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MNOACHUTEJBHASA 3AIINCKA

[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 ¢ ydétoM (enepaibHON pabodeit mporpaMMbl BocnuTanus W Konnenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO 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 OOy4YEeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAaHUPYEMBbIE PE3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCs, OCBOMBIIHX
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 TI0 TOJIaM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

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



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOABI, BBICTyMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 33JlaHHbIMU 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 (pu3uku Ha ypOBHE CpeTHEro oOLIero 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

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 peanuzanys npeanosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM 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 IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH 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 KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHusi paznena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTHUKyMa MpPEACTaBICHA €IMHBbIM mepeyHeM. Bnidop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacuy€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 3aaa4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
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 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme 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 Mo (GU3MKE KIOYEBbIX JAEMOHCTpalul st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHANBHON  JEATENbHOCTH, 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,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJSpHY0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIECHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOIO pe3yJIbTara;

CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

[TorpemHocT  u3MepeHMid  (QU3WYECKUX  BEIMYMH  (a0COJIOTHAs WU
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
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 ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE 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.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
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 OTCUETA.

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 IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuojaa OoOpalieHus] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpOTHl. J[BHKEeHUE
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 CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BWKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOUYEK. 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
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHIMaNIbHBIE W HENOTEHUWAJIBHbIE CHWIBL. lloTeHnmanpHas sHeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM 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 TMOJIOXKEHUSI 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 CBOICTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenb uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TMOCTOSHHBIM KOJUYECTBOM 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).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KAaK CPEIHUE 3HAYEHHUS BEJIWYWH, OMHMCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. Tenmno€éMKocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

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.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u KumneHue. YJelnbHas
TEIJIOTa MapooOpa3oBaHus.

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 Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOILIECCHI:  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.



Kanumnsipabie siBiaeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

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  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W TMOJYHPOBOIHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJA. CBA3b HANPSHKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0bémy Iapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaropa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

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
MOCJIEIOBATEILHOM COCIMHEHUU 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 D]1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS 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 padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesenna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CWJIbI 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
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJMUTAX. DJIEKTPOJUTHYECKAs TUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepenne 3apsiaa OJHOBAIIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuul U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbBIE TPUOOPHI, IUPPOBas TabopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM  «TEIJIOBOM» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeobpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJIMIbHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMmuka.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKu, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO 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 My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA 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.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHON
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 HMHIYKTMBHOCTM B LIENHM MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alIMTa OT AJIEKTPU3ALMH TeJ NPHU ABUKECHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

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] CAMOUHAYKIIWH.

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.

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

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN 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 K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXKHHE C LEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHcaTopa ¢ aMIUIMTYJOM CHITbI TOKA B KOJIe0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

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

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

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya U moTpediIeHUe
AIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMKX IEKTPOMArHUTHBIX KOJICOaHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO Pe30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT 9YaCTOTHI KOJICOaHHIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

HaGmroenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYAOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

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

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOosIHUE M ONTHYECKass Cujla TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM 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 omtmka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nosnsipusaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMepe KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOISIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa M3JIy4YeHUs] CBETOJMOJA MPU MOMOIU AUGPAKITMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpa3zoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHUYEeCKUE YCTPOWCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

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

Paznea 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHsl (hoTodddexra. YpaBHeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — 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.

OneITEl IO KCCIAEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacmaja. PaauoakTUBHBIE HW30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

Anepurie peakuuu. [enenue u cuntes saep. Anepusie peaktophl. [Ipobiaemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSICPHBIN peakTop, aromMHas Oomba,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHuil. (COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. J[MarpaMma «CHeKTpalbHbIN KJ1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PeMkToBOE 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 JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHON TEOPUHU OTHOCHTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpPA, 3HAYEHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPECHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBast 1a0opaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
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 JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OATIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESITEILHOCTH HKOJOTUYECKOW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTH MPOEKTHYI0O M HCCIEA0BATEIbCKYIO
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 UMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX PEATbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH II0 TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb ApPTyMEHTHI A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATEIbHOMN
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 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
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
U3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIUECTBIISITH ITOUCK,
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, KOMMYHHKATHBHBIX W
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 Ha3HayeHWs WHGOpPMAlMKW M IEJNEeBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMIr4aTh
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 KaKJOTO WICHA KOJUIEKTUBA;

