


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpamMmbl BocnuTaHus W KoHuenmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U Pa3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka kak Hayka o Hambosee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTepUajoOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriryoiEéHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mpomecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu sTom monx paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeAcCTaBiieHa €AUHBIM TepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JAEMOHCTpAlui st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHUE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHY0  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPEAENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa,

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha ypOBHE CpeAHEro OOUIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMit  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHON 3aBUCHUMOCTH MEXY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprorona. MHepumanbHbple cuctemsl oTcuéra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydyeHne MBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIN KpPaH, peMIETYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIUTENHOB U PaCUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MPEICTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU TpykuHbI. [loTeHIManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

Cesi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHuyeckue yCcTpOMCTBA U TEXHOJIOTUYECKHUE IMPOLIECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpanieHUs] KHHETUYECKOM W IOTCHLMAJIbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTHM MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



mozened. Macca u pa3Mepbl MoJekyn (aromoB). KosmuecTBo BemiecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKONH CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, ONHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaXX€HUE IS BHYTPEHHEH SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuke. Beruucienue padboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAenbHass W MOJISIpHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX JBUraTeneil. TeruioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa30BbIX MEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHPIOTOHOBCKOW KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JaeopMalid  pe3MHOBOro oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN HIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl AJIEKTPOCTATUYECKOro TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckoHeuHOM TIOCKOCTU. KapTwHbl JUHUNA HanpsHDKEHHOCTH JTHX IMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI annekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, IIUPPOBas 1a00paTOpHsI.

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

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

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAIUIbL, dJIEKTPUIECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CYXOr0 M IKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT 3JEKTPU3ALMHU TeJl P ABUKEHUU B MATHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CAaMOMHTYKIIMH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHAYKIIAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amrmutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHMII HUTSAHOTO M MPY>KUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUTMTYJOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA W TEXHOJOTHUECKHE IMPOLECCHI: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpPOJOJbHbIE BOJHBL. Ilepuon, CKOpOCTh pacmpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOIIEN CPEBL.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBaHne  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TTOSpU3anus, Tudpakius, THTephepeHITHsI.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CiioxkHBIA cocTaB 0eloro cBera.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(EepUYecKOl JMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBusi HaOMIOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEpGhEpEHIIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUS CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne n1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyYCHHUS Ha JIBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znesn 6. OcHOBBI CIeHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKUH IKCIIEPUMEHT, JTAOOPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpusi.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AIEPHON DHEPTETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIIaHOE U MUPOBO33PEHYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Besnmus, sSpKkue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApaxX
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH M3MEPEHUI (PU3NUECKUX BETUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O0o01marnee NOBTOPEeHHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHThI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM W MPOTHOCTHUYECKOW  (DYHKIUH
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (PaKT, rumoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COTHEUHas OaTapesi, CIyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpPaBlIE€HWH B  00Opa30oBaTEIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsg OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUThb AaApPTryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 MCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATH IOMCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(IMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIATH CBOM 00pa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAIEHBIM HW3MEHEHUSIM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoJOTHO ymopyras aedopmanus, aOCOIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KHHEMATHKU PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXAHMYECKON 3HEepruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXPAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM DJIEKTPUYECKOW Inemnu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Yy4YacTKa LENU C MOCIEHOBATEIbHBIM U
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nudys3usi, ncrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3ajlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUECKMMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHSTHh pa3jnyHble crocoObl paboThl ¢ MHpOpManKel (HU3NIEecKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAyYHO-MIOMYJISIPHON MH(OpMalMU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonmy oOyuenuss B Il knacce mnpenMeTHbIE pPe3yibTaThl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHH B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (pusznyeckod Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M OJHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIN CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3Yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYyJaThl  CHOEIUMAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeolpeaenéHHocTell ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAT 3JIEKTPOCTATUIECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPruUsi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUsl, T[OJHOE BHYTPEHHEE OTpaKEHUE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJTYYEHHOM 3aBUCHUMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METOABI IOTYyYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIHOJb30BAaHUU J0OCTHKEHHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJI1 TIOMCKA, MepepadOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpYyIIlE C HMCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodhecCHOHaIbHOM AesITeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcunoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJTHOBOM JTyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/Q4WLMHSIT

YaCTHI]



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

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiemenTh aCTPOHOMMH U aCTPOPUNKU 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.edso00.ru/PSCGRX7IW

JeATeNIbHOCTH, TIPHOOPETEHHOTO NIPU
u3ydeHnu kypca gusuku 10 — 11 kmaccoB

Hroro no pazgeny 15

PeszepBHOe Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBUIEE KOJIMYECTBO YACOB 110 170 4 16

IMPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoTsI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusnka — pyHAaMeHTaIbHas HayKa O
pupoje

Hay4nbiii MeTO/ MO3HAHUS U METOIBI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN
DKCIIepUMEHT U TeOpus B Ipoliecce
no3HaHus npuposl. Habmonenue n
HKCHEPUMEHT B (PU3UKE

https://m.eds00.ru/4AGD12L71X

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

https://m.edsoo.ru/RV2VFFZL6

Crnioco0rl n3mMepenust GU3NYECKUX BETUUMH

AOCOII0THAS U OTHOCUTEIIbHAS TOTrpeIIHOCTHU
I/I3MepeHHI>'I (I)I/I3I/I‘IeCKI/IX BCJINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM
HAy4YHOH KapTHUHBI MHpa, B IPAKTUYECKOM
NESTENBHOCTH JIOAEH

https://m.edsoo.ru/BKMS7EYQO5

https://m.edsoo.ru/K3LQI3SCFT

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

Mexanndeckoe asmkenue. Cucrema oTcyera.
OTHOCHUTENBLHOCTh MEXAHHUYECKOT'O
neuxkenus. [Ipsmas u oOpaTHas 3agauun
MeXaHUKHA

https://m.edso0.ru/QUQYCWDZP

Pannyc-BekTop MaTepualbHON TOUKH, €TO
IIPOEKIIMH Ha OCH KOOpAMHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpJMHAT

https://m.edsoo.ru/PEU6JZ20QE



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHre paBHOMEPHOIO
IIPSIMOJIMHEMHOIO JBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pewenne 3anau

HepaBnomepnoe asuxkenne. MrooBeHHas
ckopocTb. Yckopenue. [Ipsmonuneiitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

I'pacduyeckoe onucanue NPsIMOIUHEIHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

13

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BPEMEHU U UX rpaduku

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

14

15

16

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPYKHOCTH. YTJIOBasi U JIMHEITHAasi CKOPOCTb.
[Tepuon u yacrota. LleHTpOCTpEMHUTEIBHOE U
MIOJIHOE YCKOPEHUE

KonrtponsHas padora no teme "Kunematnka"

https://m.edsoo.ru/W6B8TSPKM

https://m.edso00.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[IepBeiit 3akoH HproToHa. MHEpnanbHbIe
cuctemsl orcuéra. [Ipunimn
OTHOCHUTEIILHOCTH [ anmuies.
HewnnepuuanbHble CUCTEMBI OTCUETA

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

18

Cuna. PaBHozeicTBytoas cuia. Bropoit
3axoH Herotona. Macca

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

19

B3aumoneiicteue ten. Tperuii 3aKk0H

https://m.edsoo.ru/NAD4VZADH



https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH

HrroTtona

[Tpuniun cynepno3uiuu cui. Pemenue

20 https://m.eds00.ru/MQI163A50
3aJla4 Ha MPUMEHEHHE 3aKoHOB HbroTOoHA
3aKOH BCEMHUPHOTO TATOTCHHS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON 1 https://m.edsoo.ru/AE40LUZYB
WHEPTHOU MaccChl

99 Cuna TSDKeCTH B YCKOpeHHE CBOOOTHOTO httos://m.eds00.ru/36L BCAZO]
aJICHUS
JIBroKkeHre HeOSCHBIX TEI M MX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOCMHUYecKasi CKopocThb. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSW081
Cuna tpenus. [Ipuposa v BUIIBI CHJT TPEHHUSL.

25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM https://m.edso0.ru/UP3KXCTQU
CHJIBI COMTPOTUBIICHUS CPEIbI

26 Jasnenue. ['uapocratuyeckoe JaBjICHUE. https://m.edsoo.ru/SWDUEVCO?
Cuna Apxumena

97 AbcomtotHo TBepaoe Teno. [TocTynarenbHoe httos://m.edsoo.ru/UVIUYVETY
Y BpalllaTelbHOE IBIKEHUE TBEPOTO Tea

08 MOMEHT CHIJIBI OTHOCHTEIILHO OCH BPAICHHUS. httos://m.edsoo.ru/AY 2DMXMKR
IIneyo cumnbl
CrnoxeHue CHJI, IPUIIOKEHHBIX K TBEPIOMY

29 renty. Llentp Tvkecth Tena. Y croBus https://m.edsoo.ru/VFOEBA878
paBHOBECHSI TBEPAOTO Tena. BHIbI
paBHOBECHS

30 Pemenue 3amau https://m.eds00.ru/Q3QEPZXMR

31 KonTponbHas pabota mo Teme "JI[uHamuka. https://m.edsoo.ru/4IHSA0L ZD

Craruka TBepaoro tena'"



https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD

32

NMinynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBHKEHUU
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HI|I

33

NMiynbsc cuitbl M1 M13MEHEHUE UMITYJIbCa Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBIKEHUE

https://m.edsoo.ru/AINJW80116

34

35

MoMEeHT uMITyJIbca MaTEPUAIILHON TOYKH.
[IpeacraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCA B IEHTPAJIBHBIX MOJIAX

Pemenue 3agau

https://m.edsoo.ru/CHS9DBR4I

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

36

Pabora criibl Ha MaJIoM M Ha KOHEYHOM
NEpCMCIICHUU. Fpa(bI/I‘ICCKOC IpeACTaBJICHUC
pa6OTBI cuiabl. MOIITHOCTD CUJIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepuaabHON TOYKH

https://m.edsoo0.ru/N5QCCI1EIM

38

39

40

IToTeHumanpHbIe U HEIOTEHIIUAIILHBIE CUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tpetrps kKocMuueckast ckopocTb. CBs3b
palboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTUN

Yipyrue u Heynpyrue CTOJIKHOBECHHUS.
YpasHeHue bepHymm Ui uaeanbHON
KUIKOCTU

https://m.edsoo.ru/BHTO9WA4CQ

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

https://m.edso0.ru/OIC610G5F



https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

KonTponbHas pabota mo Teme "3aKoHbI

41 " https://m.eds00.ru/SO90PC322
COXPAaHEHHUS B MEXaHHUKE
Pa3BuTue npencraBieHuii 0 npupoie

42 TermnoTel. OcHoBHBIE noJjioxkenust MKT. https://m.edso0.ru/0ZTXY71SW
Huddysus. BpoyHoBckoe nBHKEHHE
CrtpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIbIX

43 Tell. XapakTep ABMKEHUS U B3aUMOJICUCTBUS https://m.edsoo.ru/UX8FMV2CU
YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).

