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MNOACHUTEJIBHASA 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 ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBbI Uil MPOAOKEHUs 0Opa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojiaMm o0y4eHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IMYHBIX METOJUYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
ToJIE.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHu.

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 MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TNOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

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
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mpouecca. s yriayOGn€HHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o (QusMke cuUcTeMa YYEHUYECKOro HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus kabuHera ¢usuku. [Ipu sTOoM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHOENsSETCS PEHICHUI0 PACYETHBIX U KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpys MPUMEHEHHUE 3HAHUI U3 pa3HBIX pa3ziesioB. J[Ji1 KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
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 00OpyJOBaHWE JJI BBIMIOJHEHHUS YKa3aHHBIX B MporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECICYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YYEHHUYECKHUX MPAKTUYECKUX paboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHKE YMEHUI OOBSACHATH SBJICHUS C UCIIOJI30BAHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHANBHON  JEATENBHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 00mKX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nYecKuX SBICHUI B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKUX PEIICHU B
MMOBCEIHEBHOM KU3HH;

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

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yroyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoOBEHBb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 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
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

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

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
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(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUHN 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.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU 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: KOHMYECKOro 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 OTCUETA.

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 yCKOpEHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



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

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu 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.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LleHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca marepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
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 MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OAHOPOJHOIO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU 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 MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEepPruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJECHCTBUS 4YacTWI] BellecTBa. Monemn CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO HCIOJIb30BaHUE
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 N BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

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

IlepBbiii 3ak0H TEpMOAMHAMUKHU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIJIOTHI 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 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JBUTATENd, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

N3meHenue TeMiiepaTypsl py ainadaTHueCKOM PacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
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 FOnra.
[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 Jlarutaca.

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHl C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBepXHOCTHOTO HATSKEHHUS.

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 3apsAdoB. [IpOBOAHWKM, IHUAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpOCTaTUUECKOrO NoJIsl. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro Mo o0bémy mmiapa. [losie paBHOMEpHO 3apsiKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. JusnexTpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLNI IEUCTBUSA JIIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnpenenenue pa3HOCTH MTOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOTO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D1C 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 COEAUHEHHE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS JUIS  JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTH TBEPIBIX METAIIOB. 3aBUCHUMOCTH COMNPOTUBIICHUS METAIIIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: Ia30pa3psiIiHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPpAKMuUKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEJIUUYHMH C UCIOIb30BAHHEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, MPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUId BBIPAOOTKM «TEIUIOBOM» U
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, IOJIy4YeHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B Bemectse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa nuHMI  WMHOYKOMM ~ MAarHATHOTO — TOJSL  IOJIOCOBOTO M
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.

Cunia 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.

HccnenoBanre MarHuTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYecKue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCH: MHAYKLIHUOHHAsS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue HAYKIUY BUXPEBOIO MATHUTHOTO TIOJIA.

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 sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



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 HaANpsDKEHWS MpU PA3IUYHOM (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. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
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 JJIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXalOMUX IEKTPOMArHUTHBIX KOJICOaHUA.

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 MPUHIIMI ACHCTBUS TpaHChOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

Habmroienue 3eKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
MPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS U JIJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNIEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHS M3ITyUEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

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

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIBTPa3ByKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Hab6nronenue uaTepdepeHnnn u qudpakiiny MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
IpeoMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npeoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE 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
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1lacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEeHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyUEHHUS HA ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcclieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (pOTOHOB MpHU MEPEXoAe 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 KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

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 YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

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

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

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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 Qu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHll (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
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

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

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

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B sSApax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] NOTPEUIHOCTEN.

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 CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro 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 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€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.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOMN
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHMUS,;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS

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

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AECITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M C€amMOOOpa3oBaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

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

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEAEATh LEIU AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

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 BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €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,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUThb APTryMEHThl s
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 U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
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 MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 MCTOYHMKOB PAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHHWM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX 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 (PU3UUECKOIO COJIEP>KAaHUS B Pa3IMuUHBIX (hopmarax c
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMSr4arth
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

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

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

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

OCYULIECTBJIATh MO3UTHUBHOE CTPAaTErMYECKOE IIOBEJIECHUE B PAa3JIMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M 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 TMOBEJCHHE, 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 HA 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;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
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 KUHEMATHUKU PAaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYECKON 3HEepruu,
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
KUHETUYECKOW SHEpPruel TEIIOBOTO JBWKEHUS W KOHLIEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelipona, mepBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa uId ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBMKEHHE 4YacCTUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IEJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, NpPaKTUKyMa U  Yy4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl W KOPPEKTHUPOBATH METONbl PEUICHUS C
y4€TOM MOIYYEHHBIX 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 ¢ ONOPOIl 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 HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
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 yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

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

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

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOJIMHAMUKH, CHCIHATLHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTynarsl bopa, nOpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaAIMPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPruUsl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEpPCUsl, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3HI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM 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 TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX 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 OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTarh B TpYIIE C HMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiie nmpodeccnoHalbHON AesITeIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpOrO TENA > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpeckoe none 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKuit npakTHkyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 hitps://m.eds00.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 o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE 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 pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859ef1
Hroro no pazneny S}
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Paszgen 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 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 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 aCTPOPHU3INKH 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue p
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa 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
OKCHEpUMEHT U TEOpUs B IPOLIECCe
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
AKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuorexa [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 nepeMenieHnii 1 CKOpoCTeil. 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 IBU>KEHHUS C bubnmorera HOK

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

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBmxeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
YCKOpEHHE
16 KoHnTtponbHas pabota 1o teme bubmmorexa [JOK

https://m.edsoo.ru/1242{32e
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"Kuuemaruka"

ITepBbiif 3akoH HbroTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17 [Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuitl 3aKoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U bubnnorexa [IOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kennepa
but6mmorekxa [IOK
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 CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapocratuueckoe bubmuoteka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CiioxxeHue cuil, MPUIOKEHHBIX 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 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUabHON TOYKH,
32 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMItynbca MaTepUAIbBHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.edso0.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHNN KNHETUYECKON DHEPTUU bubnnorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
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 € CTOJIKHOBEHHUS.
40 N E}dem/le BeyrI If };IFJ'II/I IUIST aeabHON bubnmorexa HOK
p pHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABWKEHUSI U bubnnorexa [JOK
P o p p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuorexa [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 AbGcomoTHas TeMieparypa. 3aKoH bubnuoreka [IOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuosroe ypasienne MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYMATENFHOTO TEIJIOBOTO ABMKCHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
S7 TepmonuHamMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bu6nunorexa LIOK
58 Camonpou3BoJibHas penakcanus T
P P " A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH sHepruu
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJMHAMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crmocod W3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 0e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y IeIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
IlepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonuuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu bromrorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenne sanas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIL30BAaHUS TETIJIOBBIX JBUTATEIEH. but6mmorekxa [IOK
TennoBoe 3arps3HEHUE OKPYXKarOLIEH https://m.eds00.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. TernnoBbie

MAaIIHe!"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Iclr)la eII;He U KHUIIeHUe. Y IejJbHas bubmorexa HOK
P e https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
TEPATYPEL https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnorexa [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[InaBnenne U KpUCTAIUTH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edso0.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aepop d Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nehopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPABIX TEJ1. AHTAPMOHH3M TETUIOBBIX

KOJIeOaHWI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf?2
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https://m.edsoo.ru/18e95ff3
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https://m.edsoo.ru/6ee91e9f
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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 HaATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMaTU3alus 3HAHUH
89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeriecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponpsHas pabora o Teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U e€ MposBICHUS.

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

92 3aKoH coxp aHeHUs 311:1@ I/Iqecxorlcj) ’ bubmorexa [JOK

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

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 JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OnHOPOIHOE IEKTPUUYECKOE T10J1€
IMotennumaabHOCTE

97 AIIEKTPOCTATUYECKOTO 1OJIsl. PasHoCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTHU MOTEHITUAJIOB JIJIst bubmmorexa [JOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO 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. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

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

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

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTIo 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 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO bubmmorexa [TOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COITPOTUBIICHHS bu6muoreka [JOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

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

CCUYCHHUS
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pemienue 3anau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bbu6motreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHE 33/t https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHICHHe sajat https://m.eds00.ru/6761bfOf
MOIIHOCTH YJAEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BhIJICIIsIEMasi Ha bubmmorexa [TOK
- - BRU https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HCTOYHMKA TOKA https://m.edso0.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM) bubnuotexa [JOK
DIIEKTPUYECKOH TIeTTH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHIeHHe sajat https://m.edso0.ru/3580b679
but6mmorekxa [IOK
130 M
OIIHOCTR MCTOSHHKA Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuotexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bubnmoteka [IOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
ANIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aysa 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTposnbHas padbota no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPax U
140 aCIUTaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.eds00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
bubnunoreka LIOK
141 i !
DNeKTpUUecKuii TOK B razax. [lnazma https://m.edsoo.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

IIOJIYIIPOBOJHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPH MOMOILIN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueit o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIIY 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

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

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

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIeHHOTO TOPU30HTAIBHO"

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

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSSHHOM 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa 00paleHHs
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmaruu" win "U3ydyenue
JIBOKEHUSI CUCTEMEBI TEJI, CBI3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHi
0710K"

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

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

153

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirenTa
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS IPy3a Ha Baly C
TpeHueM"

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tesa no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
nm "ccnegoBanue coxpaHeHus
MMITYJIbCA IIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW SHEPIuu Tejla 1o
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

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

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
unu "HccnenoBanue mpoiecca

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

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

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

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

OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa 1 OLIEHKa Macchl IapoB B
nomeniennun". 3mepenue
Kod(duUIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

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

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EHUs CBETOAMOAA" NN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"UccneqoBaHue CMENIaHHOTO

bubnunorexa 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"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMaTm:EH;I 3HAHUM 1O TeMe bubnnorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001eHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAHUM 1O TeMe bubnmorera HOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
PesepBubIil ypok. O6001IeHNE T
163 CI/ICTEM&TI/ISZIII)I/IH 3HAHHU 110 TeMe bubmiorexa LOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Telna
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/I?,Zp WSl 3HAHUM 10 TeMe bubnnorexa [JOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTEM&TI/ISZP Hst 3HaHI/II\/IJIH 110 TEME 1 bubnnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBHElil ypok. O0001IIEHHE U
170 CI/ICTEM&TI/I?»ZP U 3HaHI/II7IIlI o teMe "Toku 1 bubnmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1 bubmorexa HOK
poBon ' https://m.eds00.ru/487a8593
nosie. ['unoresa Ammepa
BexTop MarHuTHOW UHAYKIIHH.
2 [Tpun pI/Il'I CYIIEepIIO3H 1?1?11 IVIIlaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 Bbu6motreka [JOK
OmnbIT OpcTena https://m.edso0.ru/d35d5262
4 Cunia Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHC sanad https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHnna, e€ HanpaBJIeHHUE U
7 MOAYJb. JIBU2KEHUE 3apsKCHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHC sa1ad https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopeniia 1 buGnuorexa [JOK