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

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)XXJOr0 y4aCTHHKAa KOMAaH[bl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
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 MOBBIIIATH CBOW 0OPAa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh 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,  BKIIOYAMOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHHMMATh AMOIMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
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 MEXaHUYECKON 3Hepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOUN SHEPTHH, 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 KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
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 U JUId 3aMKHYTOM DJJIEKTPUYECKOW lenu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DHHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuu NOPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
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 M  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 (u3MUECKON MOJENM, OTBedaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
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: BBICTPAUBATH 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 TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOrM4ECKON O€30MacCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
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 YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJIeOaHusl, MAaTEMaTUUYEeCKUN MasSTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIe aToMa, aTOMHOTO Si7jpa
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl A1Ipa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300pakeHne, CO3JaBaeMOe MJIOCKUM 3€PKajIoM, TOHKOW JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOJIIONNH 3BE311 U BeeneHHow;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JenaTh  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEITI0KEHHON THIOTE3bl: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPYyJla MPpU MPOBEICHUM HCCIEI0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HESABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOJNTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

TIPOSIBIISATH OpraHHU3aIOHHBIC u MO03HaBaTEIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACTIPENEISTh 1€ATEIbHOCTh
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIO/IeH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHOM TOYKH, 1 bubnuotexa [JOK
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMerieHnii 1 CKopocTei. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tena, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHE
16 KoHnTtponbnast pabota o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbriif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepunanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon Hetotrona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB rpapHran https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cua ynpyroctH. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuibl M1 M13BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHMUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teru1oTel. OcHoBHEIE nTOJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeNl. XapaKTep ABHKEHUS U bubnuorexa [JOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(FOHHHaSI) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Ocrontioe ypasretie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
no teme "OcunoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cuctemsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoasHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P L https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Boipaxkenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AeibHas
TEIJIOTa CTOPAHUSI TOTLJIMBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTtponpHast pabora o teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJIEHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBnenne U KpUCTAIUIH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmanmu TBEPIOTO TENIA.
Aeop P Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe paclupeHne XKUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeJ1. AHTAPMOHHM3M TETUIOBBIX

KOJIEOAHMH YacTHI] BEIIECTBA

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sapinenus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSIHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponsHast pabora o Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIEMEHTAPHBIN JIEKTPUUECKHI 3apsi.

92 3aKkoH coxp aHeHUs 3m1:I<T I/I‘IeCKOFf) " bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OmHOPOIHOE AIIEKTPUYECKOE TI0JIE
IMotennmaabHOCTE

97 AIIEKTPOCTATUYECKOTO MoJIst. PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHITUAJIOB JIJIst bubmmorexa [IOK
P o . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHie sanat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fh
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpHast pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUUCCKHI bubmorexa HOK
P . ) p https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
bubnunorexa LIOK
141 i !
DAEKTPHICCHI TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Du3nYeCKUu IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Teja 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mmockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmaruu" win "U3ydyenue
JIBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JTErKuit
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

®u3NYecKuil TPAKTUKYM 110 TEME

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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157

OCTBIBaHHMS BeliecTBa UiIn
"HUccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" 1t
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue

K03 uImeHTa mToOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3ITy4EHUs CBETOAMOA" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"U3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”
161 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6nmnorexa LIOK
o teme "Kunemartnka" https://m.edsoo.ru/ed017d93
162 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI bu6mmoreka IIOK
no Teme "Jlunamuka" https://m.edso0.ru/3149956b
O00011eHNe U cCUCTEMATU3AINS 3HAHUI bu6nmorexa LIOK
163 " "
o Teme "CTaTuKa TBEpJ0ro Tela https://m.edsoo.ru/0f9752ac
O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH
164 o TeMe ""3aKOHBI COXpaHEHUS B Bubmiorexa OK
" P https://m.edsoo.ru/6¢c0df9cc
MEXaHUKE
O000111eHNEe U cUCTEMATH3AllNs 3HAHUH
165 1o TeMe "OCHOBBI bubnmorexa LOK
. " https://m.edso00.ru/de148976
MOJIEKYJISIPHOKHHETHYECKON TEOPHH
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
" but6mmorekxa [IOK
166 no teme "TepmonnHamuka. TemmoBbie

MAaIIHb"

https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

" bubnmoreka [JOK
167 o Teme "ArperaTHbie COCTO}IH{/'I}I 1 https://m.edsoo.ru/59ca5cal
BemecTBa. MazoBbIe IEPEXOIbI
O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUI bubmuorexa [IOK
168 1
1o TeMe "DiekTpuieckoe nose" https://m.edsoo.ru/f2381c0c
O000111eHrEe U cUCTEMaTU3aLNS 3HAHUI
169 1o Teme "[IoCTOSITHHBIN EKTPUUSCKUN 1 bubmorexa LOK
" P https://m.edsoo.ru/3cae6dal
TOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bubnunoreka LIOK
170 1
o TeMe "Toku B pa3nuyHbIX cpeaax" https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHKH, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HWHAYKTUBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBo
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHM
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(f)ne6aHI/I:1b BpM ?IiIKaJ'IBHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHudecKue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMILUTUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};1 bubnnorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
U neanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW IHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KyneTypa ncnoin30BaHus bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubnuorexa [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Wndpas3syk u ynptpassyk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
OITHYECKAas CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T WYECKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/IBI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso<])_.[ ru/668edbc8
bubnuorexa [{OK
80 Jugparis caera https://m.edso:)_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06Havcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PactCTHbIX Salad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aTroMa Boaopozaa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas: MOzieNb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neprojia CBOOOIHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
IPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIEI0BATEIIbHO COCIMHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, RATYIEY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P gMB OBOil bubmmoreka [JOK
3y4YeHHE [1apaMeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns nIpeaoMIeHUs
138 I,), "I . P bubnnorexa [JOK
crexna" win "lloayuenun
v https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NpakTUKyM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MnoJymmapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeILHOCTH YeJIOBEKa
O06o001IeHe U CHCTeMAaTH3AIINS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O0o001IeHe U CHCTeMAaTH3 AN
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