44 KomnuectBo Bemectna. [locrosnnas https://m.edsoo.ru/5SFCL7ZUUO
ABorazipo

45 Temneparypa. TermoBoe paBHoBecue. [llkana https://m.eds00.ru/SDOFUFGIL
Lenbcus

46 Pemenne 3amau https://m.edsoo.ru/EGRV58D9F

47 WneanbHbiii ra3. ['a30BbIe 3aKOHBI https://m.edso0.ru/01M0X0OV4B

48 ¥pasienie Merzeneepa-Kianeitpora. https://m.edsoo.ru/7RAZ800M4
Pemenue 3agau

49 AbcoimoTHas TeMnepatypa. 3akoH J{anpToHa https://m.eds00.ru/27RGL3V1G

50 ?jgff;f;ﬁ;i;jj::j;ﬁtezee:;TBa https://m.eds00.ru/UQ9SUVODW

51 I'padmueckoe mpencraBiIeHe U30MPOILIECCOB: https://m.edsoo.ru/W1HC88PIA
M30TepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHnne MKT https://m.edso0.ru/E65TLSWXG

53 Pemrenne 3agau https://m.edsoo.ru/8U427H1YJ
CBs3b a0COIOTHO TeMIepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpeIHEN https://m.eds00.ru/NGETZOLDZ

KMHETUYECKOM DHEPrueH MoCTynaTeaIbHOro
TEIJIOBOTO ABM)KCHHS €€ 4aCTHUIL



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ

55

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUN 1O
TeMe "OcuoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

57

58

59

KonTponpHas padota o Teme "OCHOBBI
MKT"

TepmoanHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyioBuil 1ist T/l cucteMsl.
Bueminve u BHyTpeHHUE TapaMeTPhI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAUCHUS BEJIWYKMH, OIUCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoAMHAMUKH.
CamonpounsBoiabHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaibHOro raza B TCPMOANHAMUKE.

YcaoBus MMPUMCHUMOCTHU 3TON MOAEIU

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.eds00.ru/FOQVOQKQS8

60

VYpaBuenne MeHneneena-Kianeipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

https://m.edso0.ru/TZJUGWSMZ

61

62

63

BeipaxkeHue 17151 BHyTpeHHEH SHeprun
0JIHOATOMHOT'0 HUJI€AIbHOI'O Ta3a.
KBa3ucratuueckue u HecTaTU4ecKue
MIPOLIECCHI

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Brruucnenune pabotsl 1o rpaduky mnpouecca
Ha pV-auarpamme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHeprun T]l cucremsl 6e3
COBEpILICHHS PabOTHI

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5GEKP7

64

KOHBGKHI/IH, TEIIJIOIMPOBOAHOCTD, U3JIYUCHUEC

https://m.edso0.ru/QM4T9ETS8



https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8

KomnuectBo Temnorrl. Tem1oéMKOCTh Tea.
VY nenbHas U MOJIIpHAs TEIJIOEMKOCTH

65 https://m.edso0.ru/RQASBFIQ5
BEIIECTBA. Y IeIbHAas TEIJI0Ta CrOpaHuUs
TOILTMBA
Pacuér xonmuecTna Terio

66 e https://m.eds00.ru/B4NQ2B026
TerIonepenaye
[TonsiTue 06 amnabaTHOM mporecce. [lepBrrii

67 https://m.eds00.ru/SQXBMXFYN
3aKOH T€PMOIMHAMHKHU
KomnyecTBO TEmIOTH M paboTa KaKk MEphI

68 M3MEHeHUs BHyTpeHHel snepruu T /1 https://m.edsoo.ru/59W3F1X49
CUCTEMBI
Bropoii 3ak0H TepMOIUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. https://m.edso0.ru/3BBEBSKQ8G
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB

70 HIpHHIHITET AEHCTBIS TEMTOBEIX MAIIIIL. https://m.edso00.ru/Z25PJPKKU
KITQ

71 MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo https://m.edsoo0.ru/QATFSEOKO

72 Pemenue 3amau https://m.eds00.ru/0QIVD6XJT
DKOJIOTHYECKHUE aCTICKThI MCIIOJIb30BaHUS

73 TEIUTOBBIX BHUTaTesneil. TemmoBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl

74 Pemenne 3agau https://m.edso0.ru/UYVV9T878
O06o0menre 1 cuCTeMaTH3a 3HAHWUH 10

75 ,I,H TSI SHATII T " https://m.edsoo.ru/AGUQLWI1EB
teme "Tepmonnnamuka. TenmoBble MalIMHbBI
Kon 0

76 TOMTPOIBHAZ paboTd O TEME ) https://m.eds00.ru/X4AG7PIV]

TepmoauHamuka. TemioBble MalIMHbI

[TapooOpa3zoBaHue 1 KOHJICHCAIIHSL.

77 POODPESOBAMIE H KOHACHCATI https://m.eds00.ru/W4505S1GQ

Hcnapenue u kunenue. Y neibHas TEILUIOTa



https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ

napoodpa3zoBaHus

HaCBIHICHHLIe W HCHACBIIICHHBIC I1ap5bI.
KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mapa OT

78 TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT 00bEMa https://m.eds00.ru/810XNZKD1
HACBILIEHHOT O Mapa. 3aBUCUMOCTh
TEeMIIEPaTyphl KUTICHUS OT JaBIICHUS B
KHUJKOCTU

79 Briaxcocts Boszyxa. AbcomoTHas u https://m.edso0.ru/QRQNGWOZ8
OTHOCHTEJIbHAS BIAXKHOCTb

80 Pewenue 3amau https://m.edsoo.ru/PKAPBXZGT
TBépaoe Teno. Kpucramimueckue u

81 amopdHbIe Tesa. AHU30TPONHUS CBOWCTB https://m.edsoo.ru/YCMZ29JGZ
KPHUCTAJIJIOB

82 IlnaBenne u KpUCTAILIH3ANUS. Y eIbHAS https://m.edsoo.ru/WYH1C81KN
teriora miasneHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. Pactskenue u

83 ckarue. Casur. Monyine FOHra. IIpenen https://m.edsoo.ru/961UIDFRU
yOpyrux aegopmaruii
TemnoBoe paciimpeHne KUAKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX https://m.eds00.ru/1R1740Q0N
KoJIeOaHUI 4acTHIl BEIIECTBA

85 Hpeobpasobaiie SHEPTHH B (pasoBbIX https://m.edso0.ru/UUJQYTXYF
nepexonax

86 YpaBHEHHE TEIIOBOTO OaaHca https://m.eds00.ru/5CV1IKKTMW

87 Pemenue 3anau https://m.edsoo.ru/2L7THENBQ?2

88 [ToBepxHOcTHOE HaTsKeHUE. KanusipHeie https://m.edso.ru/Z9EY INIAU

siBJIeHUsI. J{aBieHue 1o MCKpUBJIEHHON



https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

MOBEPXHOCTHIO kuAKoCcTH. Dopmyna
Jlamtaca

89

90

91

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0Bble IEPEX0bl"

KontponbHas padota nmo teme "ArperaTHsie
cocTosiHUS BemecTBa. @a3oBbie epexo bl

DJIeKTpU3alus Tell U €€ MPOsBICHUS.
DnekTpuyeckuit 3apsia. /IBa Buaa
AIEKTPUICCKUX 3apsaaoB. [IpoBogHUKH,
TUDJIEKTPUKU U TIOTYIPOBOAHUKHU

https://m.edsoo0.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1I0QORBVX

92

DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa

https://m.edso0.ru/QJTVEHK7Q

93

94

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

97

98

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUCCKUE 3aPSIIbI

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[TpoOneIit 3apsa. JInaum HaMPSHKEHHOCTH
anekTpudeckoro nosst. OQHOPOIHOE
AIEKTPUYECKOE TOJIe

IToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
1oJist. Pa3HOCTE OTEHIIMAIIOB U HAIIPSKEHUE
[ToTennmanpHas SHEPrU 3apsia B
3JIEKTPOCTaTUYECKOM IoJe. [loreHnman
3JEKTPOCTATUYECKOTO IO

https://m.edsoo.ru/EF3CUR72W

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

https://m.edsoo.ru/QJ4HEFATR

https://m.edsoo.ru/Y ODNX8N9Z

99

CBs13b HANPSHKEHHOCTHU TOJISL M Pa3HOCTH

https://m.edso0.ru/SWNQFLP9Y



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y

MOTCHIHUAJIOB I 3JICKTPOCTATUICCKOI'O
I10J14

[IpuHIUI CynepIIO3UIIUH 3IIEKTPUUECKUX

100 N https://m.edsoo.ru/\WS1GYR413
oJiei

101 Pemenue 3amau https://m.edso0.ru/2630Y5063
Ilone I

102 1€ TOUCTHOTO 3apiia. 1I07e paBHOMEPHO https://m.eds00.r/BGX3ICTAQ
3apsHKEHHOU Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM https://m.edsoo.ru/L4AL5W448T
0ECKOHEUHOH IIOCKOCTHU

104 HpoBOHHKH B OICKTPOCTATHHECKOM MOJIC. https://m.edsoo0.ru/6GVP71B38
YcnoBre paBHOBECHS 3apsIOB

105 JWMOACKTPHIH H TIOJYTPOBOAHHUKH B https://m.edso0.ru/3G6DWKG2I
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJICHCATOpa

107 [TapannensHOE COEIMHEHNE KOHJIEHCATOPOB https://m.edsoo.ru/60WN2ZDH8
IT

108 OCICHOBATCILIOE COCHAMHCHHE https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCaTopa https://m.edso0.ru/SW376XS21

110 Pemenue 3amau https://m.edsoo.ru/NLHAFI8YY

111 JBUIKCHHE 3apAKCHHOM HaCTHIEI B https://m.eds00.ru/9PGVSYIWG
OJTHOPOJTHOM 3JIESKTPHYECKOM TI0JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILTUSMXW
O000I11IeHIE U CUCTEMATH3a 3HAHUH 110

113 LHCHHC 1 CHCTCMATHSATHA SHAHIH T https://m.edsoo.ru/QCIRPYCGA

Teme "DnekTpudeckoe mnoie"



https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA

KonrponsHas pabora o Teme

114 " " https://m.edsoo.ru/WRQGZBRF7
DIIEKTPUYECKOE T0JIe

Cuna toka. IlocTosSHHBIN TOK. Y CI0BHS

115 CYILIECTBOBAHUS IMOCTOSHHOTO https://m.edsoo.ru/L8LE4AKUV5
AIEKTPUUYECKOTO TOKA

116 Hcrounuku Toka. Hampsokenue u 3/1C https://m.edsoo.ru/RUFC4YTDO
3 @) .

117 AKOH LM JUI yHacTia fiettt https://m.eds00.ru/64VZXZ2GP
DIEeKTPUYECKOE COTIPOTUBIICHNE
3aBHUCHUMOCTDH CONPOTUBIICHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U IO N https://m.edsoo.ru/KE2FEN35X
MONIEPEUYHOT0 CEYCHUS
v .

