl, HAallPaBJI€HHOCTh
TEIJIONepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYHMHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOITIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JeNaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIEI0BAHNS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYCHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPENIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4eOHOTrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENIbCKOM M TPOEKTHOW JEATEIIbBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3MYecKoil MOJENbI0: Ha OCHOBAaHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp u3MUECKOW MOJENH, OTBEYarollell TpeOoBaHUSM 3ajlayw,
MPUMEHSITEH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PELICHUS C YYETOM MOIYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETNIOYKY PACCYKIACHHUH C OITIOPON HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOICTBEHHOMN
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATIEHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONEp)KaHUsI C WCIOJB30BAaHUEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HaHUH B MPOLIECCE BBIOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyayuien npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xoHity oOyuenus B 11 knacce npeqMeTHbIE PE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJKHBL OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSl YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOM, COLIMAaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NESATEIbHOCTH YEJIOBEKAa U JajbHEHIIEM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢du3znueckoil Teopun B (POPMHUPOBAHMU MPEICTABICHUUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUYECKOE U OJHOPOAHOE MATHUTHOE IOJIS,
rapMOHHUYECKHE KOJeOaHHsl, MaTEeMaTUYECKU MAasiTHUK, HACATIbHBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHElUalbHOW  TEOPUHM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHHUS



NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
MU3MEHEHUS CUJIBI TOKA, TOCTYJIAaThl CHEIUAIbHON TEOPUH OTHOCUTEIIbHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordekra, mepBuiit 1 BTOpoi nmocTynatsl bopa, NpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsAIOBOTO U
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOJBIKYILAS CUJIA, HWHIYKIUA
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs MHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), annda- u 6eTa-pacnasl saep,
ramMma-u3iaydeHue saep, Gu3ndecKure MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJIsi MPOBOJAHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBAEMOE INIOCKUM 3€pKajloM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, DBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
bu3nuecKkux BeTMYMH B BHUAEC TpadukoB ¢ y4ETOM aOCOIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METOIbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOU
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHMM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pElICHUs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYEHHBIX
pe3yIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3leioB Kypca PU3UKH, a TAKKE UHTETPAIlMU 3HAHUN U3 APYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJNUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsl JadbHEWIEro pPa3BUTHS UYEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MEepepadOTKH U TMPEAbSIBICHUA Y4EOHOH H
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(OpPMaLUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYMIbl, PALIMOHAIBHO PACIPEACTIATh AeATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
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Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
. bubnuorexa [JOK
11 H
AYTHBI METO HOSHATIE HPHPOAL! 0 https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 L https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hpmaminica 10 https://m.edsoo.ru/7f41bf72
N bubmuorexa [JOK
2. 1
3 Cratiica TBEpAOrO TeNA > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
24 1 1
3aKOHbI COXPAHCHIS B MCXaHHKe 0 https://m.edsoo0.ru/7f41bf72
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
. bubnmuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKON TEOPUH 15 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 T T 20 1
CPMOZNTHAMZA. T SIUTOBAIC MattHe! https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUA BelecTBa. da3oBbie 14 1 bubnnorexa [JOK
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Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
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N . bu6mmoreka [IOK
4.2 [TocTOSIHHBIN 27EKTPUUECKUIN TOK 24 https://m.edsoo.ru/7f41bf72
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4. T
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Uroro no pazneny 94
Paznen 5. PU3HUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NPakTUKYM 16 16
Utoro no pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KIIACC

No KoauuecTBo yacoB
HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM POBbLIE)
n/n Bcero  Kontpoabnbie IIpakTnuyeckue
U TeM MPOrpaMMbI o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. 3JIEKTPOANHAMUKA
11 MarunuTtHoe 1oJje 14 https://resh.edu.ru/subject/lesson/5902/start/8703/
1.2 DIIEKTPOMATHHTHAS 13 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
WHIYKIIHS
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHn4eCKHE KOoIcOaHus 10 https://resh.edu.ru/subject/lesson/5903/start/46945/
2.2 DJICKTPOMATHHTHEIC 15 https://resh.edu.ru/subject/lesson/5903/start/46945/
KoJieOaHMs
M
2.3 CXauieCKie 1 10 1 https://resh.edu.ru/subject/lesson/4913/start/47383/
QJICKTPOMAarHMuTHLIC BOJIHBI
2.4 Ontuka 25 1 https://resh.edu.ru/subject/lesson/3829/start/197511/
Wroro mo paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TE

OPUU OTHOCHUTEJIBHOCTH

3.1 Ocnosbl CTO 5
Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

1

https://resh.edu.ru/subject/lesson/5907/start/48231/

41 KopnyckynsipHO-BOTHOBOM 15

yanu3m

4.2 dusmka atoma 5

https://resh.edu.ru/subject/lesson/3853/start/48173/

https://resh.edu.ru/subject/lesson/5845/start/151635/



4.3

®du3uKa aTOMHOTO s]Ipa U
3JIEMEHTapHbBIX YACTHUIL

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

Hroro no pazneny

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

25

DneMEeHTHl aCTPOHOMUU U

5.1 12 https://resh.edu.ru/subject/lesson/3918/start/48521/
acTpo(hU3HUKH
Uroro no pazaeny 12
Pazzen 6. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ ®uznyeckuil NpakTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBILIAIOLIEE IOBTOPEHUE
CucremaTtu3zanus u
000011IeHUE MTPEIMETHOTO
COJICp)KaHUS U OIBITA
7.1 JESITENLHOCTH, 15
MPUOOPETEHHOTO MPU
W3Y4YeHHH Kypca pusuku
10 - 11 xmaccoB
Uroro no pazaeny 15
PeszepBHoe Bpemst 10
BIIEE KOJIMYECTBO YACOB
OBbII] OJI CTBO YACO 170 16