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

10 Pewerre sanax https://m.eds00.ru/93617bd9
M ElIECTBE.
” p arHUTHOE T10JIC B B m_ CTB Bu6morexa LIOK
CPPOMATIIETHIM, Hapa- u https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
12 OcHoBHBIE CBOICTBA (hepPOMArHETUKOB. bubmmoreka [JOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
13 Pemenue 3agay mo Teme "MarauTHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agaud no reme "MarautHoe bubnnorexa [IOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMarHUTHOM MHYKIIUH. Bbu6moteka [JOK
15 .
IToTok BekTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efaOcl
bubnmorexa LIOK
16 OAC mHnyKumH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIAXCS bubmuoreka [JOK
MIPOBOJHUKAX https://m.eds00.ru/0235cc02
but6mmorekxa [IOK
20 Pemerve 3anas https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasuiio Jlewa https://m.edsoo.ru/bbc22726
4 .K
HIYKTHBHOCTE. KaTyrka Bu6mrorexa LOK
22 WHYKTUBHOCTH B IIETIH TTOCTOSTHHOTO

TOKa

https://m.edsoo.ru/621eae9d
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93 SAsnenue camounaykiuu. C bubnmoreka [JOK
CaMOUHAYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO MOJIsl KaTYIIKU € bubnmnoreka HOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bub6nmoreka [IOK
25 Pemerie sanat https://m.edso0.ru/88f69d2b
26 O06o001meHne U cucTeMaTHU3alns 3HAHHUI bubmuorexa [IOK
o TeMe "DyeKkTpoaruHaMuKa" https://m.edsoo.ru/76484025
97 KonTponbnas pabora no teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
28 Konebarenpnas cucrema. CBOOOIHBIC bubnuoreka [{OK
Kosebanus. 'apMoHUYeCcKUe KOJIeOaHH s https://m.edsoo.ru/7c1db385
29 KunemaTtnuyeckoe 1 THHAMHYCCKOE bubnuoreka [{OK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTuueckoe onucanue. BeiBog
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHUYECKUX KOJIEOAaHUU U3 X bubamorexa LOK
https://m.eds00.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMaTUYECKOTO
OTHCaHUs
N bubnuoreka [{OK
31 AMIIHTYE W hasa konebarHi https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [Tepros
MaJbIX CBOOOIHBIX KOJIEOAHUH
32 MaTeMaTHYeCKOTo MasTHHKA. [lepuon bubmorexa OK
. https://m.edso0.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MTPYKHUHHOTO
MasTHHKA
33 3aryxatomue KonedbaHusl. bu6muoreka [JOK

Brinyxnennsie koneOanus. Pezonanc

https://m.edsoo0.ru/72e93d09
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bubnunorexa LIOK

34 A 0
BTOKOIICOAHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pewenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koudepenuus "MexaHnueckue
36 KOI.:Ie6aHI/I:Ib BI?V[ 3BIKATbHBIX bubmmorexa [JOK
,},’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
37 O06o01IeHre U CUCTEMAaTH3alUsl 3HAHHIMA bubmuoreka [IOK
o TeMe "Mexannueckue Koneoanus" https://m.edsoo.ru/eb84182f
DNEeKTPOMarHUTHHIE KOJIEOaHUS. bubnnoreka [JOK
38 .
KoneGaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATYIbI
39 3a EI) ;] KOHJIEHCATOpa C aMILTUT O}I;I bubmorexa LIOK
pAA A P s https://m.eds00.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aKOoH COXpaHEHUsI YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxarolue 3J1eKTPOMarHuTHbIE
41 Konz)gam::{ Boin )Kp €HHbIE bubmmorexa LIOK
' YR https://m.eds00.ru/5e668619
AJIEKTPOMATrHUTHBIE KOJIeOaHUsI
42 IlepemeHnHsbIl TOK. Pesucrop u bu6muoreka [JOK
KOHJICHCATOP B LEIHU IIEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmuoreka [IOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa ISt JIEKTPUYECKOH LIenu bubmmoreka [JOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
45 MOIHOCTE IEPEMEHHOT0O TOKA. bu6muoreka [JOK

AMIITUTYAHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/lcac6c4c
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3HAYCHHUEC CUJIbI TOKA U HAIIPSKCHUA

46 Pe3oHaHc B dIIEKTPHUUYECKON LIETTH Bubmaorexa ITOK
p H https://m.eds00.ru/087506df
bu6nunorexa LIOK
47 P
CHicHAe sajad https://m.edso0.ru/al6836a4
Nneansuplii Tpancopmarop.
48 TIpousso CTB(}: He(be I:ma I/III)IOT ebirenue Bubmiorexa HOK
p A o peA p https://m.eds00.ru/f97418ae
AIIEKTPUICCKON SHEPTHH
DKOJIOTrM4eCKHEe PUCKU TIPU
49 MIPOU3BOACTBE JIEKTPOIHEPTUU. bubnmnorexa [JOK
KynbTypa ncnosib3oBanus https://m.edso0.ru/a6f74d93
AIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU
bubnuoreka [{OK
P
50 Clietme safad https://m.edsoo.ru/ee6677ed
bubmmoreka IIOK
1 P
> Clietme sajad https://m.edsoo.ru/7cab59f8
O0001IeHre 1 cUCTeEMaTH3aus 3HAHUH
52 o TeMe "DIEeKTPOMarHuTHBIE bubmiorexa LOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
MexaHudecKkue BOJTHBI. XapaKTePUCTUKU bubnuorexa [JOK
53
MEXaHNYECKNX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHNYECKUX BOJIH Bubmorexa IOK
https://m.edso0.ru/d9ae1000
bubnmnorexa LIOK
. X
55 3ByK. XapaxTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Wudpassyk u ynprpasByk. LllymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEeH Cpeibl https://m.eds00.ru/7380038f
57 Pemenue 3agau bubmuorexa [{OK
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https://m.edsoo.ru/cfd918bf

DneKTpoMarHuTHbIe BOJIHBL. U3nydyeHue bubmmoreka [JOK
58
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust AIEKTPOMATHUTHBIX BOJIH. bubnmnoreka HOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue FIEKTPOMArHUTHBIX BOJIH B bubmorexa LOK
P P https://m.edsoo.ru/49bel1f9e
TEXHHKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
61 P;) HoLJIIOKa II)/I}IH DJIEeKT OMaFHI/ITHf[)e bubmmorexa [IOK
a HHA. p . https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPY KaIoIIel cpebl
62 KonTponbhas padota no teme Bbu6moteka [JOK
"Konebanus 1 BOIHBI" https://m.edso00.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHEIHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHA
64 MPSIMOJIMHEMHOTO paclpOCTPaHEHUS brbmmorexa LTOK
p pactpoctp https://m.edsoo.ru/ea32d455
cBeTa
65 OTtpaxenne cBeta. [L1ockoe 3epkaiio. bubmuoreka [IOK
Cdepuyeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN IMOKA3aTellb
66 npenomiieHus. [lomHOE BHyTpEeHHEE bubmmorexa [JOK
P ' . P https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpeenbHBIN YroJl MOJTHOTO
BHYTPEHHETO OTPaKeHUS
67 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubmuoreka [IOK
OTpaXEHUA U TIPEJTOMIICHUS CBETA https://m.edso0.ru/49d830a9
68 Xon myueit B mpusme. Jlucrepcus cBera. bubmmoreka [JOK
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CioxxHbIH cocTaB Oeioro cBera. L{pet

https://m.edsoo.ru/d8elc3be

69 JIun3zpl. @OKyCHOE PacCTOSIHUE U bubnmnoreka HOK
onTU4YecKas cuiia JIMH3EI https://m.edso00.ru/60441359
70 [Toctpoenue n300paxxeHuil B TMH3aX U bubmmoreka [JOK
HUX CUCTEMaX. YBEJIMUEHUE JIUH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 M300paKEHU, MOIYYAEMBIX C IIOMOIILIO bubmorexa [IOK
P ’ ya m https://m.edsoo.ru/5a868f09
JIVH3
72 I'ma3 xak onTryeckas CUCTEMaA bubmorexa OK
https://m.edsoo.ru/ecd480a2
73 Pewmenne 3amau. IIpenenst bubnuoreka [IOK
IIPUMEHUMOCTH T€OMETPUIECKOMN ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETAa U METO/BI €€ U3MEPEHUS bubmorexa [JOK
p A P https://m.edsoo.ru/f32aab06
bubmuoreka [{OK
;
5 Jlucnepens ceera https://m.edsoo.ru/lel6cc6e
bubmmoreka IIOK
7 u
6 HTep(epenIL cheTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaOJIFOJEHUSI MAKCHUMYMOB U bubmorexa HOK
A ™M https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
but6mmorexa [IOK
7 P
8 CIICHAC 3a71aq https://m.edsoo.ru/3061de2b
but6mmorekxa [IOK
79 I1
pUMEHEHHUE UHTep(epeHLIn https://m.edsoo.ru/668edbc8
but6mmorekxa [IOK
80
Audppaxuus cera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeTka. Y coBue bubmmoreka [JOK



https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5

Ha6J'IIOI[eHI/ISI TJIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/f998d964

82 Pemenue 3amau bubnxorexa LIOK

https://m.edsoo.ru/d58c411a

83 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9

bu6nmorexa [IOK

84 Pemerie sanat https://m.eds00.ru/c56¢8158

85 CBeToBbI€ BJICHUS B IPUPOJIE bubmroreia LIOK

https://m.eds00.ru/0b36363d

86 O06o001IeHre U CUCTEeMaTH3alisl 3HAHHUMA bubmuoreka [IOK
no teme "Onrtuka" https://m.edsoo.ru/8al14748b

bubnuoreka [{OK

87 KonTponbnas padota no teme «OnTuka» https://m.eds00.ru/82315dd4
['pann1IbI TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOAUHAMUKH U bubmmorexa LIOK

https://m.edsoo.ru/c9bd77ch
MPUHITUTT OTHOCUTEITEHOCTH

89 ITocTynatel cieruanbHOU TEOPUU bubmmnoreka HOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHOU
untepsai. [Ipeobpazoanus Jlopenia.