119 ACTIBHOC COTIPOTHBIICHHC BEIECTBA https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3amau
IT

120 OCTICAOBATEILHOS, HAPAIIICILHOS, https://m.edsoo.ru/VE37ERCK6
CMENIaHHOE COEIMHEHUE TPOBOIHUKOB

121 PacqéET PasBETBICHHBIX JMIEKTPHIECKIX https://m.edsoo.ru/OQH1PIPRF
uenei. [IpaBuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO
Pa6o .3

123 T3 SMEKTPHIECKOrO TOka. 3aKoH oyt https://m.eds00.ru/PLTTBZGPC
—Jlenna

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6

125 MomHOCTh 37EKTpUYECKOro Toka. Ternosast https://m.edso.r/CONEPSIIH
MOIIHOCTb, BBIJIENsIEMAsi HA PE3UCTOPE

126 Pemrenne 3agau https://m.edso00.ru/90KODG7HY
OJIC

127 JIC  BHyTpEHHCE COMpOTHBIICHHE https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKa
3akoH Oma oJHOM (3a ol

128 K08 Oma JUil OO (3aMKHYTOH) https://m.edso0.ru/XQP3R9DK4

AJIEKTPUYECKON LIETH



https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4

129 Pemenue 3amau 1 https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/0WH2Q5J0S

131 KopoTtkoe 3ambikanune 1 https://m.edsoo.ru/SWFHKYNVF

132 Konznencarop B Lienu NOoCTOSIHHOIO TOKa 1

133 Pemenue 3anau 1 https://m.edso00.ru/52KZZJPDT

134 Pemerite 3a11arj o T"eMe Hocrostsii 1 https://m.eds00.ru/5175121DC
AIIEKTPHUYECKUI TOK

135 Pemerie Saﬂatj o T"eMe HoctosHHbit 1 https://m.edsoo.ru/DX6SFSQS5I
JIEKTPUUYECKHUI TOK

136 Pemeriie Saﬂatj 1o T"eMe "Hocrosit 1 https://m.eds00.ru/K835E5INT
JIEKTPUUYECKHUI TOK

137 Obobmenne 1 CHCTGMaTmaHM SH%HHIZ 1o 1 https://m.edsoo.ru/\WXUI1RUC5
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK"

138 Konrportbitas [v)a60T"a o rene "TocTosHibiit 1 https://m.eds00.ru/7S4PGOQHP
JIEKTPUUYECKHUH TOK
DeKTpudecKast MPOBOJMMOCTD PA3IMIHBIX

139 BELIECTB. DJIEKTPUUYECKUI TOK B METaJlIaxX. 1 https://m.eds00.ru/DV219CC72
CBepXIpoBOIMMOCTh
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacriaBax 3JeKTpouToB. 3akoHbl Dapanest 1 https://m.edsoo.ru/36L9OKOEE
TUTSL DTIEKTPOIIN3a

141 DnexTpuuecKuil ToK B raszax. [lmazma 1 https://m.edsoo.ru/MEDWMLCJ6

142 DUCKTPHICCKNI TOK B Bakyyme. BakyyMHbie 1 https://m.edsoo.ru/HNIAJ5B73
npubopsI

143 DNEeKTPUUECKUN TOK B MOTYIPOBOAHUKAX https://m.edsoo.ru/56KAVJIECB

144 [TomynpoBOTHUKOBBIE TPUOOPEI https://m.edsoo.ru/EKLRQTDAX

145 du3nUeCcKuil MPaKTUKYM TI0 TEME https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

148

149

150

"M3mMepeHune cuiibl TOKA U HANIPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uin "3HaAKOMCTBO ¢ U(PPOBOH
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NISCKUX BEITUYHH MIPH
MTOMOIIM KOMIIBIOTEPHBIX JATYMKOB"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
ONpe/ieICHUsI MTHOBEHHOM CKopocTH"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH" UITU
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU"

Pu3nYecKuil IPAKTUKYM 110 TEME
"M3MepeHune yCKopeHHsi CBOOOIHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTUKyM 1o Teme "M3yuenne
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" NN
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
o0palieHns KOHUYECKOro MasTHUKA OT ero
apaMeTpoB”

@u3NYECKU MPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEHN CUIIBI ITPU
JBM>KEHUH OpycKa 10 HaKJIOHHOU

https://m.edsoo.ru/CN3FHCY83

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

https://m.edsoo0.ru/87JADYSZ2

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U

mwiockoctu" win "llpoBepka runoTessl o
HE3aBHCHMOCTH BpEMEHU JIBIKCHUsI OpycKa
10 HAKJIOHHOH IIJIOCKOCTH Ha 3aJaHHOE
paccTOSIHUE OT €ro MacChl"

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccmenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aepopmanun"
win "M3ydeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
JIErKni OJI0K"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue ko3 duiuenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTt FTp(N)" mnu "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (PULIUEHTOM TpeHUs"
unu "M3ydeHue IBUKEHUS Tpy3a Ha BaTy C
TpeHuem"

https://m.edso0.ru/UL391C40D

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

153

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue ycIoBUN paBHOBECHUS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
nmn "KoHcTpynpoBaHye KPOHIITEHHOB U
pacu€r cuit ynpyroctu" wim "M3yuenue
YCTOWYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
IJI011Ia] b OTIOPHI"

https://m.edso0.ru/MI0QT27R6

154

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MepeHune uMItysabca Teljia o TOpMO3HOMY
nytu" wim "M3mMepeHue Cuiibl TIrU, CKOPOCTH

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

155

156

MOJIETTH 3JIEKTPOMOOHIISL U MOIITHOCTHU CHITBI
Tsru" uin "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" WIIH
"HccnenoBanue cCoOXpaHEeHHs UMITYJIbCA MIPU
yrpyrom B3aumozeicteun" win "M3mepenne

KMHETUYECKOM YHEPrUuu Tella 10 TOPMO3HOMY
"

yTH
®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOb30BaHKue UdpoBoi 1abopaTopun)"
unu "M3ydenne u30XopHOro mnpoiecca’ uiu
"N3yuenue n3obapHOTro mporuecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUSA"

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHON TeIIOEMKOCTU Ui
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemectna" min "Mccaenosanue agnabaTHOroO
nporiecca" win "M3yueHne B3auMOCBs3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATypbl KUTICHUS
JKUIKocTen"

https://m.edsoo.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D

157

®uznyeckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEN UCITapeHUs KUAKOCTEN"
nmy "M3MepeHue yenbHOM TeIIOThI
I1aByieHus abpaa" win "M3yueHue cBONCTB
HachIIeHHBIX TapoB" win "U3mepenue
aOCOIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchel apoB B nomenieHun". smepenue
Kod(purmeHTa mMOBEPXHOCTHOTO HATSKEHUS

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



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

158

159

@uU3NYECKUMN PAKTUKYM 110 TEME
"HaGmroienne npeBpaiieHus: SHEpruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTUI0
u3nydeHus ceeroauoaa’ wim "M3yuenue
IIPOTEKaHMs TOKA B LIENH, COAEpIKalleh
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH NMOTEHLMATIOB (HAIPSLKEHUS) TIPU
IIOCJIEI0BATEILHOM COEITUHEHUN
KOHJIEeHCaTopoB"

du3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pesuctopoB" unu "M3Mepenue yneabpHOro
COIPOTHUBIIEHUS IPOBOIHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CUIIBI TOKA OT
HaAMPsKEHUs U1 JIaMIThl HAaKaTUBaHUs"

1 https://m.edsoo.ru/5BPTN1YZU

1 https://m.edsoo.ru/UAIS3VVKE

160

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtonenue snextponusa" uim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO HOHA"
nnu "MccienoBadHue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
teMneparypsl” uin "CHATHE BOJIBT-

aMIIepHOM XapaKTepUCTUKHU Anoa"

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

161

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIMsI 3HAaHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo0.ru/LQO93M5SQ

162

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"Jlmnamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHelit ypok. O600ICHNE 1

https://m.edsoo.ru/XVUMKRX6N



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N

cucreMaru3anus 3HaHui mo reme "Cratuka
TBEpAoro tena"

164

165

166

PesepBHelil ypok. O000ICHHE 1
CUCTEMaTHU3allis 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

PesepBubIil ypok. O600111eHIE 1
cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

PesepBHrlit ypok. O60011eHNE 1
cHCTeMAaTH3aIis 3HaHUH 10 TEME
"Tepmonunamuka. TenaoBbie MalIMHbI"

https://m.edso00.ru/C37WXULT?2

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

https://m.edsoo.ru/IZZC67VF1

167

PezepBHblit ypok. O6001eHue u
CHCTEMAaTHU3allMs 3HAaHHI 110 TeMe
"ArperarHble cocTosiHus BemecTBa. Da3oBbie
nepexonpl”

https://m.edso0.ru/1YSH3LOLN

168

PesepubIiil ypok. O6006111eHIE 1
cucreMaTmu3anus 3HAHHUH 110 TEME
"OnexTpuueckoe noiue"

https://m.edsoo.ru/URWB5CULE

169

170

PesepubIil ypok. O600611eHIE 1
cUCTEeMaTH3alusl 3HaHUH 10 TeMe
"I[ToCTOSTHHBIN 2JIEKTPUYECKHUI TOK"
PesepBHrlIit ypok. O6001IeHNE U
cUCTeMaTu3anus 3HaHui o reme "Toku B
pa3nnuHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