I10 ITPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoumnuectBo yacos
K - 1 DJIEKTPOHHbBIE
OHTPOJIb- aKTH- ara
Nen/m | Tema ypoka P P uugposbie
Bcero  Hble YyecKue U3yqeHust
o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
1 ®dusnka — pyHIaMEeHTaIbHAS HayKa O IPUPOIC 1 Bubmiorexa OK
i K pPHp https://m.edsoo.ru/ff0c32e2
2 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnuorexa [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/ff0c33e6
3 DKCIEPUMEHT U TEOPHS B MIPOIIECCE MO3ZHAHUS 1
npupoabl. HabmroneHre u 3KCiepuMeHT B U3UKe
4 Crioco0b1 m3MepeHnst (PU3NIECKUX BETUINH 1
5 AOCOI0THAS M OTHOCUTEIbHAS MTOTPEITHOCTH 1
U3MepeHuil PU3NIECKUX BETUUNH
MopenupoBanue B pusuke. Ponab u Mmecto Gpuznku
5 B (hOpMHUPOBAHUH COBPEMEHHOIN HAYYHOMN 1
KapTHUHBI MUPA, B IPAKTUYECKOM JIEATETbHOCTH
JT0IeN
Mexannueckoe asuxenue. Cucrema oTcyera.
bu6nmorexa LIOK
7 OTHOCUTEIHPHOCTh MEXAaHUUYECKOTO JIBHIKCHMUSI. 1
https://m.edsoo.ru/ff0c3508
[Ipsimast 1 oOpaTHas 3a/1a91 MEXaHUKH
Pannyc-BekTop MaTepualibHOW TOUKH, €TO
8 MIPOEKITNY HA OCH KoopAuHAT. TpaekTopusi. 1

[Tepememnienue. Cxopocts. x nmpoekuu Ha ocu
KOOpAHWHAT



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKEHHUE.

9 ['padpuaeckoe onmcanue paBHOMEPHOTO bubmmorexa [JOK
p 5 p p https://m.edsoo.ru/ff0c3620
PSIMOJIMHEHHOTO JBUKECHUS
10 CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue
3a/1a4
HepaBHomepHoe aBukenue. MrooBeHHas
11 CKOpocTh. Y ckopenue. [IpsmonuneitHoe bubmorexa LOK
p ' p P https://m.edsoo.ru/ff0c372e
JIBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C IOCTOSIHHBIM YCKOPEHUEM
CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO
13 MMaJeHus. 3aBUCUMOCTb KOOPANHAT, CKOPOCTH buGnuorexa [IOK
] P > CKOP ’ https://m.edsoo.ru/ff0c39cc
YCKOpPEHUS OT BPEMEHH U UX rpaQuKu
14 JIBukeHHE Tena, OPOIIEHHOTO MO YTIIOM K
TOPU30HTY
KpuBonunelinoe aBuxeHue. JBrxeHue mno
15 OKPY’KHOCTH. YTJIOBasl U TMHEHHAsA CKOPOCTb. bubnmnorexa [JOK
Ilepuon m wacrora. LleHTpocTpeMUTENBHOE U https://m.edsoo.ru/ff0c3ada
MOJTHOE YCKOPEHHE
16 Konrponsnas padora Nel "Kunemaruka"
[IepBbiit 3axk0H HproTona. MHEpumanbHbIe
R bubmuoreka [IOK
17 cucTeMsbl oTcyéTa. [IpuHIMI OTHOCUTENBHOCTH
B https://m.edsoo.ru/ffOc3be8
lanunes. HennepimanbHble CUCTEMBI OTCUETA
18 Cuua. PaBHOnelicTBYIOIAsA cuia. Bropoit 3akoH bubnmnorexa [JOK
Herotona. Macca https://m.edsoo.ru/ff0c3be8
. . bubnmnorexa [JOK
19 Bzaumopeinicteue ten. Tperuit 3akoH HeroTona 1

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

[IpuHnun cynepnosunuu cui. Pemenue 3anay Ha

20 npUMeHeHue 3akoHOB HproToHa
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bubnmnoreka HOK
IPaBUTALMOHHON U HHEPTHON MacCChI https://m.edsoo.ru/ff0c3d00
22 Cwita TsDKeCTH U yCKOPEHHE CBOOOHOTO A ICHUS
JIBrxkeHne HeOECHBIX Te U MX MCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBast kocMHuuecKas CKOpOCTb.
3akonsl Kennepa
bubnunoreka LIOK
24 Cua ynpyroctH. akow I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. [Ipupona v BUIBI CHIT TPEHHS.
25 I[BH)KZEHe B mnixgcm urasec yqéT(I))M CHUTBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
COIIPOTHUBIICHUS CPEJIBI
26 Hasnenue. 'mapocratuueckoe napnenue. Cua
Apxumena
97 AbcomoTHO TBepnoe Teino. [ToctynarensHoe u
BpalaTeabHOE IBUKEHNUE TBEPAOro Teja
28 MOMEHT CUJIbl OTHOCHTEIIBHO OCH BpaIllCHUS. bubmuoreka [IOK
[Imeqo cumel https://m.edsoo.ru/ff0c41a6
CrnoxeHue cuil, IPUIIOKEHHBIX K TBEPJOMY TeIly.
29 Lentp TsokecTn Tena. Y CIOBUS paBHOBECHUS
TBEpAOTo Tesa. Buibl paBHOBECUS
30 Pemenue 3amau
31 KonTponbhas pabota Ne2 "Jlunamuka. Cratuka
TBEpAOro Tema"
39 NMnynbe MaTepuaabHOM TOUKH, CUCTEMBI bubmuoteka [IOK

MaTCpHAJIBHBIX TOYCK. HeHTp MacC CUCTEMbI

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

MaTCpHAJIbHBIX TOYCK. TeopeMa O IBMKXCHHU
LOEHTpa MaccC

33

34

35

HMMnynbsc cuiibl M1 M3MEHEHUE UMITYJIbCA TEIa.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JIBUKCHHE

MomeHT HUMITYJIbCa MaTCpI/IaHBHOfI TOYKH.
HpCZ[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnn. I'padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJTBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4502

37

38

Kunernueckas sneprus. Teopema 06 n3MeHEeHUH
KMHETUYECKON SHEPrUu MaTepPHUAIIbHON TOUYKHU

IToTeHuanbHble 1 HENOTEHIUAJIbHBIE CUIIBI.