. Bubmunorexa IIOK
153 3HAHWH MO TeMe "3aKOHBI COXPaHEHUS 1
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTee(;(:)(])_[ru ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000111eHNE U CUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
155 3HaHUU 110 TeMe "TepMoauHaMuKa. } 1
S —- https://m.eds00.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe 1
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
B 5 HOJIMOTEKA
158 3HaHu# 1Mo TeMe "IlocTosSHHBIN 1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nommoreka L1
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
O00011eHNE U CHCTEMATH3AIINS
N bubmunoreka IHOK
161 3HaHUU 110 TeMe "DIIEKTPOMarHUTHast 1
| https://m.eds00.ru/053e2248
UHIYKIHS
162 O00011IEHNE U CUCTEMATHU3AIUS bubmuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

3HAHUHU 110 TeMe "MexaHnndeckie
KoJiebanus"

https://m.edsoo.ru/d6310bfd

O00011eHUE U CUCTEMATU3ALMS

bu6nmorexa [IOK

1 I " 1
63 3HAHUH 110 "'[‘CMG DJEeKTpPOMarHUTHBIC https://m.edsoo.ru/5e2bb83d
Koe0anus
O000111eHrE U CUCTEMATU3 AL
164 3HaHUH 110 TeMe "MexaHndecKue u 1 Bubmaorexa ITOK
" https://m.edso0.ru/96a7a2dd
AIIEKTPOMATrHUTHBIC BOJIHBI
165 O000I11IeHNE U CUCTEMATU3ALUS 1 bubnunoreka LIOK
3HaHU! 110 Teme "Ontuka" https://m.edsoo.ru/52ad1603
166 O06o001IeHre U CUCTEMaTH3aIs 1 bubnuorexa [JOK
3xanuii mo reme "Ocuossl CTO" https://m.edsoo.ru/5beclc65
O000I11IeHNE U CUCTEMATU3ALUS
167 3gaHui 110 Teme "KopImycKkyisspHO- 1 bubnnorexa [JOK
. "p yERyip https://m.eds00.ru/f7c59d38
BOJIHOBOH JTyaJTi3M
168 O06o0011eHEe U cUCTeMaTU3aIHs 1 bu6mmoteka [IOK
3HaHUU 1o Teme "dPu3uka aroma" https://m.edsoo.ru/1f511654
O00011eHNEe U CUCTEMATU3ALIS
169 3HaHui 110 TeMe "PHu3nKa aTOMHOTO 1 bubmorexa HOK
| https://m.edso0.ru/905c5ce0
A7Ipa ¥ DJIIEMEHTaPHBIX YaCTHII
O000111eHNEe U CUCTEMATU3ALIS
170 3HAHUH 110 Teme "DIIEMEHTHI 1 bubnnorexa [JOK
. https://m.edsoo.ru/2bffb94c
acTpopU3UKHI
OBILIEE KOJIMYECTBO HACOB I10 170 16

[TPOT'PAMME



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN JIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKCHHE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlUs, IUIaBJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO31yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; 3JIEKTpU3aLus Tell,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ysl (PU3NUYECKUE BEITHMUUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (M3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTUs Xa0THYECKOTO JIBUKECHHS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJB3YEMBIX BEIMYMH, UX OOO3HAYCHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUUECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HANpPsHKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKIECHHM C OMOpON Ha U3YYCHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

M cronp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb ATOMHOTO sJIpa NP pPelIeHUH PU3NIECKHUX 3a]au

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, AIEKTPOMarHuTHas MHAYKLUS, 1eHCTBHE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIDKYILIUHCSA 3apl,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alys CBETa, AUCIEPCUSI CBETa, (POTOITEKTPUUECCKUNA
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JUH3bI; [PU ONUCAHWHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nUecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlieHHWE BEKTOpa MHAYKIUM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcylecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpPEHHsS! (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aJa4M BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH U3 Ppa3IUYHBIX HCTOYHUKOB; KPHUTHYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYNIIBI, PAlMOHATBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJCKBAaTHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnotespl. ®Pusnyeckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMelIeHn U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

IIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XUIKOCTU. V3ydeHne ABHIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIo3nu CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia COMpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepHabHBIX TOUYEK. IMIyJIbC CHITBI M H3MEHEHUE
UMITyJIbCa Tea
932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmoguHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHuueckue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotTel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHAs ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHM30TPONUS CBOMCTB KpUCTa/IOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne W KpucCTauIM3aUMsa. Y AeiabHAsl TEMIOTA

3.34
riasienus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
COBpPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JluHuy HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, ANEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHL. N3mepenune
AIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBaHHS MOCTOSTHHOTO
4.2.1 aneKTprudeckoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCHGHOB&TGHBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenua

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi rernu. Kopotkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMeCHasd

MPOBOAMMOCTh TMOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIH3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpONCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, MCTOYHUKU TOKA, JJIEKTPOHArpPEBATECIIbHBIC
npuOopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETpP CONPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasnena
4

Koanposepsiemoro

3JIEMEHTA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPar#H#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIA




ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BsaumopeiictBue
MPOBOJTHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJIb M HalPaBJICHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. Pabota cunbl JlopeHia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykin Papajes
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATElIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunykTtuBHOCTh. fIBieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIEeKTpOMarHUTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATrHUTBI, 3JIEKTPOABUTATENL, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Part#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOMHBIE KOJeOaHUS.
5.1 5.1.1 INapmonnueckune xonebanus. Ilepuon, dacroTa,
aMIIuTya u (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemaruyeckoen  JUHAMHYECKOE  OIMCAHME
K0J1e0aTeIbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHHiA
MCXOJIHOW BEJWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTeIbHOM  KOHType. AHAJIOTHS — MEXIY
MEXaHUYECKUMHU u AIIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrun B nacajibHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€HHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJIeOaHMS.

[lepemennblit Tok. CUHYCOMIAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOTO TOKA. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH ME€PHO/Ia MaJlbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, YyCI10BUA
591 pacrnpocTpaHEHHS. [Tepuon. CxopocTh
pacrpocTpaHeHus U JjuHa BOiHbI. [lonepeunsie u
MMPpOAOJBbHBIC BOJIHBL
599 ###Par###  Unartepdepenmus wu  audpaxmus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HM3JIYy4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTaLMs
BeKTOpOB E, B M v B 21€KTpOMaruuTHONW BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KECHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
unTepdepeniys. CKOPOCTh  ANEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUACHUS.

Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAWArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsiMonMHEHOE  paclpocTpaHEeHHE CBeTa B
oxHOponHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxenue. IIpenenbHbIi
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. ClnoxHBIN cocTaB 0€I10ro cBeTa.

[BeT

5.3.6

Cobuparolue U pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U paccenBaromux auH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYcenosus HaOIr01eHUS MaKCUMYMOB 51
MUHHMYMOB B HMHTEPQEpPEHIIMOHHON KapTUHE OT
JIBYX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Hudpakuus cBera. JudpakiuuonHas peméTka.
YcnoBue HaOMIOCHNS TIABHBIX MAaKCHMYMOB ITPH

°3.9 NaJeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TUu(dPaKIUOHHAS PEIIETKA, TIOJSPOUT
[Ipaktnueckue pabotel. M3MmepeHue mnoka3aTens
5312 MIPETOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHUi B nuH3ax. HaOmroneHue mucnepcuu
cBeTa

RJIEMEHTBI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTHM CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BPEMCHHU U COKpAICHUC IJIMHBI

3Hepr W U UMITYJIBC CBO60ﬂHOfI HaCTHUIIBI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON 4YacTUIBl. DHEPTUs MOKOSI CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CcBsI3M SHEpPruu
¢doToHa ¢ ero 4acToToW. DHEpPruss U HMIIYIIbC
dboToHa

OTtxkpeiTHE U UccnenoBanue Gotodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTorddexta

VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Jasnenue ceera. OnwiTe! [1.H. JIeObenena

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texanyeckue yCTpOHCTBA: ($hoTOdIEMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [Tnanerapnas
MOJIeJIb aToMa




71.2.2

IToctynarel bopa. HM3nyuenue u moriyonieHue
(GbOTOHOB MpHU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyrou. Buaer cnektpoB. Crekrtp
YPOBHEM 3HEPrUu aTOMa BOJOPOJA

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpois.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CnonTanHoe u BBIHYKACHHOC HU3JTy4YCHHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4YecKne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
U3Ny4deHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykinoHHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsin
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B siape. SaepHble CUITBL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHHE U CUHTE3 sSIEp

7.3.7

7.3.8

7.3.9

AnepHbli  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGrieMbl U MEepPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE IMO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotel. MccnemoBanme TpPEKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KApJIUKOBHIC
riaHeThel. Masbie Tena ConHEeYHON CUCTEMBI

Comnnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. /lnarpaMmma «CneKkTpajbHbIA KJIacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] [JIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuy CoJHIIa ¥ 3BE3/1. DTanbl )KU3HHU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CrupasnbHast
CTpyKTypa ['anakTuku, pacnpeneneHue 3BE31, raza
u ek, llonmoxxenne u apmwxenune ConHLAa B
INanaktuke. [1nockas u chepuyueckas MoaCUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuky M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6na. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennont, teopuss bosbuioro B3peiBa. Monemnb
«ropsuei Beenennoii». PenukroBoe usiydyeHue

MacurrabHas CTPYKTypa Bcenennoin.
MeraranakTuka. Hepeménneie pob6IeMBbl
aCTPOHOMHUH



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHWI pacrio3HaBaTh (U3UYECKHUE SIBJIICHUS

(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‘IGCKI/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
BceoOImuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MYECKON MOJETBhIO: HA OCHOBAHHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3WMYECKUX  TEOPHUH  TpU  HCTIOIB30BAHUH
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TPeOyrOIIME NMPUMEHEHHUS] 3HAHUU U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bnanenue OCHOBHBIMH MEeTOoAaMu Hay4HOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
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-HUCCIIEIOBATEILCKOM  JIESTETPHOCTH €  WCIOJIb30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOIOTUYECKOM
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro coaepkKaHUsl €  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
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHau4deckoe JABHIKXCHUC. OTHOCHTENIHLHOCTh

MCXaHHUYCCKOI'O ABMXKCHM . Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, o=— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepUuaibHON TOUKU

IpU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCUMOCTH V(1)

- _ AD ~,
T§'TCI'I!EIP'FJHIIE MAaTEPHAIBHOII TOYKIL: a = —L =u =
t—30

At
114
Au, . \
a, = =(uv,),". aHANOIIMHO a, = (v, )', a.=(v.)
m - o L = =4
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHKCHUC:
x(t) = xg + Voxt
X(t)
0
+
1.1.5

(00

Uy (t) — vg, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:



1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunerinoe npuxenue. [[Bi>keHne MaTepuaibHON
TOYKH I10 OKPYKHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Tpy paBHOMEPHOM JABUKEHHH TOUKH IO OKPYKHOCTH
21

=—=2
w T v

2




27o
. LleHTpOCTpEeMUTETBHOE YCKOPEHHE TOYKH:

1c

R
. [TomHOE yCKOpEHHE MaTepUaTbHON TOUYKH

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHOe

1.1.9
JIBUKEHUE TBEPIOTO TENA
1.2 JMHAMUKA
191 Nuepumnansupie  cucteMbl  orcyéra. [lepBeiil  3aKoH

Herorona. [Ipuniun otHocuTensHOCTH ["anunes

1.2.2

Macca tena. ITOTHOCTE BelliecTBa:




©
I
<I3

A

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHoaeﬁCTB =F+Ft.

- -

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: s marepuanbHoit Touku B UCO

>
-

F1 = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
125 Tperuii 3akoH HproTOHA /1711 MaTepuaibHbIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cuna tsxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHUIIBI
TSOKECTH OT BBICOTBI h HaJg TOBEPXHOCTHIO TUIAHETHI
pannycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus: CKOJIbXKEHUS:
Ep = uN
F
P
UN
1.2.8
Cwita TpeHus TTOKOS:
Ep, < uN
F

Tp

IA




Koaddurment tpenns

JlaBnenue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
i
F
MOMEHT CcHJIBI OTHOCUTEIBHO OCH BPAILCHUS:
M| =Fl, rae | — nnedo cuiibt
F
13.1
F
OTHOCUTEIBHO  OCH, Tmpoxonsdmier depes Touky O
HEPIEHANKYIIIPHO PUCYHKY
1.3.2 [enTp Macc tena. LlenTp Macc cuctemMbl MaTepUaIbHbIX




TOYCK:

r
M
m
1
+
m
2
+
m
1
r




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
HECHTPp MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBust paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
#HHPar###
3akon ITackans
1.34
JlaBnaeHnue B xxugkocTH, rmokosmeiicsa B UCO:
p =po +pgh
p
#itHPar#tit P
1.35
0
+
pgh
3akoH Apxumena:
FApx = —Byprrecn
F
#HA#Par###
1.3.6

Apx




BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

YcnoBue miaBaHus Tel

14

3AKOHbI COXPAHEHNA B MEXAHUKE

HEHPar#H##
14.1

Nmnynbc maTepuaabHONW TOYKH:

p=mv




NMmynbc cuctemsl Te:

p=p+pt+..