170

16

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

https://m.edsoo.ru/WZ02PRIG1



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

11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoka Kontposbubie IIpakruueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThI
B3aumoelicTBHE TOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MaruuTHoe Iosie. 1 https://m.edsoo.ru/H05J3PQ24
I'mnote3a Ammepa
BexTop marautHOM nnaykiuu. [Tpunmmn
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1 https://m.edsoo.ru/0YNNE57SO
MarHUTHON WHTYKITUU
3 Marmutioe rote MpOBOAHIKA ¢ TOKOM. 1 https://m.edsoo.ru/F1I0ASACBX
OmneiT OpcTena
4 Cwita Amrepa, e€ HanpaBICHUE U MOJTYJIb https://m.edsoo.ru/1JEDF5HEN
5 Pemenue 3amau https://m.edsoo.ru/R80PKEZP4
6 Tpmvenetiie sakora AMIiepa. 1 https://m.edso0.ru/5A2ACKSRB
DNeKTporu3MepUTEIbHbIE TPUOOPHI
Cuua JlopeHiia, e€ HanpaBJIeHUE U MOJYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1 https://m.edso0.ru/6MB8YZ8TN
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemienue 3agaa https://m.edsoo.ru/FWURORSOE
9 Pa6ora cuel Jlopenria https://m.edsoo.ru/MTHD23Z45
10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ
11 Maremrsoe oz B Bemectse. 1 https://m.edsoo.ru/MW7HGQBK70
deppoMarHeTHKH, mapa- U JuaMarHeTUKA
12 OCHOBHBIC CBOHCTBA ()PPOMATHETHKOB, 1 https://m.eds00.ru/960J4E47D

[Ipumenenue peppomMarHeTUKOB



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

13

Pemenue 3agaq mo reme "MarautHoe mose"

https://m.eds00.ru/Q8JGTYNHT

14 Pemenue 3amay o reme "MarautHoe moJie"” https://m.edsoo.ru/MPCUALFIM
S 5 .

15 BICHHE aﬂeKTpOMarHHTHf) 1 ALY RHHI https://m.edsoo.ru/\VV7BSKAU89
[ToTok BeKTOpa MarHUTHOW WHIYKIIUU

16 OC unaykmu https://m.edso0.ru/8TLELGTJZ
3 .

17 QKO SICKTPOMATHHTHOM HHAYKIUH https://m.edsoo.ru/7TEOPOGAR3
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko https://m.edsoo.ru/IONVHO1NK
SJIC

19 HAC MHAYKIHH B ABIKYUHXCA https://m.edsoo.ru/X00ISRAA1
IIPOBOIHHKAX

20 Pemenue 3amay https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuso Jlenna https://m.edsoo.ru/GIRNARYL9
u .K

22 HAYKTHBHOCTD. RATYIIKG HHAYKTHBHOCTH https://m.edsoo.ru/3S7WBAJCTF
B IIEIIM ITOCTOSHHOI'O TOKA
s .OJ1C

23 BIICHHE CAMOMHIYKIHH. I]1 https://m.edso0.ru/99CECGMBH
C&MOI/IHI[YKIII/II/I
D

24 HEPTIVT MATHHTHOTO HOIT KATYLIKH © https://m.edso0.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau https://m.edsoo.ru/MAWTH1ZS0
00600 7

26 © ,I‘HeHHe 1 CHCTeMaTHf QUL SHATHH 1O https://m.edsoo.ru/WZCM1SBLO
TeMe "DIeKTpoIMHAMHUKA
K o

27 POHTPOJILHAT paboTa HO TeME https://m.eds00.ru/NOQLKIA5Y

DNEeKTpOIUHAMHKA

Konebarennuast cucrema. CBoOOIHEIE

28 https://m.edso0.ru/R7D8WGSTQ
Kosiebanus. ['apMoHnYeckue Konebanus
K

29 HHEMATHHCCROC H AMHAMHIACCKOC https.//m.eds00.ru/G1UGMIASP

OITMCaHME KOJIEOaTEIbHBIX ,I[BI/I)KCHI/If/'I



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P

DHepreTuyeckoe onucanue. BeiBoj
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 . https://m.edsoo.ru/3A83V2VLE
KoJIe0aHUM U3 UX SHEPTreTHUECKOTro U
KMHEMaTU4YeCKOT0 OMUCAHUS

31 Awmrmutyna u (asza kojaebanui https://m.edsoo.ru/IRUHIPMT1
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTU4YecKoro MasTHuka. [lepuon https://m.edsoo.ru/BUSUSUF04
CBOOOJTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 Satyxaiouwe konebaiis. BeiyxieHHbe https://m.edsoo.ru/TGTITWAUO
Kosebanus. Pezonanc

34 ABTOKONE0AHUS https://m.edsoo.ru/BW1KOUGVP

35 Pemenne 3amaq https://m.edsoo.ru/XPWCJ9CPJ

36 Ypok-Kongepenm "Mexanmieciue https://m.edsoo.ru/DAYGBRUYJ
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O606£IICHI/I€ U CUCTEMAaTHU3aLMs 3HAHUH 110 httos://m.edsoo.ru/SV7MHCHI0
teMe "MexaHnndeckue Konebanus"

38 SHGKTPOMarHHTHHe KoeOanus. https://m.edsoo.ru/HSB2W8APN
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMITTUTYIbI

39 3apsiia KOHJIEHCATOPa ¢ aMILIUTYAO0M CUJIbI https://m.edsoo.ru/RHGLVVKQ5
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXPAHCHHS SHEPHH B HICAITLHOM https://m.edso0.ru/MMO1P2WQN
K0J1e0aTeIbHOM KOHTYpE
3aryxaollue 3JIeKTPOMAarHUTHbIE

41 KoJjieOaHus. BeiHyKIeHHbIE https://m.edsoo.ru/4VHII3UMW

OJICKTPOMAardiuTHBIC KoJIeOaHUs



https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 https://m.eds00.ru/OG6JQHTOD
B IIENIU [IEPEMEHHOT0 TOKa

43 Katynika HHYKTHEHOCTH B 1€t https://m.eds00.ru/6P4EK01H7
NEPEMEHHOTO TOKa

44 iiﬁ:ie?{ﬁiiﬂjoiwmmecmn Het https://m.edso00.ru/P1FZDISQV
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUCHUE https://m.eds00.ru/6P4CXH152
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3onanc B aneKTpuyecKoi menu https://m.edsoo.ru/AYQWXESRA

47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.

48 [IpousBocTBO, epenaya u NoTpedIeHue https://m.edsoo.ru/F142U7UQR
ANEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKTpodHeprun. KynpTypa Henonb30BaHus https://m.edsoo.ru/UYDMJIDXZW
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2

51 Pemenne 3amay https://m.edsoo.ru/7UFPFF3KK

59 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110 httos://m.edsoo.ru/16Y Y Y79EQ
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

53 MexaHnudeckre BOJIHBI. XapaKTePUCTUKU httos://m.edsoo.rW/OPEY ANBXC
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXAaHUYECKUX BOJTH https://m.edso00.ru/4S5QXKBUX

55 3ByK. XapaKkTEpUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV

56 Mugpaspyk  ynvrpassyk. Ilymosoe https://m.edsoo.ru/24XDNL1P1

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3amau

https://m.edso0.ru/SWQOQHEYAJ

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. HSJ’Iy‘ICHI/IC
SJICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 371€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[IpuHIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
KoHntpoinbhas pabora o teme "Konebanus u
BOJIHBI"

Caer. 3aKOH MPSIMOJIUHEIHOTO
pacrpocTpaHeHUs CBETa

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

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

65

66

67

Pemenue 3a1ay Ha npuMeHEeHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPCIIOMJICHUA CBCTA

https://m.edsoo.ru/3H2YL4RA4I

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo.ru/C4D3UDGG4

68

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oenoro csera. L{per

https://m.edsoo.ru/HYZWS63L2



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2

JInn3bl. @OKyCHOE PacCTOSIHUE U

69 https://m.edso0.ru/SXWYEXTXM
ONTHUYECKAs CUJIA JTUH3BI

70 Hoctpoere usoOpaienuii B mHu3ax i 1 https://m.eds00.ru/6SRTDG4V7
cucTtemax. Y BEJIMYEHHE JIMH3bI
Pemmenue 3aa4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTy4aeMbIX C IIOMOIIIBIO https://m.edsoo.ru/YAGCQPWZX
JVH3

72 ['ma3 kak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ

73 Pemeriie 3aﬂaq.UHpe11enm HPHMEHIMOCTH https://m.edsoo.ru/OENIDYBRZ
T€OMETPHYECKOMN ONTHUKH

74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus ceera https://m.edso00.ru/1VI1JZOF05

76 Wutepdepenuus ceta https://m.edsoo.ru/ZQB6756KE

77 KoreperTible HCTOMHIKH. Y C10BHA https://m.edso0.ru/HIXX3P5WN
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3anau https://m.edsoo.ru/SX9F3FNP3

79 [TpumeneHne uHTEpHEpEeHINN https://m.edsoo.ru/1IISQLEDM

80 Judpakmus ceeTa https://m.edso0.ru/KPOD2N63D

81 Jlagparunonnas peuierxa. esosne https://m.eds00.ru/V7S3Y95TQ
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Penrenne 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HortepettocTs CBETOBEIX BOIIL. https://m.edsoo.ru/TWKJKW3NH
[Monspuzanus cBera

84 Pemenne 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbIE BJICHUS B IPUPOJIE https://m.edsoo.ru/\VJW9IR3ES8

86 O060011eHNEe U cUCTeMaTU3aIMsl 3HAHUH 110 httos://m.edsoo.ru/ZOLIZ7TMYC

Teme "OnTuka"



https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC

87 KonTponpHas padora o Teme «OnTuka» 1 https://m.edsoo.ru/WMVM1ARQU
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1 https://m.edso0.ru/GT085PL4Q
MPUHIIAIT OTHOCUTEIILHOCTH

89 ic:gzgfsizgs:;ammﬂ Teopin 1 https://m.eds00.ru/S5VL5W7WK
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 https://m.edso0o.ru/7ZFTX1X84
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITTHHBI

91 DHEPIH i HMIYJILC PEIATHBHCTCKON 1 https://m.edso0.ru/GPUPD6117
YaCTHUIIBI

92 Caasp macert ¢ :jHeereﬁ 1 AMITYITHCOM 1 https://m.edsoo.ru/UOC7TGTFMG
PESITHBUCTCKOW YaCTHIIBI. DHEPTHS TTOKOS

93 PaBHOBECHOE TEIIIOBOE U3TYUECHHE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMereHus Bura 1 https://m.edsoo.ru/R1IJD6DWAM

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprus U UMITyJIbC (PoTOHA 1 https://m.eds00.ru/14SLLOJ97

97 Dorosperr. Omeirer A T'. Crozetosa. 1 https://m.edso0.ru/NM4VEIDIM
3akoHsb!I poTodddexra

98 Ypanenne SHHUITCHKA U1 GoTOOppeKTa. 1 https://m.eds00.ru/DOQYSU4GM
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa https://m.edso00.ru/1746\VP412