[TorennuanbHas sHeprus. Bropast kocMuueckas
CKOPOCTb

bubmmoteka IIOK
https://m.edsoo.ru/ff0c461a

39

Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOThI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHEM
MEXAHUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON DHEPTUH

bubmmoreka IIOK
https://m.edsoo.ru/ff0c478c

40

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepHyiun 715 U€aTbHOM KU IKOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

41

42

KonTpomnpHas padora Ne3 "3akoHbI COXpaHEHHUS B
MeXxaHuke"

Pa3Butue npencraBieHuil 0 npupoie TEIIOTHI.
Ocnousle nonoxenus MKT. duddysus.
BpoyHoBcKkoe nBUXEHUE

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 Ten. XapakTep ABMKCHUS U B3aUMOJCHCTBHS
YaCTHII BEIIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB).
KomuuecTtBo Bemectna. [locrosnaas ABorajipo
45 Temneparypa. TemnoBoe paBHoBecue. [llkana
Lenscus
46 Pemenue 3amay
. bubnuorexa [IOK
47 W neanbupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/ffocAfde
48 VpaBuenne Menneneesa-Kitaneiipona. Pemenue
3a1a4y
bubnuoreka [{OK
49 AoOcomoTHas Temriepatypa. 3akoH JlanpToHa https://m.edsoo.ru/ff0c51 e
H3omporeccsl B uaeanbHOM rasze ¢ MOCTOSTHHBIM bubnnorexa [JOK
50 KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
51 ['padmyeckoe mpecTaBiIeHHE U30MPOIIECCOB:
M30TepMa, U30X0pa, n300apa
52 OcnoBHoe ypaBHeHne MKT
53 Pemenue 3amau
CBs13b a0COMIOTHON TEMIIEpaTyphl
54 TepMozu/IHaMI/iquKoﬁ CIiI’CTeMLI Co cpenHen
KMHETUYECKOU dHEPTUEH MOCTYMAaTeIHbHOTO
TEIIOBOTO JIBHKEHUS €€ 4acTHI]
55 O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME
"OcHoBbl MKT"
56 KontponbHas padora Ne4 "OcnoBel MKT"



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

57

58

TepmonuHamMuueckasi cucTeMa. 3a/lanne
BHemHuX ycyoBuil 1yt T/L cuctemsl. BHentnue u
BHyTpeHHHE napameTpsl. [Tlapamerpsr T/L
CHUCTEMBI KaK CpeTHUE 3HAUCHUS BEJIIMYWH,
OTIMCHIBAIONIUX €€ HA MUKPOCKOTIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpou3sBoiibHas penakcamus T/ cuctemsl k
TEIJIOBOMY PaBHOBECHIO

59

60

61

Mojenp uIealIbHOTO Ta3a B TEPMOIMHAMUKE.
VY ciioBUs TPUMEHUMOCTH 3TON MOJEIN

VYpasuenne Menjeneesa-Knaneiipona u
BBIpQXCHHE ISl BHYTPEHHEH SHEPTUu

Boipaxkenue anst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaJIbHOIO Tra3a.
KBazucrtarnueckre U HECTaTUYECKHE MPOLIECCHI

bubmuoreka [IOK
https://m.edsoo.ru/ff0c5952

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue pabotsl o rpaduky npouecca Ha
pV-nuarpamme

63

64

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI pabOTHI

KOHBGKIII/ISI, TCIJIOMPOBOJAHOCTD, U3JTYUCHUC

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36

65

66

KonunuecTBo Temnotel. TennoéMKoOCTh Tena.
VY enpHast 1 MOJISIpHAs TEIIOEMKOCTH BEIIECTBA.
VY nenpHas TEMI0Ta CropaHus TOIUIMBA

Pacuér xonu4decTBa TEIIOTHI IIpu TCIUIonCpeaalcC

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[onsarue 06 agunabaTHom npouecce. [lepBorii

bubnunorexa LIOK

67 3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ffOc5efc
68 KonudecTBo TemnoTel u paboTa Kak MepbI
U3MEHEHUs BHyTpeHHel sHepruun T/1 cucremsl
Bropoii 3akoH TepMOIMHAMUKH 11 PABHOBECHBIX
69 Y HEpPaBHOBECHBIX MporieccoB. HeoOpaTtumocTh bubmorexa LOK
https://m.edsoo.ru/ff0c6230
MPUPOIHBIX MTPOLIECCOB
. bubnuoreka [{OK
70 [Tpunimne! aeiicTBus TeraoBbix MarmuH. KIT{ https:/m.edsoo.ru/ff0c600a
71 MakcumansHoe 3nadenue KIT/I. Ilukn Kaprao
72 Pemenue 3amau
DKOJOTUYECKHUE ACTIEKTHI UCTIOIb30BAHUS
73 TEIUIOBBIX ABUTareneil. TemnoBoe 3arpsi3HeHne
OKpYXKaroIIel cpebl
74 Pemenue 3amay
0O00011eHne U cCUCTEMATU3ALMS 3HAHUHN 110 TEME bu6nmorexa LIOK
75 " " .
Tepmonunamuka. TemnoBbie MalIMHbI https://m.edso00.ru/ff0c6938
76 Konrtponbnas padora Ne5 "Tepmoannamuka. bubmmnoreka HOK
TeroBble MaIMHBI" https://m.edsoo.ru/ff0c6a50
77 [TapoobpazoBanue u konaeHcauus. Mcnapenue u bubmmnoreka HOK
KUTIEHUE. Y IeibHasl TerioTa Napooopa3oBaHUs https://m.edsoo.ru/ff0c63b6
Haceimiennbie 1 HEHACHIIIEHHBIE TTapHhI.
KadecTBeHHast 3aBUCUMOCTbH TNIOTHOCTH U
78 JABJICHUS HACBHIIIICHHOTO Mapa OT TEMIEePaTyphl,