90 VYcnoBue NIpUYUHHOCTH. bu6muoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJiIeHHe BpPEMEHH U COKpAIlEHUE
JUTHBI

01 DHEPrusi ¥ UMITYJIbC PENSATUBUCTCKOMN bubnuotexa [JOK
YaCTULbI https://m.edsoo.ru/853a64fc

92 CBs13b MacChI C PHEPTHEH U UMITYJIHCOM bubnmnorexa [JOK

PETNATUBUCTCKON YaCTHUIIbl. DHEPTHS

https://m.edsoo.ru/b6258ffa
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ITOKOsA

93 PaBHOBECHOE TEILIOBOC M3TyUCHHUE bubamorexa LIOK
I https://m.eds00.ru/f54035a5
bu6nunorexa LIOK
4 B
9 3aKOH cuMelieHus Buka https://m.eds00.ru/1c5fF752
95 I'unote3a M. Ilimanka o kBaHTax. bu6nunoreka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnuoreka [{OK
% JHeprus u uMIyILC GoToHa https://m.edsoo.ru/7fh307ec
97 ®otorddext. Onbiter A. I'. Cronerosa. bubnuoreka [IOK
3akoHbI poTodddekra https://m.eds00.ru/8c68e5b9
YpaBHeHue DUHIITEHHA 115
98 dotoaddekra. "KpacHas rpanuima" bubmrorexa LIOK
o parui https://m.edso00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onwitel [1. H. bubnuoreka [JOK
JleGenena https://m.edso0.ru/64b4f966
. bubmuoreka [JOK
1 B
00 O/IHOBBIC CBOUCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bomaun! ge bpoiins. J{auHa BOIHEI 1€
101 b ofms[II[/I arz)Me Bl Jj@'[aCTI/I ’ brbmmorexa [IOK
P P p . https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JIBHKYIICHCS YaCTHIIBI
. bubnuotexa [JOK
102 K -
0 OPHYCKYIAPHOBOTHOBOM AyATHSM https://m.edsoo.ru/8ccab62a
but6mmorekxa [IOK
103 Judpaxius 3JeKTPOHOB HAa KpUCTaIax https://m.edsoo.ru/30dbal8e
Crnenuduka u3MEpEeHUH B MUKPOMUPE.
i p . P up but6mmoreka [IOK
104 CooTHOIIIeHUs HEOTIPEACIEHHOCTEN

[eitzenbepra

https://m.edsoo.ru/65783dec
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bubnunorexa LIOK

105 P
CUICHUE rPAHHECKHX saza4 https://m.edsoo.ru/e70195hbd
N bu6nmorexa [IOK

106 Pemenme pacuCrueIx sazay https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TeMam: Bu6 110K
" . i HOJIHOTEKA

107 OCHOBHvCTO ’ K"OPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOU JTyaiu3M
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS

108 aroMma. [Tma"erapuas Moaens aToMa bubmorexa OK

: p A https://m.edsoo.ru/312b750a
Pesepdopna
bubnunoreka LIOK

109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a

110 Buasl cniektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEPryuu aToMa BOAOpOa https://m.edsoo.ru/cf74blla

111 CrioHTaHHOE U BBIHYXKIEHHOE bu6nmorexa LIOK
M3JIyYEHHE CBETA https://m.edsoo.ru/f945d85c

bu6nmorexa LIOK

112 Hasep https://m.edsoo.ru/2288a0c4
Hyxknonnas moznens siapa I'elizenoepra-

113 I/I]ZaHeHKO 3a; ﬂﬂ n MJ:ECOBOG ‘II/ICJ‘I(I)) bubmorexa HOK

- 2apAa https://m.edsoo.ru/34ada5de
snapa. M3otonsl. PagnoakTnBHOCTH
3aKoH paIMOAKTUBHOTO pacraja.

114 CBoiicTBa HOHU3UPYIOIIETO U3TYUEHHUS. bubmmoreka [JOK
BnusiHre painoakTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/aab98bef
opranu3msl. [lozumerpus
DHeprusi CBSI3U HYKJIOHOB B sIJIpe.

115 Snepubie cunbl. Jledpekt maccol spa. bubmiorexa LIOK

S nepHble peakuuu. AnepHble pEaKTOPBI.

https://m.edsoo.ru/ff1758d0
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[Ipobnemsl ynpaBisieMoro
TEPMOSIICPHOTO CHHTE3A.
DKOJIOTNYECKHE ACTIEKThI Pa3BHTHS
SZIGPHON SHEPTreTUKH

Mertoapbl perucTpanuy U UCCIeI0BaHUS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

bubnunorexa LIOK

116
Baprionbl, ME30HBI U JICNTOHBI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CTaHaapTHON MOJICIIH.
KBapk-Tir0oHHAast MOJIENb aJIpOHOB
®usuka 3a npenenamu CtaHapTHON
Mozenu. TéMHast maTepus u TEMHas bubnunoreka LIOK
117 .
sHeprus. EnuHcTBO hrznyeckoi https://m.edso0.ru/c026fd37
KapTUHBI MUpPa
118 Oransl pa3BUTUS aCTPOHOMHUU. 3HaUCHHE bubmmnoreka HOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BsICHEHUS PUPOJIBI KOCMUYECKHUX bubmuoteka [IOK
00BEeKTOB. METO Il aCTPOHOMHUUYECKHUX https://m.edsoo.ru/39c44028
HUCCIeN0BaHuN
CoBpeMeHHbIE ONTUYECKUE TETIECKOTIbI,
120 aJIMOTENECKOIIbI, BHEaATMOC(epHas bubmmorexa LIOK
pail ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bun 38é3nnoro Heda. Co3Be3nus, IpKUe
121 3BE3/IbI, INTAHETHI, UX BUIUMOE ’ bubmmorexa TIOK
’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHUE
Comnueunas cucrema. CoHize.
but6mmoreka [IOK
122 CoaHeyHast aKTUBHOCTh. MICTOYHHK

sHepruu CosHIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.

123 Jnarpamma "crieKTpajgbHBIA KJIacc — bromorexa LIOK
pavivia CHeKIp https://m.eds00.ru/42169944
CBETHUMOCTH
124 3Be3/bI ITIaBHOM I10CJIEA0BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.

125 CoBpeMeHHbIE NPECTABICHUS O Bu6muotexa [JOK
MPOUCXO0XKACHUH U 3BOJoIMU CoJiHIIa U https://m.edsoo.ru/d09da494
3BE3]1. DTanbl )KU3HU 3BE3]I
Muneunsiii [1yte — Hama I'anakTuka.

126 Tumne! ramakTuk. YEpHEIE ABIPEI B LApPaX bubmorexa [IOK

- ep p P https://m.edsoo.ru/7cd10a0a
rajJlakTHK
Bcenennas. Paciumpenne Beenennoid. B 110K
HOJINOTEKA
127 3 Xab66ma. T b
AKOH Aa00J1a. 1 COPHA HOIBILIOTO https://m.edsoo.ru/3dbdf0d?2
B3pbIBA. PeNTMKTOBOE M3ITyueHNE
128 MacurraGHast ctpykTypa Beenennoil. bubmuoteka [IOK
MertaranakTuka https://m.edsoo.ru/ce234633
. bubmuoreka [IOK
129 Hepeménnrie mpo6iaeMbl aCTPOHOMUH
p p p https://m.edsoo.ru/d37d9ffe
Pu3nUeCcKUil NPAKTUKYM 110 TEME
"UccmeqoBaHue MAarHUTHOTO II0JIST
IMOCTOSIHHBIX MAarHUTOB" WU
130 "UccnemoBanue CBOMCTB bubmorexa OK
a https://m.edso0.ru/67361aef
dbeppomarneTukoB" nin "HccnenoBanue
JIefCTBHUS NOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"
Ou3nYECKUil IPAKTUKYM 110 TEME
" " bubnuorexa [IOK
131 N3mepenune cuiibl Ammnepa ninu

"N3y4yeHue 3aBUCUMOCTH CUJIbI AMITepa

https://m.edsoo.ru/fcae91e9
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oT cuiibl Toka" unu "OnpeneneHue
MarHUTHOM MHIYKIIMH Ha OCHOBE
u3MepeHus cuibsl Ammepa”

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS

132 AJIEKTPOMATHUTHOW MHAYKIMH'" WITN https://m.edsoo.ru/c36658da
"OnpeneneHne UHIYKIIMUA BUXPEBOTO
MarHuTHOTo noss"
Pu3NYECKU IPAKTUKYM 110 TEME
133 "UccnenoBaHue BICHUS bubnunoreka LIOK
camouHaykiuu" wim "COopka Moienu https://m.edsoo.ru/b8fh6391
3JIEKTPOMAarHUTHOro reseparopa’
@uU3NYECKU IPAKTUKYM 110 TEME
134 "N3mepenue nepuojia CBOOOAHBIX bubnuoreka [IOK
KOJIeOaHUI HUTSHOTO U MPY>KHHHOTO https://m.eds00.ru/5d159d35
MasITHUKOB"
DU3NYECKUN TPAKTUKYM I10 TEME
135 "Hpeo6pa3013a}ll:)ne 3He§\rd1/n/1 B bubmmorexa [OK
| https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue NEpeEMEHHOTO TOKA
136 4yepe3 MoCIeIOBATEIHFHO COSTUHEHHBIE bubnunorexa LIOK
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WUiun https://m.eds00.ru/89dc2d90
"HUccnenoBanune paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
DU3NYECKUN TPAKTUKYM I10 TEME
137 "U3yuenue napI;MeTpoy;%yKOBoﬁ bubmmorexa [OK
" https://m.eds00.ru/b100661a
BOJTHBI
138 ®u3ndecKuil NPakTUKYM 110 TEME bubmuotexa [JOK
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"N3mepenue nokazaresns npeioMIeHus
crexna" i "[lonydeHne n300pakeHus
B CHUCTEME U3 IJIOCKOTO 3epKajia ’
JUH3bI"

https://m.edso0.ru/42569eal

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOIO pacCTOsIHUS OT BellecTBa (Ha

bubnunorexa LIOK

139 MIpUMEPE KUJKUX JTUH3)" WIIH https://m.edso0.ru/b879fb3f
"N3mepenue GOKyCHOTO pacCTOSHUS
pacceuBarOMMX JUH3"
@uU3NYECKU IPAKTUKYM 110 TEME BuGmorexa LOK

140 “Habmoneune udparun, https://m.edsoo.ru/8b7ac737
uHTep(EepeHIINN U MOJIIpU3aLUU CBeTa"
@uU3NYECKU IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU BuGmorexa [OK

141 PEIATHBHCTCKHX HACTHL (110 https://m.eds00.ru/63756¢47
doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"
@uU3NYECKU NPAKTUKYM I10 TEME
"U3mepenue nocrostHHoM [lnanka Ha BuGmiorexa LOK

142 ocHOBe uccienoBanus Gororpdexra" httns://m.edsoo.ru/eb16£82
w "HccnenoBanne 3aBUCUMOCTH CHJIBI
TOKA Yepe3 CBETOAMO/] OT HAMPSKEHUS "
Pu3NYECKUl IPAKTUKYM IO TEME