100 BoHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AQCE
Bosnbl ne bpoiins. [{nuna BoaHbl Ae bpoins

101 ¥ pa3Mephl 00JIaCTH JTOKATU3AIUN 1 https://m.edsoo.ru/MVA3A30ZQ

JIBIDKYIICHCS 9aCTUIIBI



https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ

102

KopryckynsipHO-BOIHOBOM Tyan3M

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

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax https://m.edso0.ru/XH242PNOK
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CoOoTHOIIICHHs HEOTIPEACIEHHOCTEN https://m.edsoo.ru/BMLQCWUGS
I'eitzenbepra

105 Pemenue rpaduyecknx 3amaq https://m.edsoo.ru/D207BTWDJ

106 Pemrenne pacy€THBIX 3a1a4 https://m.edsoo.ru/ZUBH25VJV
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOTHOBOM https://m.edsoo.ru/U4HQ8CZ90
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA. https://m.edsoo.ru/BMMRTGEKL
[Tnanerapuas moaens aroma Pesepdopna

109 IToctynarsl bopa https://m.edsoo.ru/SWV5SUN8J

110 Bijtet cniektpos. CrekTp yposHei oHepriit https://m.eds00.ru/T6T3FTQ6Y
aToma BOJIOpOJia

111 (CTIOHTAHHOE W BEIHYXAICHHOE H3TyHCHHE https://m.edsoo.ru/WJ95L AO0P
cBeTa

112 Jlazep https://m.edso0.ru/CAG7KBIQ7
Hyxnonnas monens sinpa I'eiizenGepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJpa. https://m.edsoo.ru/JGIMALCVV
H3otonsl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacnana. CBoHCTBa

114 HOHHM3HPYIOLIETO H3IIyHeHus. Bitsiie https://m.eds00.ru/8QM2PGAJI
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuiel. Jleext maccol aapa. SnepHbie https://m.edsoo.ru/YOQ4MRH2H

peakmuu. Snepasie peakTopsl. [IpoGiemsr



https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H

YIIPABIIIEMOrO TEPMOSIEPHOTO CUHTE3A.
DKOJIOrH4YecKHe acleKThl pa3BUTHUS SIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
3JIEMEHTapHbIX YacTull. PyH1aMEeHTAIIbHbIE
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Moziesnb apoOHOB

https://m.edsoo.ru/IEJHULHD5

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO Qpu3MuecKoi KapTHHEI
Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSACHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanuoOTCICCKOIIbL, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

Bun 3Bé31H0T0 HEOa. Co3BE3 MU, APKHE
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBIKEHUE

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso0.ru/TNS5KWOTY

122

Comreunas cucrema. Comaie. ConmHeuHast
aKTUBHOCTh. MicTounuk 3Heprun ConHIa u
3BE3

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —

https://m.edsoo.ru/1XHH46BIR



https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony CosHIa ¥ 3BE€37. OTallbl )KU3HU
3BE3

https://m.edsoo.ru/IF3TMPI01

https://m.edso0.ru/Y3MJO6ZTY

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B Apax ralakTHK

https://m.edsoo.ru/PHTIFZRQV

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie nmpobiieMbl acCTpOHOMUU

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edsoo.ru/XTCIKQGX4

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

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue MarHUTHOTO TOJIS
MTOCTOSTHHBIX MarHUTOB" HIIH
"UccnenoBanue CBOMCTB (heppOMarHeTUKOB"
i "UccnenoBanue AEMCTBUS TOCTOSTHHOTO
MarHura Ha paMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cribl Amnepa” nnm "M3ydenne
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
uin "Onpenenenre MarHUTHOM UHIYKIIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

https://m.eds00.ru/567ERZSQT

132

DuU3nYeCKU MPAKTUKYM 110 TEME
"UccnenoBanue aBiI€HUS SJIEKTPOMarHuTHON
uHaykuu'" win "OnpeneneHue HHAYKIUU

https://m.edsoo.ru/6041U180D



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D

BHUXPEBOI'0 MarHUTHOTO NoJs"

133

134

135

136

137

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIE€HUS CaMOMHIYKIIUN"
i "COopKa MOJENN 3IEKTPOMArHUTHOTO
reneparopa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COETUHEHHBIE
KOHJEHCATOP, KaTyLIKy U pe3ucTop’ win
"UccnenoBanue paboThl HICTOYHUKOB CBETA B
1ETNU TTepEMEHHOTO ToKa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

https://m.edsoo.ru/FNW63917S

https://m.edso0.ru/GAXGUGIKA

https://m.edsoo.ru/SISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

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

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpesoMIIeHUs
crexya" win "[lomyuenne n3oopakeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpuMepe
xuakux muH3)" wim "M3mepenue GoKycHOTro
pPacCTOsIHUS PAaCcCENBAIOIUX JIUH3"

https://m.edso00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aqudpakuun, vHTEphepeHIInn
U noJsipu3anuu ceera'

https://m.edsoo.ru/RIEYWY7CM

141

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTUIL] B MArHUTHOM
nosie)"

https://m.eds00.ru/OTLRWY 3PW

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [l1aHka Ha ocHOBe
uccienoanus Gporoddpdexra wim
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO], OT HANPSKCHUS "

https://m.edsoo.ru/Y34AXONLN

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHUE
nocrossHHOM Punbepra"

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

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpA" Uiu
"N3yuenune moraomeHus 6eTa-4yacTuil
aTroMUHAEM"

https://m.edsoo.ru/C3HI5S5E4

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnromeuus 38€34H0T0 HeOa
HEBOOPYXEHHBIM T'JIa30M C HCITIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OTIpeIeNIeHUs TIOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipKue

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

3BE311b1" Wi "Halronenus B TeIeCKon
JlyHBI, TUTAHET, TYMAHHOCTEHN M 3BE3THBIX
cKoruieHun"

146

O0o001IeHNEe U CHCTeMAaTH3alus 3HAHUH.
Posb ¢pu3uku 1 acTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COITMAIbHOM M 3TUYECKOH chepax
NESTEIIbHOCTH YeJIOBEKa

https://m.edsoo.ru/XABKPSEJ3

147

O06o00mIeHre U cucTeMaTu3aus 3HaHH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

https://m.eds00.ru/G145HQT3W

148

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
IpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpPa B
0011eM psITy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOIE

https://m.eds00.ru/AOX66 XKGX

149

150

151

0O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunematuka"

O0001IeHrEe U cUCTEMATH3AINS 3HAHUH 110
teMe "Kunemaruka"

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Jlunamuka"

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

https://m.eds00.ru/EOD18QOXGW

https://m.edsoo.ru/VTQF4UOXU

152

153

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "CraTtnka TBEpaoro tena"

O06o0011eHNEe U cUCTeMaTU3aIMs 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKe"

https://m.edsoo.ru/A5SCP8EJHX

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

154

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

https://m.edsoo.ru/JRCSWNXDH



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH

TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM
Teopun"

155

156

157

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
MAaInuHe!"

O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexon"

O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "DnekTpuyeckoe nose"

https://m.edsoo.ru/10P456WQO8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo0.ru/76P5KZV5A

158

O0600mIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
teMme "[locTOsHHBIN 2neKTpUYecKuid ToK"

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

159

160

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

O00011eHMEe U cUCTEMATU3ALMS 3HAHUI 110
Teme "MaruutHoe noJe"

https://m.edsoo.ru/ESIK18H3F

https://m.edso0o.ru/30X0JJYUH

161

Peseprubiit ypok. O600111eHIE U
cHCTEMaTHU3alMs 3HaHUH 110 TEME
"DneKTpoMarHuTHas MHIYKIus"

https://m.edsoo.ru/LUNKZLUR7

162

163

164

Peseprubriit ypok. O6001eHuE 1
CUCTEMATHU3ALMS 3HAHUN 10 TEME
"Mexanndeckue Koiedauusg"

PesepBHsiit ypok. O6001ICHHE U
CUCTeMaTH3aIlHsl 3HAaHHUH 10 TeMe
"DreKTpoMarHuTHbIE KoyieOanus "

PesepBHelit ypok. O600IICHHE U
cUCcTeMaTH3alus 3HaHUH 10 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE

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

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF



https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF

BOJIHBEI"

165 PesepBHbIil ypok. O0001ICHHE U

cucreMaru3anys 3Hanui mo reme "Onruka'

PesepBHbIil ypok. O0001ICHHE U
166 cucreMarusanus 3Haguii 1o teme "OCHOBEI
CTO"

https://m.edsoo.ru/WILMATIT6

https://m.edsoo.ru/NB6V3ZB81

PesepBHeIit ypok. O000IICHHE 1
167 cUCTEMAaTH3alUA 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOU Jyanu3m"

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

PesepBHeIit ypok. O600IICHHE 1
168 cucTeMarus3anus 3HaHui 1o teme "dPuszuka
aroma'"

https://m.edsoo.ru/HGF8GQB8AS5

PesepBHslit ypok. O600111eHNE U

169 crucTemMaTu3alus 3HaHui o Teme "dusnka
ATOMHOTO SIApa U AJIEMEHTaPHBIX YaCTHIL"
PesepBHslit ypok. O60011eHNE U

170 CHCTeMaTH3alus 3HaHUH 110 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16

https://m.edsoo.ru/SRSUU1P8G

https://m.edsoo.ru/GQDTDS8IRQ



https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B PA3BUTHU COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpPaHUIBl MPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJICNICH:
MaTepHuaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJIO, UJICATbHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCYHBIN AJIEKTPUUECKHUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIECTBA M AJIEKTPOJAMHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Tem
OpU HarpeBaHuM (OXJIQXKJEHHM), TEMJIOBOE paBHOBECUE, MCIIApEHHUE,
KOHJCHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBIDKEHHUE, UCIIONb3YsI (GU3NUYECKUE BEIUYHHBIL:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUWAIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHYecKas MOUIHOCTh; TIpU  OIHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (PU3MUYECKUN CMBICI HUCHOJIb3YEMbIX BEIHMYMH, UX
0003Ha4YeHHs] W ENWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SIBIICHUS,
UCHOJNB3YsS (M3HUECKHUe BETUYMHBIL: JaBJIEHUE Ta3a, TeMrepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTENsl; MPU ONMMCAHUU MPABUIBHO TPAKTOBATh (PH3MUECKUN
CMBICJI UCHOJIb3YEMbIX BEIMYHH, UX O0O3HAYECHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3YS (PU3MUECKUE BEIUUMHBL:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh IOJIA,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMAIOB; MPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHs] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPIO3UIUU CWJI, NPUHIUI PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
DHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoHu,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (DM3MUECKUX SIBICHUUA U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHI/II\/'I; IIpHU 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHMOCTH
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOIBI II0
pe3ynbpTaTam UCCIIeIOBAHMS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEIESHUN UCCICTOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHAN3a YCIOBHS
3aJjau BBIOUPATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PH3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYXKICHHM C OMOpod Ha U3YYCHHBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I'-IGCKI/IC SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllUM U TPEACTABICHUS Y4YyeOHOM U HAy4YHO-TIONYJISIpHOU
uHpOpMaLMY, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3KMKE B MOBCEIHEBHOW KH3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpUOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHCHUS 3JI0POBbSI M COOJFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGoTare B rpymme C BBINOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJIOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SIIpa MPHU PEIICHUH (PU3NIECKHUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, YJICKTPOMAarHUTHAS MHIYKIUS, IEHCTBHE
MarHUTHOIO IOl Ha MPOBOAHMK C TOKOM U JBWXKYIIMICS 3apdf,
3JIEKTPOMAarHUTHbIE KoJieOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHWe, TMpesloMIeHHe, HHTepdepeHuus,
IUdpakuus U MOJIpU3alus CBETa, AUCIEPCUSI CBETa, (POTOIINEKTPUUECCKUNA
s dekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