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
143

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -




1 BHEIITH

At

2BHEIIH

At

B ICO , ecitu

Ap = A(py +pp+...) =0




A(

, €CIIN

- >

FlBHeLLIH + FZBHemH+- e




1BHEIIIH

2BHENH

PeakTuBHOE JABHIKCHHC

F
\?’Cx‘

HitHPar###

144 PaboTa cuItbl Ha MajloM MEPEMEIIECHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

1.45 D

MOIIHOCTh CHIIBI:

€CITH 32 BpeMsl




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas sHEprus MaTepuaibHOM TOUKH:

KWH

mv

2m

E}CI/IH =

=2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMBL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

[ToreHmanbHas 3Heprus:

JJIA MOTCHIHAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIy

210TeHII

AE

MOTEHI]




[ToreHmanbHas SHEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EHOTeHu = mgh

E
TIIOTCHIY
mgh
[TorennuanbHas SHEPrUs yrnpyro 1eopMUpOBAHHOTO
TCja:
g kx?
MOTEeHL, — 2
E
TIOTCHIY
2

kx




1.5

1.4.8

151

3aKOH U3MEHEHUS U COXPAHECHUS] MEXAaHUYECKON YHEPTHU:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnyeckue  KoieOaHWS  MaTepPUAIBHOW  TOYKH.
Ammumatyna u ¢aza  koneOanmii. Kunemartmueckoe
OIMCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEIIEHHE U3 PaBHOBECHS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mao

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIUCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHs MaTepuallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHui €€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

[Tepuon u yactoTa KoneOAHMIA:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOTrO

MasiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle  u  mpopoibHble  BOJHBL.  CKOpoOCTh
pacrpoCTpaHEHUs U IJIMHA BOJIHBI:
154

v
A=vl =—
v




Wntepdepenuys u audpaxiys BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKVIJIAAPHASA ®U3UKA

Mogenu CTpO€HHS Ta30B, KUAKOCTEH M TBEPIBIX TEII.
[TycTh TepMoauHamMmuueckasi cucreMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCcTBO BEIIECTBA
N m
vV==—=—
Ny




rac

N
A
— qrciio ABOTaIpo, m — Macca CUCTEMBI (Tena),
u

U

— MOJISIpHAsl Macca BeIecTBa
2.1.2 TennoBoe IBM)KEHUE aTOMOB M MOJICKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie YyacTHIl BEIECTBA
2.1.4 Huddy3us. bpoyHoBckoe IBHKEHHE
2.15 Mozens uneanpHoro raza 8 MKT

216 CBs3b MEXIy MOaBICHHEM M CpEeAHEH KHUHETHYECKOU
3Hepmeﬁ HOCTyHaTGJIBHOI‘ (0] TCIIJIOBOI'O JOBUXKCHUA




MOJIEKYJI HJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temmneparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHeTHYECKOU
DHEpPTUeH TIOCTYMATeIbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYJT:
2.1.8 2
— |y 3
£..=|—|=2kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKoH I[aJ'IBTOHa AJI1 1aBJICHHUA CMCECHU PAa3pCKCHHBIX I'a30B:

P =D +p2+

o




2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ IOCTOSIHHBIM YHCIIOM
MoJieKys N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons
T
p
const
u3obapa (p = const):
%4
— = const

const




I'paduaeckoe npencrapieHne U30MpoIeccoB Ha pV-, pPT-u
VT- nnarpammax.

OObeIHEHHBII ra30BbIA 3aK0H:

pV ;
T = cons

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIMICHHBIC IIapbI. KaugecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOT0 Tapa
Brnaxxnocts BO3ayXa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa (T) _ pnapa(T)
- pHaCbuunapa(T) - pHaCbILunapa(T)
¢
2.1.14 =

HAChIIapa




M

M

M

M

napa

HacChIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

W KOHJICHCALMs, KUTIEHUE JKUIKOCTU

N3MeHeHue arperaTHbIX COCTOSHUM BEIIECTBA: IUIABJICHUE
2.1.16

Y KpUCTaJUIU3aIus
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEX0Oaax




2.2

TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BuyTpenusis sHeprus

2.2.3

Terionepenaya Kak Ccrmoco0 W3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHWs  paboTel.  KoHBeknus,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

2.24

KonnuecTBO TEIUIOTHI.
VY enpHast TEII0OEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VY aenvHas TermioTa napoodpazoBanus L: Q = Lm.
Y enbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemwioTa CTOopaHuA TOIUINBA (: Q =gm

2.2.6

2.2.7

OnemeHTapHas paboTa B TEpMOIUHAMUKE:
A =pAV

pPAV

Beruucnenne pabotel mo rpaduky mporecca Ha PV-

quarpamme

I1epBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12




AU

(V]

12

12

12

Anmnabara:

Q12 = 0= A1, = (U — Uy) = AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMbie mpoIieccol