143 "HccnenoBanue CrieKTpa pa3pekeHHOTO bubnuotexa [JOK
aTOMAapHOI0 BOJAOPOAA U UBMEPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHoi Punbepra”

144 du3nyeckuil NpakTUKyM IO TeMe bubmuoteka [IOK

"UccnenoBanue painoakTUBHOTO GOHA C

https://m.edsoo.ru/c3dabe6e
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MCIIOJIb30BAaHUEM JIO3UMETpa UiTn
"N3yueHune moromeHus 6eTa-4yacTuil
amoMuHuEM"

145

Pu3HYECKU IPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOTO HEOA
HEBOOPYKEHHBIM I'JIa30M C
MCII0JIb30BaHUEM KOMIIBIOTEPHBIX
IIPWIOKEHUN JJIs ONIPEACICHUS
HOJIOKEHUS HEOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro nosymapus 1 sipkue 3BE3/p1"
win "Habmonenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIUIeHUH"

bubnunoreka LIOK
https://m.edsoo0.ru/1072021e

146

O0o001IeHNEe U CHCTEMAaTHU3allnsl 3HAHMIA.
Ponb pusuku u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATHUYECKOH cepax
JIEATEILHOCTH YeJIOBEKA

bubnmorexa LIOK
https://m.edsoo.ru/ad6ddeed

147

148

O06o011ieHre 1 cucTeMaTH3aIysl 3HaHui.
Ponb u MecTo pu3HMKM ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O06o0011eHre 1 cucTeMaTH3aIHsl 3HaHUi.
Posb ¢puznueckoii Teopun B
(bopMHpOBaHUU MPEACTABICHUH O
buznyecKoil kKapTuHe MHpa, MECTO
buznyecKoil KapTUHBI MUpa B 0011IEM
PAy COBPEMEHHBIX €CTECTBEHHO-
HaY4HBIX IPEJCTABICHUN O IPUPOIE

bu6nmorexa LIOK
https://m.edso0.ru/18f19f7c

bubnmnorexa LIOK
https://m.edsoo.ru/e7d400f4
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O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

bubnunoreka LIOK

149
o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUIA bubmuorexa [JOK
no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
O06o001eHre 1 cucTeMaTr3aIis 3HaHUKA bubnuorexa [{OK
151
o teme "Jlunamuka" https://m.edsoo.ru/2dfbafcs
152 O06o01IeHre U CUCTEMAaTU3allisl 3HAHHMA bubnnorexa [IOK
no reme "Craruka TBepaoro rena' https://m.edsoo.ru/3cca482e
O06o0011IeHre U CUCTEMAaTU3allUsl 3HAHHIMA
153 1o TeMe "3aKOHBI COXPaHCHHS B bubmorexa LIOK
" P https://m.edso00.ru/32a4d1a0
MEXaHUKE
O06o001eHre u cucTeMaTr3aIys 3HaHUIA
154 1o Teme "OCHOBBI MOJIEKYJISIPHO- bubmorexa LOK
. " P https://m.edso0.ru/ed440ca8
KHHETUICCKOW TeOpUHr
O06o0meHre u cucTeMaTr3aIs 3HaHHHA
155 o TeMe "Tepmoaunamuka. TernoBsie bubmmorexa HOK
\ e ’ https://m.edsoo.ru/c63f7c10
MaITuHbI
O06o0mmenne 1 cucTeMaTH3aIys 3HaHUI
156 1o TeMe "ArperaTrHble COCTOSTHHS bubnmorexa [IOK
P " https://m.eds00.ru/1d36b5b1
BerecTBa. Pa3zoBbIe MEPEXO/IbI
157 O06o00mmenne 1 cucTeMaTH3aIns 3HAHMI bubmuoreka [{OK
o TeMe "DekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
O06o001IeHre 1 cucTeMaTr3aIis 3HaHHH
158 1o TeMe "[10CTOSTHHBIN 2IIeKTPUYECKUH bubmrorexa LIOK
" P https://m.edso0.ru/71453ee6
TOK
159 O06o0061IeH e U cucTeMaTH3alus 3HaHU! bubnuotexa [JOK
1o treMe "Toku B pa3nIn4HbIX cpenax” https://m.edsoo.ru/3d40077a
160 O0001IeHrEe ¥ cUCTeEMaTH3alus 3HaHUH but6mmoreka [IOK
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o teme "Maruutaoe moJe"

https://m.edsoo.ru/3b4c06ae

161

162

163

PesepBubIil ypok. O6001eHIE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"DeKTpOoMarHuTHas UHIyKIus"

PesepBHbIil ypok. O600611eHIE 1
CHCTEMAaTU3alMs 3HaHUH 10 TEME
"MexaHudeckue kKoneoanus"

PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DneKTpOMarHuTHbBIE KoneOaHus "

bu6nmorexa [IOK
https://m.edsoo.ru/053e2248

bu6nmoreka [IOK
https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e2bb83d

164

PesepBHeIi ypok. O000IICHHE 1
cucremMaru3anus 3HAHUH 110 TEME

"MexaHU4YeCcKue U 3JIEKTPOMarHUTHBIE

BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/96a7a2dd

165

Pesepubiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"OnTuka"

bu6nmorexa LIOK
https://m.edsoo.ru/52ad1603

166

167

168

PesepBHelit ypok. O60011IeHNE 1

CUCTeMaTu3alAa 3HaHHI>'I I10 TECMC
"OcHoBer CTO"

PesepBHelIit ypok. O6001IeHNE 1
cUCTEeMaTH3allus 3HAaHU 110 TeMe

"KopnyckymsipHO-BOJIHOBOM Ayannu3m"

PesepBHrlit ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsl 3HAHHH 110 TeMe
"®duszuka aroma"

bu6nmorexa LIOK
https://m.edsoo.ru/5beclc65

bubnunorexa LIOK
https://m.edsoo.ru/f7¢59d38

but6mmorekxa [IOK
https://m.edsoo.ru/1f511654

169

PeseprubIil ypok. O60061eHIE 1
cUCTEeMaTH3alHs 3HAHUH 110 TEME

but6mmoreka [IOK
https://m.edso0.ru/905c5ce0
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"®u3nKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YaCTHUIL"

PesepBHelit ypok. O000IICHHE 1
170 cucTeMaTu3alus 3HaHuH 110 TEME

"JnemeHTh! acTpoduzuku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bu6nmorexa [IOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

Y4uThIBaTh TpPaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPI0E
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN JIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, MCIApPEHNUE,
KOHJCHCALlKs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; dJIEKTpU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHYecKass MOUIHOCTh; TIpU  OIKCAHUU
MPaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCHONB3YS (hM3MUECKHUE BETUUMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTUs Xa0THYECKOTO JIBUKECHHS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JABHUTATENs; MPU ONMMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NICCKUE
3aKOHBI W TPUHILMUIBL 3aKOH BceMupHoOro TsaroteHus, |, Il u Il 3axonbI
HploTOHa, 3aKOH COXpaHEHHUs MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHJI, MPUHIUI PABHOIPABHS
WHEPLUATBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
DHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypowu,
MEpBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMYyITHUPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (M3MUYECKUX SIBICHUNH U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX PISMCpCHPIﬁ; IIpu 5TOM
dbopmynupoBarh pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJINUTE OIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3ynbpTaTam MCCIIeTIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEICHUN UCCICTOBAHHHI B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJIaHHON (PU3WYECKOW MOJENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UUECKYI0 MOJAEIb, BBIICIATh (PU3HUECKHUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTh IMOTYYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUHNHBI

10.14

Pematp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONMOpodM Ha HM3y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIi  TOHWCKA, CTPYKTYPHPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIU3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIIO

10.16

10.17

10.18

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

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIpU  OOpallleHHH ¢ NpuOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMU, JUIsI COXPAHEHUS 3J0POBbSI M COOJIOJACHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIMsX, aJCKBAaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUECKUX MOJeINeH:
TOYEUYHBIM DJIIEKTPUYECKUHN 3apsj, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO sJIpa MPH pelieHNH (PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (M3HMKH: DIIEKTPHUYECKAs
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aNMO/JICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI WHAYKIUS, JeHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJieOaHus u BOJIHBI, psIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIIeHHe, HHTepdepeHuus,
JUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPUUCCKUI
s dekr (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  €CTECTBEHHAas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JIEKTPUUYCCKUN 3apsiy], CHIIa TOKA, SJICKTPHUECKOE HaAIPsHKCHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJl U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsl U CHIIA
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(OKyCHOE pacCTOSHHE U ONTHYECKas Cujia JIUH3bI, [PU ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh M3Y4YEHHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHUCAHUU NPABWIBHO TPAaKTOBATh
(¢u3HYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bplBaTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYHMHY C
JPYTUMH BEJTMYMHAMM, BEIYUCIATH 3HAUEHHE (PU3NYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUECKHUE MPOLECCHI U ABJIECHUS, UCTIONB3Ys (PU3HUECKHE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlkoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKOH pajgnOaKTHUBHOIO
pacraza; Mpu 3TOM pa3iIuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIBI,  0OIacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaeMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a1ady) U THIOTE3y YI4EOHOT0 DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, POBOJUTH OMBIT
U GOpPMYIHPOBATH BHIBOJIBI

11.10

OcyiiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHUUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaund ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATbHOCTb IMOJIYICHHOTO 3HAYCHHS (PU3NICCKON BEITUIHHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUICHHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOMCKA, CTPYKTYpPHUpPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTHUeCKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3J0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABI.