UX HE3aBUCUMOCTh OT 00bEMA HACHIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT
JIaBJICHUS B )KUJIKOCTU



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

bubnunorexa LIOK

7 OTHOCHTEJIbHASI BIIAXKHOCTh https://m.edsoo.ru/ff0c64d8
80 Pemenue 3anau
81 TBépnoe teno. Kpucraminueckue u amopgHbie bubmmoreka [JOK
TeJla. AHU30TPONUS CBOMCTB KPUCTAIIOB https://m.edsoo.ru/ffoc65f0
82 [1naBnenue u Kkpuctaumsanus. Y 1enbHas Bbu6muoteka [JOK
terutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
Hedbopmaruu TBEpAOTO Tena. PacTskenue u
83 oxarue. Cosur. Mogyns FOnra. [Ipenen ynpyrux
nedopMaruit
TemnioBoe paciuivpeHue XKUAKOCTeH U TBEPIBIX
84 TeJ. AHTApMOHHU3M TETUIOBBIX KOJICOAHUN YaCTHI]
BEIeCTBa
85 [IpeobpazoBanue suepruu B (pa30BbIX mepexonax
86 YpaBHEHHE TEIIOBOTO OamaHca bubmmorexa [IOK
https://m.edsoo.ru/ff0c6820
87 Pemenue 3amau
[ToBepxHOCTHOE HaTshKeHHe. KanumisipHbie
88 sBieHus. JlaBneHue moj UCKpUBIEHHOM
MOBEPXHOCTHIO KuAKocTu. Popmyna Jlammaca
O00011eHNe U CUCTEMAaTU3ALMS 3HAHUI 110 TEME
89 "ArperatHble cocTossHUs BelecTBa. da3oBbie
nepexonl"
90 KonTponbhas padota Ne6 "Arperarnoie
cocTosiHus BemecTBa. @a3oBbie mepexo bl
o1 DJeKTpu3anus Tei U €€ MpOosIBICHUS. bubnmnorexa [JOK

DnekTpuueckuii 3aps. J[Ba Buma dJEKTPUUIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsaa0B. [IpOBOAHUKY, AUINEKTPUKHU U
MOJTYTIPOBOTHUKHU

92 DJIeMEHTAPHBIN JIEKTPUYECKUM 3apsia. 3aKOH bubnmnoreka HOK
COXPaHEHHUs JIEKTPUYECKOTO 3apsa https://m.edsoo.ru/ffOc6bcc

93 BsaumopaeiictBue 3apsaaoB. Toueunsie 3apsibl. bubmmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0c6ce4

94 Pemenue 3amau

95 Onekrpuueckoe nojie. Ero aeilictBue Ha
IIEKTPUICCKUE 3aPSIJIbI
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.

96 [Tpo6ubiii 3apsia. JluHuKM HANPSHKEHHOCTH bubmmoreka [JOK
3JIeKTpUYecKoro nojig. OMHOpOgHOE https://m.edsoo.ru/ff0c6df2
AIEKTPUUYECKOE T10JIe

97 [ToTeHunanbHOCTh JIEKTPOCTATUIECKOTO TOJIA. bubnunoreka LIOK
Pa3zHoCTh MOTEHIIMATIOB U HAMPSIKEHUE https://m.edsoo.ru/ff0c6f00
[ToTeHnmansHas SHEPTHS 3apsaa B

98 AJIEKTpOCTaTUYECKOM TMosie. [ToTeHmman
IEKTPOCTATUYCCKOTO TTOJIS

99 CBs13b HANPSKEHHOCTH TIOJISL U Pa3HOCTH
MOTEHIINAJIOB JUIS AJICKTPOCTATHYECKOTO TTOJIS

100 [TpyHIMI CyNIEpIIO3ULIUY IIEKTPUUECKUX MTOTIEH

101 Pemenue 3amau

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apshKEHHOMN chepsl
[Tosre paBHOMEPHO 3apsDKEHHOTO 110 00BEMY

103 nrapa. [lone paBHOMEpPHO 3apsKEHHOM

OECKOHEUYHOU IUIOCKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HpOBOl[HI/IKI/I B DJICKTPOCTAaTUUCCKOM II0JIC.

bubnunorexa LIOK

104 VYcnoBue paBHOBECHS 3apsIOB https://m.edsoo.ru/ff0c7018
105 JIN3IIeKTPUKY U TIOTYITPOBOAHHUKY B
AIEKTPOCTATUUECKOM I10JI€
106 Konnencarop. D11eKTpoEMKOCTh KOHAEHCATOPA. bubmmoreka [JOK
DJIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCAaTOpa https://m.edso00.ru/ff0c7126
107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB
108 [TocnenoBarenbHOE COETUHEHHE KOHIEHCATOPOB
109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
110 Pemenue 3amay
111 JIBr>keHue 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM
AIEKTPUUYECKOM T10JIe
112 Pemenue 3amay
113 O00011eHNe 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME
"DnexkTpuueckoe mnosie"
114 KonrtponsHas padora Ne7 "Dnekrpuueckoe mosue"
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOTO
TOKa
116 Wcrounuku Toka. Hanpsixenne u 3/1C
117 3akoH OMa JJig y4acTKa LHenu. DIEKTPUIECKOoe
CONPOTHUBIICHUE
3aBUCUMOCTh COMPOTUBIIEHUSI OAHOPOJIHOTO
118 MPOBOJIHUKA OT €r0 JIMHBI U IJIOIIA N