PaaOAKTUBHOCTh

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIYKLUS MAarHUTHOro Imojs, cuina Awmmepa, cuwia Jlopenua,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(OoKyCcHOE pacCTOSHME U OITHYECKas cujaa JIMH3bI; IpU  OIUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3HYecKrue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYI0 BEIUYHHY C
JIPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUYECKHUE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEIO0BaTEIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsj]ia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaza; Mpu 3TOM pas3iIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

Omnpenensatb HampaBlI€HUE BEKTOpPa HWHAYKIMKW MarHUTHOTO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX i KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3aaady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, TPOBOJUTE OIBIT
U GOPMYIHPOBATH BHIBOJIBI

11.10

OcyiiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa,  Yy4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTro 000pPYIOBaAHUS

Pemates pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIIOBUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (DU3HUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEPIpPETAllMM M TPEACTaBICHUS Yy4eOHOW U Hay4yHO-TIOMYJISPHOU
uH(pOpMallMK, TOJMYYCHHOH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSACHATh TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MMOBCETHEBHOM KU3HHU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpalleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYNIIBI, PAMOHATBLHO PACIIPEACNISITh 00SI3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B pu3uke

MopenupoBanue ¢usznyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBpPEMEHHOM  Hay4yHOM  KapTUHBI MHpa, B
MPAKTUYECKON AESITENLHOCTH JTIOACH

MEXAHUKA

KNMHEMATHUKA

MexaHn4eckoe  JABHMIKEHHE. OTHOCHUTENBHOCTD
2.1.1 MexaHuueckoro gaBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPAMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

MTaJICHUSA
KpuBonuneiinoe JIBUYKEHUE. PaBrOMEpHOE
915 JBUKCHHE MAaTEPHUAIIBHOM TOYKU I10 OKPYKHOCTH.

o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

yacrora. L{eHTpocTpeMuTeIbHOE YCKOPEHHE

216 TexHHUuecKrne YCTPOWMCTBA: CHUIAOMETD, JBUKECHHE
o CHApSIIIOB, [ICITHbIEC U PEMCHHbIE TIepeIadun

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMH

2.1.7
ckopoctH. lccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

MyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHMIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHble CUCTEMBI OTCUETA

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

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akOH HproTOHa [U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUSI TIPU JIBM)KEHUH TeJa
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlECHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM MJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAOIIUX B JaedopMupyeMoit
NpYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JIBUKECHHE

2.3.3

Pabora cuiter




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckast d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas HEprus Teja BOJMU3U MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrun CHUCTCMbI TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  ycTpOMCTBA:  IBMIKCHHME  Paker,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KomnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u  eé

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens uaeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul rasa. [llkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301poLiecchl B neanbHOM Tase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TepMOMETpP, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buytpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O HACAJIBLHOI'O I'a3a

3.2.3

33791031 TEIUIONEPEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh  Tena.
ViaeapHass  TEIUIOEMKOCTb  BelmecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
I'padmueckas uHTEpIperanus paboThl raza

3.25

Tenmosrie MAaIlITHbI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TerIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoguHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKknue yCTpoiCTBa: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOH XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotTel. V3mMepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

3.34

[ImaBienne u KpucTauM3anus. Y AeiabHas TEIIOTa




riaBnenus. Cyonumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIAKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJIeKTpU4ecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuuecKkoe ToJIe. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII ANEKTPOCTATUICCKOTO TTOJIS.
o IMotenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHHUYECKHE YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATHYECKAS 3aIIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpA
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBAHHS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mlcrounnku toka. Cuia Toxa.
4.2 ITocTOsIHHBIM TOK
4.2.2 Hamnpsoxenune. 3akon Oma 115 ydacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anieKTpruecKkoi 1iernu. KopoTkoe 3aMbIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTh  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

OnexTpuueckuid TOK B razax. CaMOCTOSATENBHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1lnazma

TexHuuecKknue ycTpONCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmonenune
AIIEKTPOIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuToOB

MaruutHoe noje. BekTop MarHUTHOM HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOI'O0 KOJIbIIEBOTO IPOBOJHUKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJib M HallpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb U HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpeoe anexrpuueckoe noae. 3/1C nuHayKIuu B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTyHaTreJbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIE
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. /C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUUYECKHE YCTPOUCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboTbl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aeiicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOIHBIE KOJICOAHMSI.
£ 1 511 I'apmonnueckue konebanus. Ilepuon, wacrtora,
aMIuITya U dasza KoyebaHuin
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHHC
K0J1e0aTeJIbHOTO JABWXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMHU U AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JENCTBYIOIIEE 3HAUECHUE CUIIBI TOKA ¥ HANIPSKEHHS
Tpancpopmarop. IlpousBoactBo, mnepenaya u
notpelieHue JNEKTPUUECKON SHEPTUH.
5110 DKOJIOTUYECKMEe  PUCKUM TP MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKHUI 3BOHOK, TMHUU JIEKTpoIepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

HccrnenoBanue nepeMEHHOr0 TOKa B LENH U3
MOCJIEA0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuvecKue BOJIHBI, YCITOBHUS

591 pacrnpocTpaHeHHS. [Tepuon. CxopocTthb

o pacIpocTpaHeHus U JUIMHA BOJHLL [lonepednsie u
POJIOJIBHBIE BOJTHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora




tToHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3IIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKkTOpoB E, B 1 v B 31€KTpOMaruuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE,
IpeIoMIIEHuE, noJsipU3anus, Iudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[lkana »meKTpOMAarHUTHBIX BONH. I[IpuMeHeHme
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pazuoCBsI3H u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

OIITHUKA

[IpsMonMHEHHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN NOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

Hucnepcus ceeta. CoxHbBIN cocTaB OeJIOro CBETa.

[BeT

CoOuparoliie M pacceuBaromue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bI. [locTpoeHune wu300paXkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHUE, JaBaeMOe JTUH30H

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

5.3.8

Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOII0ACHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOCHNS TTIABHBIX MaKCUMYMOB IPH
MaJICHUM  MOHOXpPOMAaTHMYECKOTO  CBE€Ta  Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Monstpuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MIPEIIOMJICHUS. HccnenoBanue CBOMCTB
n3o0pakeHui B nuH3ax. HaGmroneHnue mucriepcuun
CBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHuKH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBLHOCTD OJITHOBPEMEHHOCTH.
' 3amesieHre BpEeMEHH U COKpaIeHUE JJIUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPTrUsi MOKOS CBOOOIHOM
YaCTHIIBI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBI3M dHEpruu
7.1.1 ¢boTOoHa C €ro YacToToW. DHEPrusi U HUMITYJIbC
dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTod(hheKTa

713 VpaBHenne OifHmreiiHa s poToaddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue cera. Onbitel [1.H. JIebeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHUUECKHE yCTPOHCTBA: (GoTodmeMenT,
o (GoTomaTuMK, comHeYHas oaTapes, CBETOIUO

1.2

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
7.2.1 HCCIIEI0BAaHUIO CTpOeHMs aTtoMa. [ImanetapHas
MOJIeIh aToMa

71.2.2 [Toctynater bopa. M3nydeHue wu TOTJIONICHHE




(OTOHOB TIpU TEpexoie aToMa C OAHOTO YPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIAX

724

7.2.5

CHnoHTaHHOE M BBIHYXKJCHHOE  HU3JIy4YCHHE.
YeTpoicTBO U IpUHIHAI PabOTHI J1azepa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue pauoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykioHHas
Mozenb sapa [eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M30tonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprust CBsI3U HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext macchl sapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuun. JleleHUe U CUHTE3 SIAEp

Snepusii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI EPHON SHEPTETUKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJEHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
4acTHI] (IO TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IUTAHETHI, UX BUIUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyMIIbI.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTB. 3BE3IBI TJIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHna u 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii [lyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxkenne u nwxenue ConHna B
INanaktuke. ITnockas u chepuyeckas moJCHUCTEMBI
lNanakTukn

Tunber ramaktuk. PanuoranakTMky M KBasapsl.
YEpHble AbIPBI B Apax ralakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeeneHnol». PenukroBoe usinyueHue

8.10

MacurabHast CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIIEMbI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTalIbHBIX 3aKOHOB M OrpaHMYEHHOCTh
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pa3HBIX pa3feNioB IIKOJBHOTO Kypca (DU3WKH, a TakkKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJBb3yeMbIMU B (U3MKE: MPOBOIUTH TMpPSMBIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKON  JCSITEIBPHOCTH C  MCIIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeJCTaBICHUI o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
(¢u3nuecKkoro  coaepkKaHus €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSICHEHHST (PU3MUECKUX IPOIECCOB, MPOUCXOIAIMIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon

pa3L[e.1m/Te JEME

MBI HTa

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexann4deckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXAaHUUECKOT'O

JABHMOXKCHU. Cucrema orcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

Eé paauyc-BeKxTop:
Fe)= ) At} =),

TpaeKkTops,

nepeMenIeHHe:

AP =F(ty))-T(t)) =0, —1F =
= (Ax,Ay, Az),

OYTb.

CroxeHHe NepeMeIneHHH:

& =8+ 80

CkopocTh MaTepuaIbHONU TOUKHU:

—p

=7=(b0,.0.).

Ax .
v o=— =X,
At L—G

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

AHAIOTHYHO v, =y, U.=Z/.

Brluncrnenue nepeMeleHus U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 10 TpaduKy

3aBUCUMOCTH Vx(t)

1.14




1.15

1.1.6

9 . Av
YCKDPEHIIE MaTepHAMBHOI TOYKIL: a = ,ﬁ_L
r t—0

a. =

Au o,
L =—= =(v, )", aHamormiHO a, = (v,
Af o ' ' T

PaBHOMEpPHOE IPSMOJIMHEWMHOE JBUKEHHUE:

xX(t) = xg + oyt
U (t) — vgx = const

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE:

at
x(t)=x,+u,t +——

v(t)=v, +at

a. = const

UJE.T - Lﬁl:r = EH.T [Il _""'-1]

HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S =

Il
I
I
—
]

by +uy

el

1.1.7

CBoOoaHoe maseHre. Y CKopeHrue CBOOOTHOTO TaICHHS.