DKCIepuMeHT B pu3uke

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

1.2 (U3UYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBHUS.
Ponmp u w™ecto ¢usuku B  popmupoBaHUU
COBpPEMEHHOM  Hay4yHOM  KapTUHBI MHpa, B
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

MexaHndeckoe  JIBHIKEHHE. OTHOCHUTENBLHOCTD
211 MeXaHuyeckoro aBrkeHus. Cucrema oOtTcuéra.
Tpaexropus

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

CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

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

MaTCpHaHLHOﬁ TOYKHU OT BPECMCHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

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

o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

yacrora. [{eHTpocTpeMuTeNnbHOE YCKOPEHUE

216 TexHUuecKkrne YCTpPOMCTBA: CHUIAOMETD, IBUKECHHE
o CHApSIIIOB, [ICITHbIEC U PEMCHHbIE TIepeIadun

[Tpaktnueckue paboTel. M3MepeHne MrHOBEHHOUH

2.1.7
ckopoctH. VccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATEIIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABHIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunnun orHocurensHocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. MHepuuaibHble CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui

Bropoii 3akoH HproTOHA 151 MaTEpUAIBHON TOYKH B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HbproTOHa /U1 MaTepHaIbHBIX TOUEK

294 3akoH BceMUpHOTO TsAroTeHus. Cuia TKECTH.
o IMepBast KOCMUYECKast CKOpPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuiia CONPOTUBIICHUS TIPU JIBM)KEHUH TeJa

2.2.6

B XXUJAKOCTH HJIK ra3c

HOCTyrIaTCJ'II)HOG n BpamaTCJIbHOC JABHKCHUC

227 .
a0COIOTHO TBEPAOTO TEa

MoOMEHT CuJIbI OTHOCHTEIBHO OCH BpallCHHMS.
2.2.8 ITneuyo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

229 TexHUUYECKHE YCTPOMCTBA: MOMIIMITHUKH, IBUKEHHE
o HCKYCCTBEHHBIX CITyTHHKOB

[Ipaktnueckne pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKIIOHHOHM TUTOCKOCTH TIOJ JIeHCTBHEM
HECKOJbKUX cmil. MccnemoBanne 3aBUCHMOCTH CHIT

2.2.10 YIPYroCTH, BO3HUKAOIMX B JehopMUpPyeMOii
NpYy)KHHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUN paBHOBECHS
TBEPJIOTO TEJa, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaNTbHBIX TOYEK. IMIyJIbC CHIIBI M H3MEHEHHUE
UMITyJIbCa Tela

932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKECHHE

2.3.3 Pabora cuiter




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas 3HEprus Teja BOJMU3U MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrun CHUCTCMBbI TCI. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  ycTpOMCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpoyHOBCKOE ABUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u  eé

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HIECAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIxkana remneparyp KenpBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmjIoTel H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTEpnperanus paboThl raza

3.25

Tenmosrie MAaIlITHbI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiument mone3noro
nevictust (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuueckue ycTpoiicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TEMIICPATYPbl KUIICHUSA OT JaBJICHUS

AOCONIOTHAS ¥ OTHOCUTENhHAS BIIAYKHOCTh BO3/IyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIS
Tesna. AHM30TPONUS CBOMCTB KpUCTaIoB. JKunkue
Kkpuctaysibl. CoBpeMEHHbIE MaTepHaIb

3.34

[ImaBienne u KpucTauM3anus. Y AeiabHasl TEMIOTa




riaBieHus. Cyomumanus

3.3.5 VYpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMATEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTueckne paboTel. HM3MmepeHue BIAKHOCTH
e BO31yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0H COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe ToJIe. HanpsoxéHHocTh
4.1.5 anekTpuyeckoro mois. IlpuHuun cymnepno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CuIT ANEKTPOCTATUICCKOTO TIOJIS.
o IMotenmuain. PasHOCTh MOTEHIIHAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTh
OnexrpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHHUYECKHE YCTPOWCTBA: AIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSIHHBII SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBAHMS MTOCTOSTHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cuma Toka.
[TocTosiHHBIN TOK
4.2 4.2.2 Hamnpsoxenune. 3akon Oma 115 ygacTka 1enu
493 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o CONPOTHBJICHHUE BEIIECTBA
494 [TocnenoBarenbHOE, TapaieIbHOE, CMEIIAHHOE

COCAMHCHUC ITPOBOIHUKOB




4.2.5

Paborta »snektpuyeckoro Toka. 3akoH Jxoymas —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUIECKOTO TOKA
anekTponBwkymas cwia (manmee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aNleKTpruecKoi renu. KopoTkoe 3amMbpIkaHue

DJEeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAIJIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAUIOB  OT
Temreparypbl. CBEpXIIPOBOANMOCTh

4.2.9

OnexTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

4.2.10

4211

[TonynpoBonuuku. CoOCTBeHHas U TNpUMeEcCHas
IIPOBOAMMOCTh IOJYIPOBOAHUKOB. CBoiicTBa p-N
nepexoa. [1omynpoBoAHUKOBBIC TPHOOPEI
DJeKTpUYeCKui TOK B AJIEKTPOJIUTAX.
DIEKTPOIUTUYECKAS AUCCOIUAINS. DIEKTPOIIN3

4.2.12

DneKkTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. [lnazma

4.2.13

TexHHYeCcKre yCTpPOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, HICTOYHUKH TOKA, 3JIEKTPOHArpEBaTEIbHbIE
npuoopsI, 3JIEKTPOOCBETUTENBHBIE PpUOOPHI,
TEPMOMETP CONPOTHUBJIEHHUS, BaKyyMHBId JIHOJ,
TEPMUCTOPHI u (bOTOPE3UCTOPHI,
MOJIYTIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3aeia

4

Koanposepsiemoro

JEMEHTA

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOUHHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIN3A

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

ITocTosiHHEIE MAaTrHUTEI. BsanmonelictBue
IIOCTOAHHBIX MAI'HUTOB




MarnutHoe 1nosne. BeKTop MarHUTHONM MHAYKIIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN

4.32 MHAYKIMU. KapTuHa TUHUA MarHUTHOM MHIYKIIMU
TOJIsL TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUN TOJISl JUTMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKU C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJlyJIb U HalpaBJICHHUE
Cuna Jlopenna, e€ MoOaynbp U HallpaBJICHHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia
4.3.6 SIBneHME 3IEKTPOMAarHUTHON UHTyKITUN
437 [ToTok BEKTOpa MArHUTHON MHIYKIIUHU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOU
e unaykuuu @apanes
Buxpesoe snexrpuyeckoe none. 31C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTreJbHO B
OJIHOPOJAHOM MarHUTHOM II10JI€
4.3.10 [TpaBuno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. J/C
s CaMOMH/IYKIIUH
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYecKkrne yCTpONCTBA: MOCTOSHHBIE MATHUTHI,
4.3.14 AJIEKTPOMArHuThl, AIEKTPOABUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTbl. M3ydyeHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccinenoBanue aencTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBIICHUS AIEKTPOMArHUTHOM
WHIYKIAH

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarensHast cucrema. CBoOOqHBIE KOIEOaHUS.

5.1.1 INapmonnueckne xosebanus. Ilepuon, uacrora,
amInTyzaa u Qgasa koneGaHui

5.1.2 [Ipy>xuHHBIA MagITHUK. MaTeMaTHYECKUH MasTHUK

513 YpaBHeHue rapMOHUYECKUX KoseOaHuil.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBbHOTO ABUKECHUS

[IpeBpamieHue SHEpruM INpuU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoyieOaHUU

>-14 HCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJicOaHHi
€€ CKOPOCTHU U YCKOPEHHUS
KonebaTenpHbIii KOHTYP. CBoOoaHbIC
AJICKTPOMAarHUTHBIC KOJeOaHUs B  HUACATHLHOM
5.15 Koe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKHUMU u AIEKTPOMArHUTHBIMH
konebanusmu. ®opmymna Tomcona
516 3aKOH COXpaHEHHS OSHEPrUM B  HJICaIbHOM
o K0J1€0aTENLHOM KOHTYPE
BeIHyX1eHHBIC MEXaHHYECKHE KoJIeOaHMSI.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXJIeHHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHM.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYIHOE U
o JENCTBYIOIIEE 3HAUECHUE CUIIBI TOKA ¥ HAMPSKEHHS
Tpanchopmarop. IlpousBoacTBo, mepenavya u
notpebieHue ANEKTPUUYECKOM SHEPTHH.
5.1.10 DKOJOTHYEeCKHEe  PUCKM  TpPHU  MPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHH. Kynbrypa
WCIIOJIb30BaHUS 3JICKTPOIHEPTHUH B ITOBCETHEBHOM
KU3HH
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIEKTPUYECKUI 3BOHOK, TUHUH JIEKTpOIepe1ad
[TpakTdeckue paboTHI. HccnenoBanue
3aBHCHMOCTH MEPHOJIa MAIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M  MacChl Tpy3a.

HccnegoBanue NEpEMCHHOTO TOKa B MLCIIKU U3
IMOCJIEIOBATEIbHO COEIMHEHHBIX KOHACHCATOpa,
KaTyHlIKu U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJTHBI, yCIIOBUS

591 pacrpoCTpaHEeHHS. [epuog. CkopocTb
pacrpoCTpaHeHHs M JJIMHA BOJHEL. [lonepednsie u
TIPOJIOJIEHBIC BOJTHBI

599 #H#Par###  Uuatepdepentus u - audpaxius
MEXaHUYECKUX BOJTH

593 3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa

tToHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMAarHUTHbIE BOJHBL. Y CIIOBUSI U3JTYUYECHHS
AJIEKTPOMArHUTHBIX BOJIH. B3auMmHuas opueHTanus
BeKTOpoB E, B 1 v B 3JeKTpOMaruuTHoOil BOJIHE B
BaKyyMme

5.25

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE,
IIPEIOMIIEHUE, noJisipu3anus, T paxius,
untepdepeniysa. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHIMOBI ~ paguoCBsi3W U TENEBUICHHUSL.
Pannonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKPYXaIOIEH Cpeabl

Texnuueckue yCTpoOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMAarHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-neun

OIITUKA

531

5.3.2

[IpsMonuHENHOE  pacIpOCTpPAaHEHHE CBETa B
oaHopoHOM cpene. JIyd cBerta

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKasie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpECJIOMJICHUS CBETA.
AOCOIIIOTHEIN TTOKa3aTellb MMPEIOMIICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkenue. IIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0€JIoro cBeTa.