MOICPCUYHOTO CCUCHUA



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA. Pemenue

119 1
3a/1a4
120 ITocnenoBarenbHOE, NapajuIeIbHOE, CMELIAHHOE 1 bubnmmoreka LIOK
COEMHEHUE TPOBOJHUKOB https://m.edsoo.ru/ff0c74f0
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKHUX LICTICH. 1
[TpaBuna Kupxrodga
122 Pemenue 3amau 1
123 PaGora sanexrpuyeckoro Toka. 3akoH J[>xoyms — 1 bubnnoreka [JOK
Jlenna https://m.edsoo.ru/ff0c7838
124 Pemenue 3amay 1
125 MOIIHOCTH ICKTPUUECKOTO TOKa. TermoBas 1
MOIIHOCTb, BBIICTIsIeMasi Ha PE3UCTOPe
126 Pemenue 3amay 1
127 O/1C u BHyTpeHHEE COIPOTUBICHUE HCTOUHUKA 1
TOKa
128 3akon OMa AJist TOJTHOM (3aMKHYTOM) 1 bubmuoreka [IOK
ANEKTPUYECKOMN LETIH https://m.edsoo.ru/ffOc7ae0
129 Pemenue 3amau 1
130 MOIIHOCTh HCTOYHHKA TOKA 1
131 KopoTkoe 3ambikaHue 1
132 KonpneHncarop B 11enu NoCTOSTHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3agad o teme "I1oCcTOSHHBIHN 1
3IIEKTPUYECKUM TOK"
135 Pemenue 3agau no reme "llocTostHHBIN 1

AJIEKTPUIECKUMA TOK"



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Pemenne 3agau o reme "l1locTOSHHBIH

136 _
JNEKTPUUYECKUIN TOK
137 O06o001IeHNEe U CUCTEMAaTH3aIisl 3HAHUH 110 TeMe bubnuorexa [JOK
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK" https://m.edsoo.ru/ff0c88be
138 Kontponbnas padora Ne8 "I[locTostHHBIN bubmmoreka [JOK
AIIEKTPUYECKHUI TOK" https://m.edsoo.ru/ff0c8a8a
DneKTprdecKas MPOBOAMMOCTD Pa3IMIHBIX
139 BEILIECTB. DJICKTPUUYECKUIN TOK B MeTasiax.
CBepXmnpoBOAUMOCTD
DNEKTPUYECKHA TOK B pAaCTBOPAX M PacIliaBax
140 AIIEKTPOJIUTOB. 3aKoHBI Dapajest s bubmmorexa [JOK
P ' P https://m.edsoo.ru/ff0c82ba
AIIEKTPOJIHA3A
bubnuoreka [{OK
141 DneKTpuuecKuil Tok B razax. [lnazma
P https://m.edsoo.ru/ffOc84ae
142 DneKTpUYecKuil TOK B BakyyMe. BakyymHbie
npuOopbI
143 DIIEKTPUUECKHI TOK B TOTYNPOBOIHUKAX bubmmorexa [JOK
p YHpOBOA https://m.edsoo.ru/ff0c84ae
144 [TonynpoBOIHUKOBBIE TPHOOPEI
®uznyeckuil npakTukyM o teme "M3mepenue
CHWJIBI TOKA U HATIPSDKEHUS B I[EMH MOCTOSHHOTO
TOKa MPU TOMOIIH aHAJOTOBBIX U IU(POBBIX
P " " dp bubmuoreka [JOK
145 U3MEPUTENBHBIX NMPUOOPOB" MK "3HaKOMCTBO C

udpoBoii 1aboparopueil no gusuke. [Ipumepsr
U3MEpeHUsT PU3NUECKUX BEITMYNH MTPH TOMOIIN
KOMITBIOTEPHBIX JATYUKOB"

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

146

®uznyeckuil npakTukyM 1o teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeAesieHuss MTHOBEHHOM cKkopocTh"

147

®uznueckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHHS IPU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH 1O HAKJIOHHOM
mwiockoct" minn "UcciaenoBanue 3aBUCUMOCTU
IIyTH OT BPEMEHU TTPU PAaBHOYCKOPEHHOM
nBIKeHun"

148

®uznyeckuil npakTukym no reme "M3mepenue
yckopeHusi cBoOoaHoro najaenus" uiun "Msyyenue
JBYDKEHUS Teja, OpOLIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil npakTukym o teme "M3ydyenue
JIBUKEHUS T€JIa 110 OKPYKHOCTH C IIOCTOSIHHOM 110
MoyJIt0 ckopocThio" min "VccnenoBanue
3aBHCUMOCTH IepHOAa O0pALEHUs KOHUYECKOTO
MasiTHUKa OT €ro napaMeTpos"”

150

®uznyeckuil npakTukyM o teme "M3mepenue
PaBHOJIEHUCTBYIOIIEH CUIIBI IPU JIBUKEHUH OpycKa
1o HakJIoHHOH miockocT" min "[IpoBepka
TUIOTE3bl O HE3aBUCHMOCTH BPEMEHU JIBUYKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH Ha 33/1aHHOE
paccTostHUE OT €ro Macchl”

151

®usnueckuil NpakTUKyM 1o reme "McecnenoBanue
3aBHCUMOCTH CHUJI YIIPYT'OCTH, BO3HUKAIOIIUX B
MpY>KWHE U PE3UHOBOM 00pasiie, OT X
nedopmaruu uinn "MzydueHue JBUKCHUS
CHCTEMBI Tell, CBI3aHHBIX HUTbHIO, IEPEKUHYTOU
yepe3 NErkuii 6J10k"