[Tpuniune! aeiictBus TemnoBbix MamuH. KIT:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
r._ -T T
2.2.10 Mmaxmn =Ny, = —————— =1-_2=
T, HaTp T, TP
YpaBHEHHE TEILUIOBOTO OallaHca:
Q1 +Q;+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OJeKTpu3anus Teldl W €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIEMEHTAPHBIA 3JIEKTPUUECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JTUAICKTPUICCKOM

MMPOHUITACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.1.3

3.1.4

OnekTpuueckoe nose. Ero neiictBue Ha 3IEKTPUYECKUE
3apsi bl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




[Tone Toueunoro 3apsaa:

q

Er - k 1‘_2
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh NOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

HOTeHLII/IaJIbHaH OHCPIrusd 3apsga B I3JICKTPOCTATUYCCKOM

I10JIC:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITO0JIA:

¢_ﬂ
q

3.1.6

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3HOCTH IMMOTCHIUATIOB JIJIA

OJTHOPOAHOTO AekTpoctatudeckoro moyst: U = Ed

IIpuHIUII CynepIIO3UIIUH DIIEKTPUYECKUX TOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







3.1.7

3.18

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBeCHS 3apsA0B: BHYTPU TPOBOJAHHKA
Et=0

0

, BHYTpHU U Ha IIOBEPXHOCTH ITPOBOJHMKA @ = const
Jusnexktpuku B IIEKTPOCTATUUECKOM
JusnexkTpudeckasi IPOHUIIAEMOCTh BEILIECTBA €

Konnencarop. DneKTpoEMKOCTh KOHICHCATOPA!

q
C==
U

IIOJIC.




eC

DIIeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOPA:
£€pS

d

&€

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q =q1+q2+...,U1 = UZ ="')Cnapaﬂn_C1+C2+-'-




apamn




IlocaemoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 T

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cua Toka:
7=2q
At 0

ITocrossHHEII TOK: | = const

Jns mocrossHHOTO TOKA q = It

YcaoBus CYIICCTBOBAHUA DJICKTPUYICCKOTO TOKA.

3.2.3

Hampsokenne U u OJIC E
3akon OMa 1J1s yyacTKa LEenu:
[ = U
"R




3.24

3.25

BJICKTpI/I‘IeCKOC COIIPOTUBJICHHC. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHC BCUICCTBA.

l
R=p§

Ucrounnku Toka. J]C uctouHmka ToKa:

ACTopOHHchun

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIETu:

E =IR + Ir, oTkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

apaul




HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI = R1 + R2+...

nocia




Pabora snexrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — Jlenna:
Q =I*Rt

Rt

Ha pesucrope

2

U
R:Q=A=12Rt=IUt=7t

3.2.8




3.3

3.29

MOUHOCTB 3JEKTPUYECKOTO TOKA!

Ad
P=— =IU

LY, Ar—d
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoniHoCcTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HH€ HOCUTCIIN OJICKTPHUICCKUX 3apsA 0B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOANMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE ITIOJIE

MexaHudeckoe B3auUMOJEUCTBUE MAarHuToB. Mar"HuTHOE
nose. Bekrop  marHuTHOM — MHaykumu.  IIpuHnun

CyNEPIIO3UIMN MAarHUTHBIX TOJICH:

B = Bl +Bz+




JInaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUK
HHIAYKIOHUN MAar"guTHOI'O 1OJIA ITIOJIOCOBOTO u

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUHW MAr"tuTHOr'O IOJA JJIMHHOTO

3.3.2
OpSIMOTO  TPOBOJHUKA W 3aMKHYTOTO  KOJBIIEBOTO
MPOBOJIHUKA, KATYILIKH C TOKOM
Cunia Amnepa, e€ HalpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, TJI€ 0. — yTroJI MKy HAIPaBJICHUEM IIPOBOAHUKA U BEKTOPOM




3.34

1

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T€ 0. — YTroJl MEXKIY BEKTOpaMH

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM

I10JIC

3.4

OJIEKTPOMATHUTHA A MHYKIMA




[ToTok BeKTOpa MAarHUTHON MHIYKILIMH:
® =B, S = BScosa
o
B
n
341
S
BScosa
7 B
4
G2
34.2 SIBnenue anekTpoMarHuTHOM MHAYKIMK. DJ1C nHIyKIMK
3aKOoH AIeKTpoMarHuTHoOM nHaykuuu dapajes:
AD
343 E=—— =@
Af i
AF—=0
I
O/1C uHAYKIMK B IPSMOM IPOBOJHUKE JUTUHOM |,
34.4 JIBIDKYIIIEMCSI CO CKOPOCTBIO
v
v




(;ﬁ)

)

B OJIHOPOJIHOM MAarHMTHOM I1oJe B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — YToJI MeX1y BEeKTOopoM B 1 HOpmalibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
[
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
Iy
L
|
3.4.6
()
, umu © = LI
Camounnykuus. IC caMOMHAYKINU:
Al
BT
Af—0
OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM:
3.4.7 _ LI 2