[Ber

5.3.6

Cobwuparoriue M paccerBaroIve JTUH3BIL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE W ONTUYECKas CUJia
TOHKOM JuH3BL. [locTpoeHue u300pakeHUil B
coOMparoIMX U pacceuBaromx JuH3ax. Gopmyna
TOHKOM JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPHUUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceeta. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOII0AeHUS MaKCHMYMOB u
MHUHMMYMOB B HMHTEP()EpPEHIIMOHHON KapTHHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

Hudpakuus cBera. JudpakiuuoHHas pemérka.
YcnoBue HaOMIONCHHS TIABHBIX MAaKCHMYMOB IIPH
NaJeHUd  MOHOXPOMAaTHYECKOr0  CBeTa  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus cBera
TexHuueckue YCTPOMCTBA: OYKH, aymna,
5311 dboToanmapar, MPOEKIIMOHHBII arnmapar,
e MHKPOCKOII, TEJECKOI, BOJOKOHHAs  OITHKA,
nudpakimoHHas pemeéTKa, MoIsIpPOn/T
[Tpaktuyeckue paboThl. V3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanme CBOICTB

n3o0pakeHuil B nuH3ax. HaOmronenue mucriepcuun
cBeTa

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panunst MIPUMEHUMOCTHU KJIaCCUYECKOU
MexaHukd. [loctynarsl TeOprur OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTb MOJIYJS CKOpPOCTHM CBE€Ta B
BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTEIHLHOCTD OJJHOBPCMCHHOCTHU.
3aMe,Z[JIeHI/Ie BpPEMCHHU U COKPAIICHHUC NAJIMHBI

6.3

6.4

DHeprusi 1 UMIyJILC CBOOOTHON YaCTHUIIBI

CBsi3p  Maccel C DHEPrHUEH U HUMILYJIBCOM
CBOOOJHON YacTUIbl. DHEPTUs MOKOSI CBOOOIHOM
JaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

1.2

7.11

7.1.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@®otonbl. dopmyna Ilnanka cBgI3U dHEpruu
¢doToHa ¢ ero 4yacToTod. DHEprust U HUMILYJIbC
dotoHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CroneroBa. 3akoHbl hoTOdPdeKTa

7.1.3

7.1.4

VpaBHenne OifHmreitHa s poToaddexTa.
«Kpacnas rpanuia» ¢potodddexra

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.15

XuMHdIecKoe JeHCTBHE CBETA

7.1.6

TexHuueckue yCTpOCTBA: (b oTORIIeMEHT,
¢dboTomaTuMK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTer Pezepdopaa mo
HCCIIeIOBaHUIO CTpoeHusl aTroma. [1nanerapHas
MoJieIb aToMa

71.2.2

IToctynarer bopa. HM3mydeHue u IOIVIOICHUE
(GbOTOHOB TpU MEpexo/ie aToMa ¢ OJAHOTO YpPOBHS
sHepruum Ha npyrou. Buaer cnektpoB. Cnektp




7.3

YPOBHEM 3HEprUu aToMa BOJIOpoJa

7.2.3

124

BosHoBbie cBolicTBa yactuil. BonHbl ae bpoiins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB Ha KpHUCTAJIIaX

CrnoHTaHHOE€ W BBIHYXJEHHOE  H3JIy4YCHHE.
YCTpoiCTBO U IPUHITUIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIM aHAIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0/ICHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

OTtkpsiTHe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUIO COCTaBa  PaIHMOAKTHBHOIO
m3nydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'IY'-ICHI/I$[. BJII/IFIHI/IC paIII/IoaKTI/IBHOCTI/I Ha )XUBBIC
OpTraHU3MBbI

OTkpeiTHE TPOTOHA U HeWTpoHa. HyknoHHas
Mozenb snpa ['eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M3otonsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacma. Namma-u3nydenue. 3akoH
paZMoOaKTUBHOTO pacmaja

DHeprus CBS3M HYKJIOHOB B siipe. SIepHbIe CHITBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepuslii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHEeKTUBBI SIIEPHON IHEPTrEeTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON IHEPTETUKU

OneMeHTapHble 4YacTUlbl. OTKpPBITHE ITO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOIEHCTBU

7.3.9

7.3.10

TexHu4yeckne yCTpOMCTBA: JIO3MMETpP, Kamepa
Bunscona, siaepHslil peakTop, arToMmHas 6omba
[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3mus, spKue 3BE3MBI,
IUTAHETHI, UX BUAUMOE JIBYIKEHUE

8.2

Conneunas cucreMa. IlnaHersl 3eMHOW TpyNIIbI.
IInaHeTel-TUranTel U UX CIIyTHUKH, KapJIMKOBBIC




mwianeTsl. Manbie Testa COMTHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTUBHOCTH

Uctounuk sHeprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTtypa, HUX
B3aMMOCBs3b. [[narpaMma «CHeKTpaJIbHBIN KJ1aCC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTBY IS 3BE3 rJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buyrtpennee ctpoenue 3BE3n. CoBpeMEHHBIC
MIPEACTABICHUS O TMPOUCXOXIACHUU W DBOJIIOIHH
ConHna 1 3B€31. DTalbl >KU3HU 3BE3]]

8.7

Mneunsiii Ilyte — Hama ['anakTtuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpenenenue 3BE3 1, rasa
n neu. llonoxkenue u nuwxenue ConHua B
lNanaktuke. [1nockas u cheprueckas MoACUCTEMBI
lNanaktvkn

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3aphbl.
UéEpHbie nbIpbl B iApax rajlaKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHas CTPYKTypa Bcenennon.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




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 YMEHHH pacro3HaBaTh (U3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMupoBaHHOCTh yYMEHHMI MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKY, KBAaHTOBOW (pM3MKHM Ui aHAIM3a W OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakKpoOMHpa M MeraMupa, pa3jiuyaTbh YCJIOBHUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
WCIIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIM3HPOBaTh (hU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojeneil PU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MYECKON MOJETBhIO: HA OCHOBAHHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynarbl  (PU3MYECKUX  TEOpHd  TpU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbBIE 3ajjaud, TPeOyrOIIME NMPUMEHEHUs 3HAHUU W3
pPa3HBIX Pa3feNioB IIKOJIHHOTO Kypca (DM3MKH, a TaKKe WHTETpaIiu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA




Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'O MO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
WU3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (HU3UUECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  WCIOJIB30BAHUEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3UIHMNA IKOIOTHIECKOH
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM U 3aKOHBI Ui aHalu3a U
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




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

Kon
pasnena/
TEMBI

Kon
3JIEMEHTA

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1

MEXAHHWKA

1.1

KMHEMATHKA

111

MexaHu4eckoe JIBHKEHHE. OTHOCHUTEIBHOCTD MEXaHUYECKOI 0
nBerkenna. Cucrema orcyera

1.1.2

MarepuanbHas TOUKa.
Ee paguyc-Bekrop:

r(t)=(x(t),y(1).2(1)),

TpaeKTOpHs,
nepeMeleHue:

MyTh.
CrnoxxeHue nepeMeneHnin:

Al = AT, + AT,

1.13

CkopocTh MaTepHaIbHONW TOUKHU:

_Ar
At

C

:rt :(UX’Uy’Uz);
At—0

_ X
* At

¥ =X, ananormuno Uy =Y, U, =7,

At—0

Croxenne ckopocteii: Uy = U, T U,

Boluncnenue mnepeMelieHMss M IYTH MaTepUalbHOM TOUYKHM IpHU
OpSIMOJIMHETHOM ~ JABWJKEHMM  BJIOJb  OCHM X 1O  Tpaduky

3apucuMocTu Uy (t)




1.14

_ Av .
YCKopeHHe MaTepuaibHOl Touku: & = U= (ax ,ay,8, ) ,
At At—0
Av, ' : .
a, = At = (Ux )t, aHanoruyno ay = (Uy )t , a, = (UZ )t .
At—0
1.15 |PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE:
X(t) = X, +0,,t
v, (t) = v, = const
1.1.6 |PaBHOyCKOpEeHHOE MPSIMOIMHEWHOE ABIKEHHE:
at?
X(t) =X, + Ut + =2~
2
O, (1) =vy, +a,t
a, = const
2 2
Uy — Uy = 2ax (XZ - Xl)
v+,
I S = -1
pH JBYDKEHUH B OJTHOM HalpaBJIEHUH MyTh 5
117 CBoboaHoe mageHue. Y CKOpeHne cBOOOTHOTO
najenus. [[Buwkenue Tena, OPOIIEHHOTO IO
yriom & x ropusonTy:
X(t) =Xy + Vgt = X, +0, COS Q-
2 2 Vi ;
. t s U
y(t):yo+00yt+gyT:y0+UOSIn(x-t—g— u‘
‘.H (!
v, (t) =0y, = v, cosa
. ) Xo X
v, (t)=vy, +9,t =v,sino—gt
9,=0
g,=-0= const
1.1.8 |KpuBonuHeiiHoe nBWXeHHE. JIBHKeHHE MaTepHaTbHOW TOYKU IO




OKPYKHOCTH.

VYrioBass U JMHEHHas CKOPOCTb TOYKM: U = oR . IIpu paBHOMEpHOM

27

JIBMKEHUH TOYKH I10 OKpy»KHOCTH O = _T =27V

2
2
L{eHTpOCTpEeMHUTENBHOE YCKOPEHHE ToukH: & = E = R . Ionnoe

YCKOpEHUE MaTepUAIbHON TOUKU

1.19 |Tsepnmoe Temo. [locTymnarenbHoe W BpaIIaTeIbHOE ABMXKEHHE TBEPIOTO
Tena
1.2 JMUHAMUKA
121 HNuepunansasie cuctembl orcueta. [lepBbiii 3akoH Hetotona. [TpuHmum
OTHOCUTENbHOCTH [anunes
1.2.2 m
Macca tena. [TnotHocts Beecta: P = v
123 = = F
Cwua. ITpyHIMI CYTIEPHIO3ULIAM CUIT: FpaBHoﬂeﬁCTB =F+F +..
1.2.4  |Bropoii 3axoH HetoToHa: 111 MaTepuanbHoit Touku B ICO
F=ma; Ap=FAt npu F = const
1.2.5 Tpernii 3akoH HproToHaA JUIsi MaTepHAIbHBIX P,_"' —@ ¢ hf‘
— — 1* ry
TOYECK: F12 = 'F21
1.2.6 |3akoH BCEMHUPHOTO TATOTEHUS: CHJIBI MPUTSHKCHUS MEXAY TOUYCYHBIMHU
S CRLLULL
MacCcaMH paBHbI > .
Cuna tsoxkectu. LleHTp TskecTu Tena. 3aBUCUMOCTb CHIIBI TSKECTH OT
BBICOTHI N HaJT TOBEPXHOCTHIO TUIAHETHI pagnycoM Ry:
GMm
T A L2
(R, +h)
1.2.7 |Cwuna ynpyroctu. 3akon ['yka: Fx = -kx
128 Cuina tpenusi. Cyxoe TpeHHeE.