152

153

154

®uznyeckuil npakTukyM 1o teme "M3mepenue
Kod(duIIMeHTa TPEHUS 110 BEIUYUHE YTIIOBOTO
koaddurmenta 3apucumoctr Frp(N)" wm
"UccnenoBanue ABMKEHUS OpyCKa 110 HAKJIIOHHOM
IUIOCKOCTH C MEPEMEHHBIM K03 PHIIieHTOM
Tpenus" win "M3yueHue ABMKEHUS Ipy3a Ha Baly
¢ TpeHuem"

®dusnyeckuit npakTukyM mno teme "MccnenoBanue
YCIIOBUY paBHOBECHS TBEPIOTO TeJa, UMEIOIIETrO
och Bpaienus" unu "KoncrpyupoBanue
KPOHIITEHHOB M pacUYET CHJI yIPYTroCTU" WiIH
"N3y4yeHue ycToHYMBOCTH TBEPAOTO TENa,
HMMEIOIIETO TUIOMIAalb OMOphI"

®dusnueckuil npakTukyM 1o teme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY NyTH'" WU
"N3MepeHune CUilbl TATH, CKOPOCTH MOJENN
AIEKTPOMOOUIIST M MOIITHOCTH CHUJIBI TSTH" WUITH
"CpaBHEHUE U3MEHEHHS UMITYJIbCA TENa C
umnyascoMm cuibl" unu "McecnenoBanue
COXPaHEHHUs UMITYJIbCA TIPU YIIPYTOM
B3aumozeiicrun" uinu "M3mepenue
KMHETUYECKOW DHEPTUH TeJla 110 TOPMO3HOMY

nyTH

155

®usnueckuil NpakTUKyM 1o teme "M3yuenne
U30TEPMHUUECKOTr0 Npolecca (PeKOMEH10BaHO
UCIOJIb30BaHue LU(POBOii JabopaTopun)" win
"HM3y4eHne n30XO0pHOTo Impouecca” uin
"N3yuenne nzobapHoro npouecca' uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"




156

157

®uznyeckuil npakTukyM 1o teme "M3mepenue
yaenbHoH TeroéMkocTu” wim "UccnenoBanue
IpoIriecca OCThIBAaHUS BeIlIecTBa" WiIN
"UccnenoBanue agunabaTHOTO mporecca uiu
"N3y4yeHue B3aUMOCBSA3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbI KUIIEHUS KUIKOCTEN"

®dusznyeckuil mpakTukyM mno teme "M3ydyenue
3aKOHOMEPHOCTEH MCIapeHus )KUIKOCTeH" nin
"N3mepenue yaenbHOM TemIOThI ILUIaBJIECHUS
apaa" unu "VM3ydeHne CBOMCTB HACBIIIEHHBIX
napos" unu "M3mepenue abCoMOTHON BIAKHOCTH
BO3/lyXa 1 OL[CHKA MacChl IapOB B IOMELIEHUU".
N3mepenune ko3 puiierra moBepxXHOCTHOTO
HATSDKCHUS

158

®uznueckuil npakTukyM no reme "Habmonenue
NIPEBpAIEHHS SHEPTHH 3aPsHKEHHOTO
KOHJICHCATOPa B SHEPTHIO H3ITyUSHHS
cBeronuona" unu "M3yuenune nporekaHus TOKa B
LIeNH, coepKallel KOHAEHCAaTop" NiIn
"Pacnipesienenne pa3HOCTH NOTEHIMAJIOB
(HampspKEHMsT) IPU MOCJIEA0BAaTEbHOM
COEIMHEHUH KOHJIEHCATOPOB"

159

®usnueckuil NpakTUKyM 1o reme "HcecnenoBanue
CMEIIAaHHOTO COEMHEHMSI PE3UCTOPOB" NN
"M3MepeHue yAeabpHOTr0 COIPOTUBIICHUS
npoBoiHUKOB" iy "MccrenoBanue 3aBUCUMOCTH
CWJIBI TOKA OT HAIIPSDKEHUS VIS JIaMIIbl
HaKajauBaHus"




160

161

Ousnueckuii mpakTKyM 1o Teme "Habmonenue
anekTpoauza" wim "M3mMepenue 3apsaa
onuoBajeHTHoro nona" wiu "Mccnenosanue
3aBHCHUMOCTH COIPOTUBJICHHS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-aMIEPHON
XapaKTEepUCTHKHU Auoaa"

PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3AIINS
3HaHui o teme "Kunemartuka"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56

162

163

164

PesepBubiit ypok. O60011eHIE U CUCTEMATH3ALIHS
3HaHu# 1o teme "JluHamuka"

PesepBHblit ypok. O00011I€eHHE U CHCTEMAaTHU3alH
3HaHui no teme "CraTtuka TBepaoro tena"
PesepBHblil ypok. O0001IeHHE U CHCTEMAaTU3alHS

3HaHUM N0 TeMe "3aKOHbI COXPAaHEHUS B
MexaHuke"

bubnuoreka [{OK
https://m.edsoo.ru/ffOc8f6c

165

Peseprubiil ypok. O600111eHHE U CUCTEMATH3AIIHS
3HaHU# 110 TeMe "OCHOBBI
MOJIEKYJISIPHOKUHETUYECKON TeOpuH"

166

167

168

Peseprubiit ypok. O60011eHHE U CUCTEMATH3AIIHS
3HaHui 1o TeMe "TepmoauHamuka. TennoBbie
MamtuHb!"