W, = —
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UI€ATHHOM KOJIeOaTeTbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJa

2

LC
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3.5.3

354

355

CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTy,Z[Oﬁ
CHJIbI TOKa npu CBO6OI[HLIX SJICKTPOMArHUTHBIX

KoJIeOaHUSX B nacajiIbHOM KoJieOaTeIbHOM KOHTYpPC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpe:

BbIHYXI€HHBIE 2JIEKTPOMarHUTHBIC KosieOanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBoxcrBo, mepemada u
noTpeliieHue 3JIEKTPUIECKON SHeprun
-2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= Cconst.

opuceHTauusl BEKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe:

- -

E1Blc




356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamoninHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodyeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoeHne N300paKeHHIA B IIIOCKOM 3epKaJe

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino.

sinf.




AOCOIOTHBIN MOKa3aTes b MPETOMIICHHS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb MPETOMIICHHUS:
n, M

nOTH
1 V2

OTH




Xoq 1y4eit B Ipu3Me.
VI =V, Mhy =Mty
CoOoTHOIIEHHE YacTOT W COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

pasjena IByX ONTHYECKUX CPe:




3.6.5

ny,<n n,

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH nq

Sina




CoOuparomue W paccewBarIIUe JTHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOHN JTUH3BI:
1 4 1 1
d f F
3.6.7




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




| fl

d T

A

F\ h
f

R

B ciyuae paccenBaronieit JIMH3HIL:

3.6.8

1
D0=F =—0,
DO







| i

Xoa dy4a, IpOUIEALIETO JIMH3Y MO POU3BOJIBHBIM YIJIIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue uzobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak onTudeckuit mpubop. I[maz  kak

OIITHUYCCKaA CUCTEMA

WUnrtepdepeniuss  csera.  KorepeHTHble  HMCTOYHHKH.
VYcnoBust HaOMIOJEHHS MAaKCUMyMOB M MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHe
HaOJIO/IeHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepruojaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®N3UKA
41 KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['unore3za M. ITnanka o kBanTax. ®opmyna [Inanka: E = hv
®oTtoHbl. JHEprus GOTOHA:
E=hr="Cc
=hv=—=pc
E
4.1.2 -




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroaddexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa 1 GoToddexTa:

E¢0T0Ha = ABbIxofa + Eyymax

¢doToHa

ABbBIXOMA
+

KHHMax

rae,

3aKOHEI




hv

¢doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = A_
Kp
BBIXOJIa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV max _ U
2 =e 3an




4.2

4.3

eU

3arn

4.1.5

421

JlaBlieHHE CBeTA.
JlaBieHue  cBeTa  Ha  IOJHOCTBIO  OTPaXKarolIyIo
MOBEPXHOCTh M HA  MOJHOCTHIO  IOIVIOHIAIOUIYIO

MTOBEPXHOCTH
OU3NUKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u norioieHne GoTOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTple CIEKTPBI.

CriexTp ypoBHEH SHEPTrUU aTOMa BOAOPOJIA:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnas monens siapa ['eiizen6epra — MBanenko. 3apsin

sapa. MaccoBoe 41cio AApa. H3oTomsl

43.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,




[To3uTtponHsI B-pacnan:
A A 0=
sX—=- Y + je+ v,

I'amma-uznydenue

4.3.3

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N(t)

HYCTL m — Macca paaAuOaKTUBHOTO BCIICCTBA. Tornma

-t
m(t) =mgy*2T

m(t)




434 SnepHeie peakuuu. [lenenne u cuHTE3 suEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1 .Msxumes I'. 4., Byxosues b.b., Corckuii H.H. «®u3uka. 10 knacc.
VYyebnuk. bazosiii n yriy0naéuusiit yposau. ®I'OC». — 11-e uza., crep.—

Mockaa: [Ipocsemenue, 2024 r.

2.Msikumes I'.4., byxoBues b.b., Yapyrun B.M. «®u3uka. 11 kiacc.
VYyebnuk. bazosslii u yriay0néuusiii ypoau. ®I'OC». — 11-e uzg., crep. —

Mockasa : [Ipocsemenne, 2024 r.

METOJINYECKHUE MATEPUAJIBI JIJISd YUUTEJISA
1. Iunaktuyeckue matepuansl @usuka 10, 11 kmace / A.E.Mapos,

E.A.Mapon. — M.: UznarenbctBo «/Ipodar, 2023.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1.AnuMaruu pusndeckux o0bekToB. http://physics.nad.ru/

2. KuBas ¢usuka: oOyyaromas nporpamma. http://www.intedu.ru/soft/fiz.html



3.®uzuka.ru. http:// www.fizika.ru/
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