Y4 U,

Yo ¢

o Xo X

JIBmkeHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:




1.1.8

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{a
o X
o
=y

KpuBonuneiinoe nBuxeHue. [[BmkeHne MaTepualibHOM TOUKHU
10 OKPYXHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_27r_2
w= = TV

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

Qayc =§=w2R

. [TomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. IlocTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE

TBEPOrO Tesa

1.2

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucreMsl orcuéra. IlepBbil 3akoH HeroToHA.

[IpuHnunn otHOCHUTENBHOCTH ["anmunes

Macca tena. IITOTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. [TpyHUUMND Cyneprno3uivu CUI:

- - -

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-———

— —

‘F12 F 21

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUATIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOIO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXITY
TOYEYHBIMHA MacCcaMy paBHBI
mpm;
R2

F=aG

Cuna TSOKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTh CHIIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIJIAHETHI paglnyCoOM

RO:
GMm

9= R, + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXKEHUS:

Erp = uN

Cuna TpeHus nokxos:




Koaddurment tpenns

JlaBaeHwue:
F,
1.2.9 =—=
P=7
1.3 CTATHUKA
.
F
MoOMEHT CuiIbl OTHOCHTEIIEHO OCH BPAILICHUS
1.3.1
IM| = FI, rae | — mieyo cuier
F
OTHOCUTENILHO  OCH,  mpoxojsmei  uepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:
myr + myry+...
TL[.M. =
my + my+...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIMAJIAET C €r0 HEHTPOM TKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

4 3akoH [lackamns

JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:
S p =po +pgh

3akoH Apxumena:
3] > -

FApx = _PBbITeCH




€CJIM TEJIO U KUAKOCTh IokosaTcs B UCO, To

FApx = ng/BbITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHU S B MEXAHUKE

Nmnynbc MmaTepruanbHOM TOYKH:

p=mv

I/IMHYHBC CHUCTCMBI TCII:

p=pL+p2+..

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

-

Ap = A(pl + D2 +.. ) = FlBHELLIHAt + FZBHELHHAt+' -

B MCO , ecniu
, ECIIHU

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTnBHOE ABMKEHIE

F

PaboTa cwtbl Ha MaIOM TIepeMeIICHUH:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.45

1.4.6

1.4.7

o F

]
MOoONIHOCTh CHIIBI:

€CJIM 32 BpeMsI
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPIusa MaTepHaHbHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHHUS KHHECTUYCCKOM OHEPIUU CUCTEMbIL

MatepuanbHbiX Touek: B MCO AEkun = Al + A2 + ...

[TorenmansHas 3HEprus:
JUISL TIOTEHLIMAIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B OJHOPOAHOM
TIOJIC TAXKECTU!:

EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeOpMUpPOBAHHOTO TeNa:

kx?
El'[OTeHLL = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUECKOM SHEPTUH:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

1.5.2

I'apmoHnveckue KoneGaHus MaTepruaIbHON TOYKH.
Awmmuutyzna u ¢asza konebanuii. Kunemarnueckoe onucanue:
x(1) = Asin| et +o, ).
v 6y =x.
a(=(v,), =) =a +0'x=0,
TJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIMNCaHHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHT, YTO
E, = —kx

DHepreTuyecKkoe onucaHue (3aKOH COXpaHEHUsI MEXaHHUUECKOH
SHEPrUm):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBsi3p  aMIUIUTYZBl KOJIEOAHMM CMEIIEHHUsS MaTepHUaJIbHOU

TOUYKH C aMIUIUTYIaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =4

[lepuon 1 yactoTa KoeOaHmii:

[lepuox Manmbix CBOOOIHBIX KOJI€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

[lepron cBOOOTHBIX KOJIEOaHU MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k




1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOIbHbIE BOJIHBI. CxopocTb
pacipocTpaHeHUs U JITTHHA BOJTHBIL:

A=vT = v

1.54 v
Wutepdepennys u audpaxiust BOJIH

1.55 3ByK. CKOpOCTh 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mopnenu cTpoeHus: ra3oB, KUAKOCTeH U TBEPABIX Ten. [lycThb
TepMOAMHaMHueckas cucrema (temo) cocrour u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOTU4eCTBO BEIIECTBA
N m
TN
211
rze
Ny
— 4ncio ABoraapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIPHAsI Macca BeIecTBa

2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 BsaumopeiicTBre yacTHI[ BEIIECTBA

214 Huddysus. bBpoyHoBckoe ABUKEHHE

2.1.5 Monenb uneansHoro rasa 8 MKT
CBs3b MEXly TABICHUEM M CPEIHEN KMHETUYECKON 3HEpruei
MOCTYNATEeNILHOTO TEIUIOBOTO JBUKEHHS MOJEKYN UACaTbHOTO
ra3a (ocaoBHoe ypaBHeHHe MKT):

1 - 2 (mp*) 2 —

216 PTIMWIEI T TE e

rae M0 — macca OHON MOJICKYJTBI,




- KOHIOCHTpars MOJICKYJI

2.1.7 AbcomtotHas Temneparypa: T =t +273K
CBs13p TeMIIEpaTyphbl Ta3a co CpeHEH KUHETUUECKOM IHEprUen
IMOCTYIATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 | ™ |3 kr
L2 2
2.19 VYpaBuenue p = nkT
MOI{CHI) HNACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaeHeHne MeHeneepa — KianelipoHa (IpHMEeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH HaJ'IBTOHa JJI JaBJICHUSA CMECH Pa3pCiKCHHBIX Ia30B:
I/I30Hpoueccm B Pa3pCKCHHOM Ta3c¢ C IMOCTOAHHBIM YHUCIOM
211 MmoJieky1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

n3zoxopa (V = const):
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== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacranenue m3omnporeccoB Ha pV-, pT-u VT-
JarpamMmMax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIGHHBIC N  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIIEpPaTypbl, X HE3aBHCHUMOCTb OT 00BEMa HACBHIIICHHOTO
napa
Bnaxnocts Bo3ayxa.
OTHOCHTENbHAS BIAXXHOCTb:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHacmLur[apa (T)
2115 V3MeHeHMe arperaTtHbIX COCTOSIHUH BelIecTBA: MCIApEHUE U
o KOHJICHCAIIHS, KUTICHHUE KUIKOCTH
W3meHeHne arperaTHbIX COCTOSTHMM BELIECTBA: IUIABICHHE U
2.1.16
KpHUCTAJTU3AIUS
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexo1ax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpeHHss sHeprus
Tennonepenava kak cnoco0 W3MEHEHUs BHYTPEHHEW SHEPTUU
2.2.3 6e3 cosepmieHust paboTbl. KOHBEKIMS, TEIIONPOBOJHOCTD,

U3ITy4yeHue

224

KoanuecTBO TEILIOTEI.




VYV nenbHast TENI0EMKOCTD BEIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.

2.25 VenbHas TermoTa mwiasiaeHus A Q = Am.
VY aenbHas TeruioTa cropanus Tormsa : Q = gm
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE:
A =pAV
2.2.6
Beruncnenue paboTsl 1o rpaduky mnporecca Ha PV-guarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUy + A, = (U — Uy + Ap
2.2.7
Anunabara:
Q12 =0= Ay, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepmMoanHamuku. HeoOpaTtumble nporecchbl
[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KIIJI. [ukin Kapno:
T. .. -T. T
2.2.10 Max N =My = ——=1-22
T T
YpaBHEHHE TEIJIOBOTO OallaHca:
2.2.11 Q1 +0Q;+Q3+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

DJIeKTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN 3apsi.

JIBa Buga 3apsna. DJeMEHTApHBIM JJIEKTPUUECKUN 3apsii.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

3.1.2

3.1.3

B3aumoneiicteue 3apsanoB. Toueunsie 3apsbl. 3akoH KyoHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

3.14

HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

N F

CInp06Hbu7[

[Tone Toueunoro 3apsnaa:

OAHOPOJHOC II0JIC!

-

E = const.

KapTune! 1MHMA HanpsHKEHHOCTH 3TUX TOJIEN

3.15

IloTeH1IMaIbHOCTD QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3znocTh MMOTCHIHUAJIOB Y HAIIPSXKCHUC!

A1z = q(¢1 — P2) = —qAd = qU.

[ToTenunanpHas 3HEpPrUs 3apsaaa B 3JEKTPOCTATHUECKOM TOJIE:

W =q¢




3.16

3.1.7

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_ﬂ
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PA3sHOCTH ITOTCHLHAJIOB JJIsA

OJTHOPOJTHOTO 3JIeKTpocTaTHueckoro mojsi: U = Ed

[IpuHUMI cynepno3uuy 3JIEKTPUUECKUX MOJTIEH:

E:E1+E2+...,¢ :¢1+¢2+.-.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcioBue paBHOBECHS 3apsAA0B: BHYTPU IIPOBOIHUKA

Et=0

, BHYTPU Y Ha ITIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt

3.18

3.19

[[I/IBJ'ICKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. Z[I/IC-)J'ICKTpI/I‘lCCKaH

IMPOHUITACMOCTb BCIICCTBA €

Konnencatop. DnekTpoéMKOCTh KOHIEHCATOPA:

q
C==
U

QHCKTPOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£&yS

d

3.1.10

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---anapaﬂn_Cl+C2+-"

IlocnenoBaTeabHOE COCTMHCHIE KOHACHCATOPOB:

1 1 1
Cnocn Cl CZ

U=U1+U2""q1=q2 =y,




9HepFI/I${ 3apsKCHHOI'O KOHACHCAaTOopa:

_qU_CUZ_q2

3.1.11 —
¢ 2 2 2C
3.2 3AKOHBI [TIOCTOAHHOI'O TOKA
Cuiia Toka:
7=4g
321 AL |50
[TocTostaubIit TOK: | = const
Jlst moctostHHOTO TOKa ( = |t
255 VYcnoBus CynecTBOBaHUS dIIEKTPUIECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3axon Oma i yyacTKa Lenu:
3.2.3 I = v
o "R
DNeKTpuIecKoe COIIPOTHBIICHUE. 3aBHCUMOCTH
COIIPOTHBIIEHUS] OJTHOPOJHOIO IMPOBOJHUKA OT €ro JJIUHBI U
324 ceueHwusl. Y IeITbHOE COMPOTHUBIICHHE BEIIECTBA.
- l
R=p=
s
Hctounuku Toka. 3J1C MCTOUYHUKA TOKA!
E — ACTOpOHHI/lXCI/UI
3.25 q
BHyTpeHHee conpoTHBIIEHHE HCTOYHHUKA TOKA
3akon OMa a5l IOJTHOU (3aMKHYTOM) 3JeKTpuueckoi unenu: E
=IR+
326 IR + Ir, oTkyna




[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 N 1 N
Rnapann Rl RZ h
3.2.7
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
U=Ul+U2+..,I11=12=.,
RI'IOCJI = Rl + R2+...
Pa6ora anekrpudeckoro toka: A = [UL.
3akoH Jlxoynsa — Jlenua:
Q =I°Rt
3.2.8
Ha pesucrope
U2
R:Q=A =12Rt=IUt=?t
MOIHOCTB 3JIEKTPUYECKOTO TOKA:
A4 ,
P=— =1IU
Af {50
TenmoBast MOIIIHOCTb, BbIAEISIEMAas HA pE3UCTOPE:
2 U -
MOIHOCTh HICTOYHHUKA TOKA!
A4
©T. CHIT _
R=— =EI
t Ar—s(
CBOOOIHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apaIoB B
3.2.10 MIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

METaJUIOB, PACTBOPOB M pPAacIlJIaBOB JJIEKTPOJHMTOB, Ta30B.