PesepBHbIil ypok. O000IIEHHE U CHCTeMAaTHU3alNs
3HaHWUU 110 TeMe "ArperaTHble COCTOSIHUS
BemecTBa. PazoBble NEpexoapl”

PesepBHbIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS
3HaHUM 1o TeMme "DnekTpuyeckoe nose"



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS

169 3HaHu# o TeMe "I10CTOSHHBIN ANEKTPUICCKUI 1
TOK"
170 PesepBHbIil ypok. O000IICHHE U CHCTEMAaTH3AIHS 1
3HaHUU 110 TeMe "ToKu B pa3InyHbIX cpepax”
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KIIACC

N KonuyecTBo yacos DJIeKTPOHHbIE
n/-n Tema ypoka Beero Kourpoabsuble IIpakTuyeckue i[:;:enuﬂ uudposbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
B3aumopeiicTBIE MOCTOSTHHBIX MAarHUTOB
1 U IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unoresa Amnepa
BexTop marauTtHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMH MarHUTHBIX Mosiel. JInnuu 1
MarHUTHON WH]TYKITUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1
5 Pewenue 3amau
6 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopeniia, e€ HanpaBJICHUE U
7 MOJYJIb. JIBUKEHHE 3apSKEHHON YaCTHUIIbI 1
B OJTHOPOJHOM MarHMTHOM ITI0JIC
8 Pemenue 3anau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarauTHOE II0JIE B BEIECTBE. 1
deppoMarHeTHKH, mapa- u JHaMarHeTHKH
12 OcHoOBHBIE CBOWCTBA (heppOMArHeTHKOB. 1

[Ipumenenue peppomMarHeTUKOB




Pemrennie 3agad mo reme "MarauTtaoe

13 |
oJjie

14 Pemenune 3a1a4 no reme "MaruutHoe
mmoJjie"

15 SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKLIMH

16 OC unaykuuu

17 3aKOH 3JEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJIC uHAYKIMY B ABUKYIIAXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBuiio Jlenna

29 Nuaykrusaocts. KaTymika
WHJIYKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKA

93 Asnenue camonnaykuuu. IC
CaMOWHYKIIHH

24 DHeprusi MarHUTHOTO TIOJISl KATYIITKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemenue 3amau

26 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarHamMuka'"

97 KonTponbhas pabota no teme

"JnekTpoauHaMuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebaHus1. ['apMoHnYecKre KojieOaHus

29 Kunemarnueckoe U JMHAMHAYECKOE
OIMCaHME KOJICOATEIbHBIX IBUKECHHUI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIMHCAHUA

30 TapMOHHMYECKHUX KOJIeOaHUH U3 BX
JHEPreTHIECKOr0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza kojaebanui
Ilepuon u yactora xkosnedanuil. [lepros
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI

32 MareMaTtuueckoro mastHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

33 3aryxaromue konebanus. BelHyX1eHHBIE
KoneOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amgau
VYpok-koHpepenuus "Mexannyeckue

36 KoJIeOaHHS B MY3bIKAIBHBIX
HUHCTpyMeHTax"

37 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "Mexanndyeckue Kojaeoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUSI.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsijia KOHJIEHCATOpa ¢ aMIUIUTYAON CHIIbI
TOKa B K0JIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM
K0J1e0aTeNbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIC

41 KoJjieOaHus1. BeIHyK/1eHHbBIE
AJIEKTPOMAarHUTHBIC KOJIeOaHuUs

42 [Tepemennsiit Tok. Pesucrop u
KOHJICHCATOP B LIEMIH IEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B TSN
MIEPEeMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEeMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE
CHWJIBI TOKA U HATPSHKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH

47 Pemenue 3amau
Nneansubiif Tpancdopmatop.

48 [TpousBoncTBO, epenaya U NoTpediieHue
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPH TTPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJIb30BaHUS JICKTPOIHEPT U B
MOBCEHEBHOW KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau




O06001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 10

52 | "
TeMme "DIeKTPOMarHuTHbIE KoJeOaHus

53 MexaHnuyeckue BOJIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 Nudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

o7 Pewenne 3anau

58 DeKTpoMarHuTHeIe BOJHbI. M3myueHue
AJIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [TpumMeHeHne HIeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxarnus. D1eKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl

62 KonrtponbHas pabora no Teme
"Konebanus 1 BOJIHbBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Ortpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomiieHus. [lonHoe BHyTpeHHEE
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHEI0 OTPaKEHUS

67 Pemenue 3a1a4 Ha IPUMEHEHHUE 3aKOHOB
OTpaXKeHUS U MIPEIOMIICHUS CBETa

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. POKyCHOE PacCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
cUCTeMax. YBEeIMYCHHE JIMH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHM, TIOJTYIaeMBbIX C TOMOIIBIO
JIUH3

72 ['a3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WnTepdepenuus crera

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0/IeHUsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue uHTEpHEpeHINN

80 Judpakius ceeTa




Hudpakimonnas pemeérka. Y cioBue

81 HaOJI0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonapuzauus ceera

84 Pemenue 3amau

85 CBeTOBBIC SBJICHHS B TIPUPOJIC

86 O0o001IeHre ¥ cHCTeMaTU3alus 3HAaHUH 110
teme "OnTuka"

87 KonTponbnas pabota o Teme «OnTuka»
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHHUKHU. 3aKOHBI AIEKTPOIUHAMUKH U
MIPUHIIUIT OTHOCUTEbHOCTH

89 [TocTynatel cienuanbHOM TEOPUU
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOMN MHTEPBA.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHIE BpEMEHHU
Y COKpAIICHUE JITTHHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C SHEpPTUEH U UMITYIHCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTUS
MTOKOS

93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE

94 3akoH cmenieHus: Buna

95

T'umoreza M. Ilinanka o kBautax. ®OoTOHBI




96

DHeprust 1 UMITYJIbC POTOHA

dororddext. OnbiTer A. I'. CToneTona.