[TonynpoBoauuku. [1oynmpoBOAHUKOBBIN A0

3.3 MATHUTHOE ITIOJIE
MexaHnueckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe moJie.
Bekrop MmarHuTtHOM wmHAykuuu. IIpuHnun cynepnosuuuu
MAarHUTHBIX MOJEH:
B =B+ By+...
3.3.1 12
JluHuM WHAYKUMM MarHutHoro mnois. KaptuHa auHuUi
WHYKIIAN MarHuTHOTO OJIS I10JIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE 10JIE TPOBOJHUKA C  TOKOM.
235 Kaptuna nuHMI WHAYKIWW MArHATHOTO TOJS JJIMHHOTO
MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJBLEBOI'O MPOBOAHUKA,
KaTYIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHUEM MTPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:
Fnop =1 q | vBsina
TJIe 0L — YTOJI MEXIy BEKTOpaMH
v
3.34
u
B
. JBM>KeHMe 3apsyKEHHOM YacTHIbl B OAHOPOJAHOM MAarHUTHOM
nose
34 DJIEKTPOMAT'HUTHAA UHAYKIA
[ToTok BeKTOpa MarHUTHOM MHTYKIIUU:
3.4.1 ® = B,,S = BScosa




3.4.2

3.4.3

3aKOH 3JIEKTPOMarHuTHON MHAyKIuu Dapajes:

AD
E = =@

Ar—0

344

DJIC UHIYKIUU B IPSIMOM IPOBOJIHUKE JUTHHOIA |,

ABMIXKYHIEMCS CO CKOPOCTBIO

(CAN))]
B OJTHOPOJHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B u HOpMasbio

-

n

K IINTOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
-

lnv

; €CITN

v

SIBnenue annexkTpoMarHuTHOW HHAYKIMU. DJIC UHIYKIIMK




3.4.5

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

NHAYKTUBHOCTD:

, uma @ = LI.
Camounnaykuus. 1C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O IT0JIAA KaTylIKU C TOKOM:

W_LIZ
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

— C 3L
I

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B U€ATHHOM K0JIeOaTEeTbHOM KOHTYPE:
[ q(1) =q ey sin( 0t + )

]fffﬁ] =, = O, €08( 38 + @y ) = I, cos(cat + )
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs3b AMIUIMTYOBI 3apsgaa KOHACHCATOpa C aMHJ'IHTy,Z[Dﬁ CHJIBI
TOKa TIIpH CBO60£[HBIX SJICKTPOMArHUTHBIX KoJIeOaHHSX B

niacajibHOM KoJieOaTeIbHOM KOHTYpE:

Qoax = —

()]

3aKOH COXpaHEHHUs SHEPTUU B WJICATHLHOM KOJIEOATeIThHOM

KOHTYpe:
3.5.2
3.5.3 BoinykeHHbBIE 3JIEKTpOMAarHUTHbIE KosieOaHus. Pezonanc
[lepemennsriii Tok. [IpomsBoacTBoO, mepenada u morpedieHne
NEKTPUYECKOU SHEPTUU
354 §) 3 3 =
cus LIT CU- LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.55 S
E1lBlc
356 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpssmonuHEiHOE pPAcIpOCTpaHEHHE CBeTa B  OJHOPOJHOMN
cpene. Toueunslii uctounuk. JIyd ceeta
3aKOHbBI OTPa)KEHHUS CBETA.
a=p
3.6.2
alp
77777/ 77777
3.6.3 [TocTpoenne n300paKeHHUH B IIIOCKOM 3epKajie
3aKOHBI IPETIOMIICHHSI CBETA.
3.6.4

IIpenomienue ceera:

nqisina = n,sinf.




AOCONIOTHEBIN MMOKa3aTelIb IMPpECIOMIICHUA:

C
Nagec = ;

OTHOCHTENbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 D2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjela

ABYX OIITUYCCKUX CPCI:

3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJIHOr0 BHYTPEHHETO OTPaKEHUS:
, 1 n;
Sinay, = =—
Nory ng
CobOwuparoniiue W paccewBarolIMe JTUH3bL. TOHKas JIMH3A.
DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuueHue, JaBacMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
D0=F =—=0,
D

[=—=

h |f]
- !

Xox nyda, IpOLEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoenue u3z00paskeHHH
TOYKM M OTpe3Ka MpAMON B COOMpAIOLIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

CDOTO&I'IHapaT KaK ONTHYECKUM HpI/I60p. I'ma3 kak onTudeckas

cucreMma

Wnrtepdepennus cera. KorepeHTHblE HCTOUHUKH. Y CIOBHS
HaOII0AeHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3

e

v
MITHIIMYMET — .-J.={2m+1_];, m=0,£1,+2 +3

e




Judpakuus cBera. JudpakuwonHas pemérka. YcCIoBUE

HaGJIIOlleHI/ISI rNIaBHbIX ~MAaKCUMYMOB 1IIpU  HOPMAaJIbHOM
MaaCcHUU MOHOXPOMATHYCCKOI'o CBE€Ta C I[J'IPIHOﬁ BOJIHBI A Ha

peméTKy ¢ neproaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jlucniepcust cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 ['mnoteza M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hr="C=
=hv=—=pc
41.2
Nmnynbe ¢poToHa:
_E h h
P=C=7C 77
4.1.3 ®dororpdext. Onbrter A.I'. Ctonerosa. 3akoHsl poTodddexTa
VYpaBHenue DiiHmreiiHa i porodddexra:
Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
rae,
hc
E¢0T0Ha =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
MU~ max

Exuumax = 2 eUsan




[laBiieHue cBera.

4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 MOBEPXHOCTh U
Ha MOJHOCTBIO MOTJIONIAIOUTYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [Inanerapnas mojiens aToma
[Mocrymarer Bopa. U3nydyenue u mornomieHue (OTOHOB IMPHU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYTOil:
he
4.2.2 hvmn = = |‘En _Em|
Y
JIunenyaTple CIIEKTPBI.
CriekTp ypOBHEW SHEPrUU aToMa BOJIOPOAA:
4.2.3 13 6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOTI'O SAIPA
431 Hyxnonnas mozens singpa ['eitzenbepra — MBanenko. 3apsin
o anpa. MaccoBoe uncio saapa. M3oromnst
PannoakTHBHOCTS.
Anbda-pacnan:
A A4 4
ZX—7Y+,He
bera-pacnan.
DneKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TozutponusIii B-pacnan;
A A 0=, .,
s X—=- Y + e+ v,
lNamMmma-uznydenue
3aKOH paIn0aKTUBHOTO pachajia:
-t
4.3.3 N(t) = Ny * 2T




HYCTB M — Macca paafuOaKTUBHOT'O BEIICCTBA. Torz[a

-t
m(t) =mgy* 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» ®usuka. 11 knacc. Makumes ['.4., byxosBues b.b., Yapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo
«IIpocBemenue»

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraBurens [.H. Crenanoga.
M.: «IIpocsemenune», 1996 r.

3ananus oopazoBaTenbHOro noprana Peury EI'D

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'. 4. Msaxuies, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. @usuka 10
ky1acc. bazoBelif 1 yriryOsaeHHbIN ypoBeHb. YueOHUK. MockBa. [Ipocselenue,
2020

2. I'.A. Mskumes, b.b. Byxosues, B.M. YUapyrun ®usnka 11 xnacc. ba3oselii u
yriayOsneHHbIl ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

3. A.Il. PeimkeBuy. COopHUK 3aaa4 o pusuke. Mocksa, Jlpoda, 2005 - 2019 1.



4. Coopnuk 3amad o pusuke mist 9 — 11 kmacco. CocraButens [.H. Ctenanona.
M.: «IlpocBemienue», 1996 r.

5. FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 kiacc. [Tocobue mis
o01eoOpa3oBaresbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6.10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 knacc. [Tocobue ast
o01eo0pa3zoBaTeNbHbIX Opranu3anuil. ba3oBblil U yriryOneHHbI YPOBEHbD.
Mockasa. IIpocsemenne. 2017 r.

7. COOpHUK TE€CTOBBIX 3aJIaHUM JISI TEMATHUYECKOTO M UTOTOBOTO KOHTPOJISL.
®uzuka 10 knace. M.: «uTennext-Lientp», 2004 r.

8. C.M. Anapromeukun, A.C. CiiyxaeBckuil. @uznka. « KOHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kaccel.

9. Ilocobue ns yuureneit. M.: Ilpocsemenue, 2010

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. XKupas dusuka: odyuaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoku pu3uku ¢ ucnoib3oBanueM MaTepHera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. ®dusnka: kojutekius onbiToB. http://experiment.edu.ru/

5. ®usuka: 3NEKTPOHHAS KOJUICKIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karanor cceutok Ha pecypchl o ¢pusnke http://www.ivanovo.ac.ru/phys



7. becratHeie 00y4arolue NporpaMMel 1o Gu3NKe
http://www.history.ru/freeph.htm

8. JlabopatopHsbie paboThl Mo pusnke. BupryansHbie 1a00paTopHbIe pabOTHI.
http://phdep.ifmo.ru

9. Arumarus GU3NIECKUX MPoIeccoB o0bsIcCHeHUIMH. http://physics.nad.ru
10. dusnueckas sunuknoneaus http://www.elmagn.chalmers.se/%7eigor

11. Mos mikona https://myschool.edu
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