o 3akonbl poTtorddekra
YpaBHeHue DUHIITEHA 11

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JHasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BoJIHOBEIE CBOMCTBA YaCTHI]
Bounbl ne bpona. [InuHa BoJIHBIL 1€

101 Bpoiins u pazmeps! 00J1aCTH JTOKAIH3aIuN
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynspHO-BOIHOBOM Ayain3m

103 Jludpakius 3JIeKTPOHOB Ha KPUCTAIIax
Crienin(rka u3MepeHui B MUKPOMUDPE.

104 CooTHolIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenwue rpaduueckux 3agau

106 Pemrenue pacu€THbix 3a1au
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopryckynsipHO-BOJIHOBOM
nyanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS

108 aToMma. [itanerapHast MoielTb aTOMa
Pezepdopna

109 IToctynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvr aToMa BOAOpOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenOepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOILETO U3JIy4EHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opraHusMmsl. Jlozumerpus

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
SAnepHble peakuuu. SnepHbie peakTophl.
[IpoGiembl yrpaBisieMoro TEpMOsSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAIAECPHON DHEPTETUKU

116

117

118

MeToibl perucTpanuy U UCCIICI0BAHUS
JJIEMEHTAPHBIX YACTHII.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencraBnenne o CTaHIapTHON MOJIENH.
KBapk-TirooHHast MOJIEIb aAPOHOB

®dusuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EMUHCTBO Gpu3nuecKoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS IPUPOIBI KOCMHUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEIOBAHUN

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
paguoTENEeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Comnue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN Kiacc —
CBETUMOCTB"

124

125

126

127

3Be31bI II1aBHOM ITOCIIEA0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHia u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hamma 'anakTuka.
Tunel ranaktuk. YEpHbIe ABIPHI B Apax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.
3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
deppomarnerukoB" unu "HccnenoBanue
JEHCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa”

132

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHAYKIUHU'" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue sSiBIEHUS CAaMOUHTYKITUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
resepartopa”

134

Pu3NYeCKUil NPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U NIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasATHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IMOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MpakTUKYM 110 TEMe
"N3mepenue nokasaTelis IpeaoMIICHUs
crexna" win "[lomyueHne n3o0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
nuH3"

140

141

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEp(QEPEHIINH U MOJSIpU3aluu cBeTa"

Pu3HUeCKUl IPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENSATUBUCTCKUX YaCTHUIL (T10
(dhoTorpadusM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢€)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CiekTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIN
"N3y4yenue noraouieHus: 6era-4acTuil
aJlroMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIs1 OTIPEECIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEHN U 3BE3THBIX
CKoIJIeHuI"

146

O06o00meHre 1 cHCTeMaTH3alNsl 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,




COLIMAJILHOW M 3THYECKOH chepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHrEe U CHCTEMATU3aLNs 3HAHUIA.
Ponb 1 MecTo (pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponw dusudeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE

149

150

O06001IeHYE ¥ CUCTEMATHU3ALU 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHEe ¥ cucTeEMaTU3alus 3HaHUHI 110
Teme "Kunematuka"

151

O0001IeHre 1 cUCTEMaTH3aus 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3alUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o0u1ieHre 1 cucTeMaTH3aIys 3HaHuH 1o
TeMe "3aKOHBI COXPAaHEHHSI B MEXaHUKeE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUcTeEMaTH3alus 3HaHUH 110
teme "Tepmoannamuka. TemioBbie
MamnHer"




156

O000111eH1E U CUCTEMATH3AaIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexoibl"

157

158

159

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuueckoe mnose"

O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
teme "[loCTOsITHHBIN 3JIeKTpUYEeCKUd TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu#| 110
teme "Toku B pa3nuyHbIX cpenax”

160

161

162

O06001IeHYE ¥ CUCTEMATU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O60011eHNE U
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHrlit ypok. O60011eH1Ee 1

cUCTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubil ypok. O6006111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

164

PesepBHblil ypok. O6006111eHNE U
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O000IICHHE 1
CHCTEMaTH3allus 3HAHHI TI0 TeMe
"OcnoBel CTO"

167

PesepBHelit ypok. O000ICHHE 1
cHCTeMaTHU3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

169

170

PesepBHbIil ypok. O6006111IeHIE 1
cucTeEMAaTH3anusI 3HaHu| 1o Teme "dusuka
aroma"

PesepBHrlil ypok. O60011eHNE U
cucTeMaTus3alnus 3Hagui mo teMe "dusuka
ATOMHOTO SApa U AJIEMEHTAPHBIX YaCcTHII"

PesepBHrlit ypok. O60011eH1Ee 1
CUCTEeMaTH3allysl 3HAaHHUH 110 TeMe
"DnemeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170

16




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
1. KacesnoB B.A. ®usuka 10 «IIpocsemenue» 2020r

2. ®usuka 10 Mskumes ['.4., bByxosues b.b. [Ipocsemenne 2020r

3. MockoBkuHa E.I'. Coopnuk 3amau o ¢pusuke «Bako» 2020r

4. PwivreBuu A. I1. 3agaunuk «/Ipoda» 2000r

5.  Hemumoa M.IO. EI'D ®usuka 2024r

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. OnopHbie KOHCTIEKTHI U qudPepeHnrpoBanHbie 3a1aun. 11
kiacc. A.E.MapoHn, E.A.Mapon

2. Mapon A. E. Jlunaktudeckue marepuainsl «Jpoda» 2021r

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
http://www.metod-kopilka.ru Meroaudeckas Komuika
http://fcior.edu.ruhttp://eor.edu.ru  denepanbHblii  EHTP WHPOPMAIMOHHBIX
oOpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su [Temgarorunyeckoe cooOIIECTBO
http://school-collection.edu.ru Epxusas xomnmexmus 1HbpOBBIX  006pa3OBATETBHBIX

peCypCoB.
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