CuJia TpEHUs CKOJIBKEHHUS: Fp,=uN_




Cuia TpeHHUs OKOSI: FTp <uN

Koadduuuent tpenuns

1.29 F
_ 1
Hasnenue: P =—
S
1.3 CTATHUKA
131 MOMEHT CUJIbl OTHOCUTEJIBHO OCH BPAILICHUS:
|M|:FI, rne | - rwiedo cuibl F :
OTHOCHUTEJIBHO OCH, ITPOXOASIIECH uepe3 TOUKy !
O nmepneHauKyIsIpHO PUCYHKY
1.3.2 |Lentp wmacc Tenma. lLleHTp Macc CHCTEMBbI MaTepHaJIbHBIX TOYEK:
m +m,r, +...
M, = ———=2% g = const
M. m+m,+.. - B oxHOposHOM molie TSHKECTH (g )
LIEHTP Macc TeJla COBIAJAET C €ro LIEHTPOM TSKECTH
1.3.3 M1+M2+...=0
VYcnosus paBHoBecus TBepaoro tena B UCO: | = =
P P F+F+..=0
1.3.4  |3axon [lackans
1.35 . . — +nah
JlaBenue B xuakocTy, nokosimeiics B UCO: P = Py +pY
1.3.6 = »]
3akoH ApxumMena: FApX = _PBLITGCH )
eciy Te10 1 KuAKocTb nokoATcst B ICO, 10 Fapx = PYVpurreen
VYcnoBue ruiaBaHus Ten
1.4 3AKOHbI COXPAHEHU S B MEXAHUKE
141 NMnynsc MaTepuabHOM TOUKHU: p=mo
14.2 HNMnynbsc cucTeMsl Tei: I@ = ﬁl + pz T
1.4.3 |3aKkoH MU3MEHEHHS U COXPAHEHUS UMITYJIbCa:

—

s CO AP =A(P, + Py ) = R AU+ B AU+

2BHEIIH ’

— —

B ICO Ap ZA(ﬁl+ EZ +"')=O’GCHH FlBHeHIH + F2BHeIHH +"':0

PeaktuBHOE IBUXKECHUE




1.4.4

PaboTa cuitbl Ha MaIOM TIepeMeIICHUN:

A:‘If‘-|Af|-COS(x:FX-AX R

1.4.5

MOIIHOCTD CHITBL:
eciu 3a Bpems At pa6ora cumbl nm3mensercs 0
Ha AA | TO MOIIHOCTB CHJIBI )

_AA

P=—
At At—0

=F-v-cosa

1.4.6

Kunernueckas OHCPIusa MaTCpHaHBHOﬁ TOYKMH: EKHH = = .

3aKOH HM3MEHEHUS KHHETHUYCCKOM SHEPTHUU CHUCTEMblI MAaTCpHUAJIbHBIX

touex: B ICO AE,, =A +A, +...

1.4.7

ITorennmanpHas OHCPI'UA:

AJId MOTCHUOUAJIBHBIX CHJT A12 = Eln()TeHu - EZHOTeHH = _AEHOTeHI_I .

[loTrenumanpHas >HEpPrus MaTepUAIbHOM TOYKM B OJHOPOJHOM IOJIE
TKECTH: Eporerns = Mgh.

[TorennuanbsHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kXZ

MOTEeHL 2

1.4.8

3aK0H U3MECHEHHS U COXpaHCHUA MEXaHUYEeCKOH OHEPTHUU:

EMeX = EKI/IH + EHOTGHH’
B I/ICO AEMeX = ABCCX HEIIOTCHI. CHUII 4

B ICO AEMex = O , €CJIN ABcex HETOTEHIL. CHT — 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

Iapmonnueckue koneOaHus MaTepuaTbHONM TOYKK. AMIuuTyna u (asa
KkoJiebannii. KuaemMarnueckoe onucasue:

x(t)=Asin(ot+9,),




a, (11)=(l)x)'t =—032X(t):>ax+0)2X=0, rae X - CMeIleHHe u3

ITOJIOKCHH PaBHOBECHA.

JInHamuyeckoe onucaHue:
2

may = -kx, rae K = M®* . Iro 3nauur, uro Fy = -kx.
DHepreTudyeckoe OmucaHue (3aKOH  COXpAaHEHUS  MEXaHHYeCKO
SHEPTHH):

2 2 2 2
mo® kx* mo.., KA

+ = = = const
2 2 2 2

CBsi3p aMIUIUTYIBl KOJEOAHUW CMEIIEHUsS MaTepUalbHOW TOYKU C
aMIUTUTYIaMU KOJIeOaHUM €€ CKOPOCTU U YCKOPEHHUSI:

_ 2
Upax =OA @ =0"A

152 2n 1
[lepuon u yacTora KosieOaHUMA: T=—=—
Q) v
[lepuon ManbIX CBOOOJHBIX KOJEOAHMM MaTeMaTHMYECKOro MasTHUKA:
I
T=2n |—
9
m
Tepuos cBOGOIHBIX KONEOAHMIA IPYKHHHOTO MasTHUKA: | = 2T ?
1.5.3 |BoiHyxaeHHbIe KonebaHus. Pesonanc. Pe3onancHas kpuas
1.5.4 |Ilomepeunsle W npoaOJIbHBIE BOJHBL. CKOPOCTH paclpoCTpaHEHHUS U
L
JUTMHA BOJIHBI: A=vul = ;
WNnuTtepdepennus u nudpaxius BOJIH
155 3ByK. CKOpPOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJJUHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
211 Mogenu cTpoeHMsT Ta30B, >KUAKOCTeW W TBepAbiX Ten. Ilycth

TepMOJAMHAMHUYEcKass cuctema (Teno) coctouT u3 N oanMHaKOBBIX

N m

monekyir. Torma KonuuecTBo Bemecrsa ¥ — N = E
A

rie Na - uncno ABorajgpo, M - mMacca cucteMsl (Tena), M - momspHas
Macca BelIecTBa
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TenmoBoe JABVKCHHUC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3 BsaumoeiicTBre yacTHIl BEIECTBA
2.1.4 | Iuddy3usa. bpoyHOBCKOE BHIKECHHE
2.1.5 Monenb uneansaoro rasa 8 MKT
2.1.6 CBsi3b  MEXIy JaBJICHUEM M CpeAHEH KHUHETHYECKOM SHeprueit
MOCTYNATEJIFHOTO TEIUIOBOTO JABIKCHUS MOJIEKYJ HICAIbHOTO Tasa
(ocHoBHOE ypaBHeHue MKT):
1 = 2 (mp?) 2 —
p_gmonu _gn- 5 —gn'gmm, rae Moy - Macca OJHOM
N
mostekyibl, N= v - KOHIICHTPALUs MOJEKYIT
2.1.7 | AGcomotHas Temneparypa: T =1°+273 K
2.1.8 |CBsa3p Temmeparypsl Traza cO CpeaHed KHHETHYECKOW OSHeprueu
MOCTYNATEILHOTO TEIUIOBOTO JBIKEHHUS €TO MOJICKYJI:
2
i CEAREI
nocr -
2 2
2.1.9 |VYpasuenue p = nkT
2.1.10 |Monens uaeanbHOTrO ra3a B TEPMOINHAMUKE:
Ypasuenue MenaeneeBa — Knaneipona
Bripaxxenue 111 BHyTpEeHHEN SHEPTUn
VYpasuenne Menzeneena - Knamnelipona (mpuMeHumbie (OPMBI 3aITUCH ):
m RT
BV =—RT =vRT =NkT p=P""
u i
BeIpaxxeHnue 11 BHYTpEHHEH SHEPIMM OJHOATOMHOIO MJEalIbHOIO ras3a
(mpuMeHuMBbIe (OPMBI 3aITUCH):
3 3 3m 3
2 2 2 1 2
2.1.11 |3axon JlambTOHA AJIS ABJICHUS CMECH Pa3PEKEHHBIX Ta30B:
P=pL+p2t..
2.1.12 |H3omporiecchl B pa3peKEHHOM T'a3e ¢ MOCTOSIHHBIM YHcIoM MoJiekyn N




(C HOCTOSIHHBIM KOJIMYECTBOM Belectsa Vv ):

mzorepMma (T = const): pV = const,

P _
uzoxopa (V = const): T const

vV _
u306apa (p = const): T const

I'paduueckoe mnpencraBieHue wuzomnporecco Ha pPV-, pT- u VT-
JTrarpamMmax.

O0OBeINMHEHHEBINA ITa30BbINA 3aKOH:

ﬂ = const
T

JJIA ITIOCTOAHHOI'O KOJINYCCTBA BCIICCTBA v

2.1.13 |HaceimeHnHsle ¥ HEHachIIEHHbIE Mapbl. KauecTBeHHas 3aBHUCHMOCTH
IUIOTHOCTH W JIABJICHUS HACBINIEHHOTO Tapa OT TeMIepaTyphl, WX
HE3aBHCHUMOCTh OT 00bEMa HACHIIIEHHOTO Mapa

2.1.14 |BnaxHOCTb BO3yXa.

__Pu(T) P (T)
OtHocuTtenbHas BlIaxHocTh: P = T T
pHaCLIH.I. napa( ) p HACBIIIL. napa( )

2.1.15 |M3meHeHWe arperatHbIX COCTOSIHMH  BEIIECTBA: HCIIAPEHHE U
KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTU

2.1.16 |V3meHeHue arperaTHBIX COCTOSHUM  BEIIECTBA: IUIABJICHHE U
KPUCTAITU3AITAS

2.1.17 |IIpeoOpa3oBanue SHEPTHH B (Pa30BBIX MEepeXoax

2.2 TEPMOJ/IMHAMUKA

221 TemnoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2  |BHyTpeHHSS dHEPrus

2.2.3 Temmonepenaua kak cmoco® W3MEHEHUs BHYTpEHHEH sHepruu 0e3
coBepiieHus padboTel. KoHBeK1MsI, TEMIONPOBOAHOCTD, U3ITy4YEHUE

2.2.4 | Konu4ecTBO TEIIOTHI.

VY nenpHas TEII0EMKOCTh BEIIECTBA C: Q =CMAT




2.25

VY nenwpHas Temiora napoodpazoanus L: Q = Lm.

VaenpHas TEI0Ta MIaBICHHS }\4 . Q = }\’m .

VY aenbHas TemioTa cropanus Tormaa : Q = gm

2.2.6

OnemeHTapHas paboTa B TEPMOAWHAMHUKE: A= PAV | Bymucrenue
paboTsl o rpaduKy mpoiecca Ha pV-auarpamMMe

2.2.7

[TepBbIii 3aKOH TEPMOAMHAMUKH

le = AUlZ + A12 = (Uz _U1)+ AiZ-
Anunabara:

Q12 =0= A12 :U1_U2 :_AU12

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTumblie mporiecchbl

2.2.9

[Tpuniune! gerictBus TeraoBbix MamuH. KIT/:

n — &a IUKIT — QHan B |QX0H — 1 _ |onn

QHarp QHarp QHarp

2.2.10

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho:

- T
_ _ Harp X0J1 _
MaXx M = Ny,puo = —T =1- —T’“’ﬂ

Harp Harp

2.2.11

YpaBHenwue TerioBoro 6amanca: Q1+ Q; + Q3+ ... =0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DneKkTpu3anus Tel U €€ MPOsIBICHUs. JNeKTpUUecKuid 3apsa. JBa Buaa
3apsga. OJIEMEHTApHBIM AJIEKTPUYECKHM 3apsa. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa

3.1.2

BzauMmogeiictBue 3apsA0B. Toueunsie 3apsAabl. 3aKkoH Ky.]'IOHaI
B OTHOPOAHOM BCHICCTBC C I[HBHCKTPH‘{CCKOI‘;I MMPOHUTTACMOCTBIO €

F:k|ql|'|q2|_ 1 |q1||q2|

er’ 4mee, I’

3.13

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apsAabl




3.14

—

HaHpH)KeHHOCTB QJIICKTPHUICCKOI'O ITOJIA: E = .
qnpoGHmﬁ

E-kJd
Ilone Toueynoro 3apsa: r r2 )

—

OJTHOPOJHOE TIOJIE: E =const .

KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TOJICH

3.1.5 [ToTeHMaaIbHOCTh JIEKTPOCTATUHISCKOTO TIOJIA.
Pa3HoCTh MOTEHIIMAIOB U HATIPSIKEHUE:
A, = q((Pl_(Pz) =—-0A¢=qU
[ToTenunanpHas 3HEPrUs 3apsaaa B JEKTPOCTATHUECKOM TOJIE:
W =do.
[loTenuuan snexTpocTaTudeckoro mojs: P = E
CBsi3p HANpSHKEHHOCTH TOJNSE W Pa3HOCTH  TOTEHIMAIOB  JUIS
OJTHOPOJIHOTO 3JIeKTpocTaTryeckoro mojs: U = Ed
3.1.6  |IIpuHUMI Cyneprno3UIMH IEKTPUUECKUX MOJTEH:
E=E+E +.. ¢0=0,+0,+...
3.1.7 |IIpoBOAHMKH B JJIEKTPOCTATHYECKOM TIOJ€. YCIOBHE PABHOBECHS
r
3apsA/0B: BHYTPM IIPOBOJHMKA [ — (), BHYTPM M Ha IOBEPXHOCTH
nposognuka P = const
3.1.8 |[upnekTpuku B  DJNEKTPOCTaTUYECKOM  Tmosie. JludnekTpuyeckas
IPOHUIIAEMOCTH BElecTBa &
3.1.9 q
Konnencarop. DneKTpoeMKOCTh KOHIEHCATOPa: C= U .
€€,S
DIEeKTPOEMKOCTD IJIOCKOT0 KOHAEHCaTopa: C= = SCO




3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:
q = ql + q2 + .., Ul = U2 =y Cnapaﬂn = Cl + C2 +..

HOCJ’ICI[OB&TGJ'IBHOG COCAMHECHUEC KOHACHCATOPOB:

1 1 N 1 N
U=zUi+U+..,1=e=..., ~ —~ T~ T
Cnocn Cl C2
3.1.11 qu CcuU 2 q2
Dueprus 3apsvxerHOro Koupencaropa: We = = =
2 2 2C
3.2 3AKOHBI I[TOCTOAHHOI'O TOKA
3.2.1 AQ
Cuna toxa: | = A_ . [ocrostaubIA TOK: | = const
t At—0
Jlnst mocrosinHOrO TOKa = |t
3.2.2 | YcnoBus CyIecTBOBaHHS JIEKTPHUECKOTO TOKA.
Hanpsioxenne U u DJIC E
3.2.3 §]
3akoH OMa I y4acTKa LeMu: | = E
3.2.4  |DnexkTpuyeckoe  COMPOTUBIEHHE.  3aBHUCHUMOCTh  CONPOTHBIICHUS
OJTHOPOJIHOTO TIPOBOJHHMKA OT €ro JUIMHBI W CEYCHHUA. Y JeIbHOE
I
CONpOTHBIIEHHE BemecTBa. R = P 5
3.25 AC
TOPOHHUX CUJT
Ucrtounuku Toka. 3JIC ucTOUYHMKA TOKA: E= T
BHyTpeHHee conpoTUBIEHUE HCTOYHHUKA TOKA
3.26 |3akon Oma jis TOMHOW (3aMKHYTOW) JJIEKTPUYECKOW [ »
| E
emu: E=IR + Ir, otkyma | =
! e R+r
3.2.7 [TapamiensHOe COeTMHEHUE TTPOBOTHHKOB:

1 1 1

I=hi+lL+.,Ui=U= .y 3 =E+R—+---.
1 2

Tapa

HOCHeﬂOBaTeHBHOG COCAUHCHUC ITPOBOAHUKOB:




U=U;+Ux+.., , li=b=.., Rieacx =R1 + R + ...

3.2.8 | Pabora anexkrpuueckoro Toka: A = [UL.

3akon J[xoyns - Jlenma: Q = I°Rt.
2
) U

Ha pesucrope R: Q=A=1°Rt = Ut = ) t

3.2.9 AA
MoMHOCTb 3JEKTPUUYECKOT0 TOKa: © — At =1U

At—0
TemnoBas MOIIIHOCTb, BbIIETISIEMAst Ha pesucrope:
2
) U
P = I R = F = IU .
P _ A&T CHII _ EI
MoniHocTh HCTOYHHKA TOKA: 'E — At -
At—0

3.2.10 |CpoOomHble HOCHTEIH DSJEKTPUYCCKHX 3apSJOB B IPOBOIHHKAX.
MexaHu3MBbl TPOBOAMMOCTH TBEPBIX METAIIIOB, PACTBOPOB U PACILIaBOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBoguuku. [101ynpoOBOIHUKOBBINA TUOM

3.3 MATHUTHOE ITOJIE

331 MexaHndeckoe B3aUMOJEHCTBUE MAarHMTOB. MarnutHoe mnose. Bekrop
MarHUTHOM  WHAYKOUH.  [IpUHOMO — CyNeprno3ulMd  MarHUTHBIX
IOJIEU: B= Bl + 82 +...
JIuHMM WMHAYKOMA MarHutHOro mnojia. KapTuHa JHHUEA WHAYKUWAHA
MarHMUTHOTO TMOJsSI TOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToB

3.3.2  |OmpIT Opcrena. MarHuTHOE TI0JI€ MPOBOIHUKA ¢ ToKOM. KapTuHa nuHUI
WHIYKIIMA MAarHUTHOTO TIONS JAJWHHOTO TMPSMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO TIPOBOJIHUKA, KATYIIKH C TOKOM

3.3.3 |Cwuma Ammiepa, ee HanpaBJIeHHE U BEJTMYMHA!
Fa = IBI sina ,rae O - yrom Mexxny HampaBieHHeM POBOTHUKA H
BekTopoM B

3.34 _ .
Cuna JlopeHna, ee HapaBJIeHUE ¥ BEIMYMHA: F_Hop = |q| vBSINa | e
0. - yron mexny Bekropamu U u B . JIpukenue 3apsxeHHOMN 4acTUIIBI
B OJIHOPOJHOM MarHUTHOM I10JI€

3.4 DJIEKTPOMATHUTHAA MHAYKIMA




34.1

[ToTok BeKTOpa MarHUTHOM MHYKIIUU:

®=B,S=BScosa

3.4.2 | SIBnenue snexTpomMarHuTHON HHAYKIMH. D/1C uHIyKIIMn
3.4.3 |3akoH 3NeKTpOMarHUTHON MHAYKIMK Dapazes:
_ AD :
i . - T
At At—0
3.4.4 OJ1C uHAYKIMH B IPSIMOM IPOBOJAHUKE Y
JUTUHOI |, TBIOKYIIIEMCSI CO CKOPOCTHIO 3] \J /
(5 L ) B OJIHOPOJHOM MarHUTHOM Mose B: : 7
|Ei| =Blvcosa ,rae & - yron mexny Bektopom B u HOpManbio N x
IJIOCKOCTH, B KOTOPOI1 JIe)KaT BEKTOPHI T u U ;ecm f 1BuolB
10 |Ei| =Blv
3.4.5 |IlpaBuio Jlenna
3.4.6 d
NHAyKTUBHOCTS: L= T ,umu @ =LI.
Al :
Camounnaykuus. 1C caMOUHIYKINH: Esi =-L A_ = _th
t At—0
DHeprus MArHATHOTO Most KaTyku ¢ Tokom: W, = T
35 DJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHBI
3.5.1 |KonebarenpHbIl KOHTYD. CBoOoHBIC L

OJICKTPOMArHuTHBIC KoJIeOaHHSs B nacaJlbHOM

oY
'[ 3
KoJebaTeTbHOM KOHTYpE: i

() = ey SIN (0L + ;)
| (t) = O = O,y COS(oot+(p0) = Imaxcos(oat+(p0)

T =2m/LC 0=28- L
®opmyna Tomcona: | = £7 , OTKyJ1a T \/E .




CBs13b aMIUIUTY/IBI 3apsifia KOHJIEHCATOpa ¢ aMIUIUTYI0M CHUJIbI TOKa MPH
CBOOOJHBIX  DJJIEKTPOMArHUTHBIX  KOJICOAHWSIX B HJCATHHOM

max

xonebarensHoM KoHType: Umax =

3.5.2 3aK0H COXpaHEHUs YHEPTUHU B UJIeaTLHOM K0JIe0aTeIbHOM KOHTYpE:
2 2 2 2
CU® LI cu?_ LI2
> + > = > = > =const.

3.5.3 | BbiHyXIEHHBIE ANEKTPOMArHUTHBIE KojeOanus. Pezonanc

3.5.4 |Ilepemennbii TOK. Ilpom3BoacTBO, Tepemadya ©  MOTpebIeHUE
JJIEKTPUYECKON IHEPTUU

3.5.,5 | CgoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHass oprieHTaIMsi BEKTOPOB B
3JIeKTpOMarHuTHOI BonHe B Bakyyme: E 1. B L C

3.5.6 [IIkana SIEKTPOMATHUTHBIX BOJH. I[IpHMeHEHHE >SIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE U OBITY

3.6 OIITUKA

3.6.1 |IlpsmonuHelHOEe paclpoCTpaHEHHE CBeTa B OJHOPOJHOW cpene.
Toueunslii nicTounuk. JIyd cBeta

36.2 3aKkoHbI oTpakeHus ceera. 0 = p alP

IS
3.6.3  |TlocTpoeHue H300pakeHUH B TUIOCKOM 3epKajie
3.6.4  |3akoHBI MPEIOMIICHHS CBETA. |

Ipenomenue ceera: ySIN =0, sinf
AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMICHHUS:

C
naGC - .
v
n, u
“ n = = —
OTHOCI/ITCHLHBII/I IMMOKAa3aTCJib MPCIIOMIICHUSA. * otH n L .
1 2

Xoq JIydel B IpU3Me.

CooTHOIIEHNE 4YacTOT M COOTHOIICHHE [UIMH BOJH IIPU IIEPEXole
MOHOXPOMAaTHUYECKOTO CBETA 4Yepe3 I'PaHHUIly pasjella IBYX ONTHYECKHUX
cpen:

Vi =V, NA =Ny,




3.6.5

[TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHblii  yron IOJHOTO BHYTPEHHETO
OTpa)KCHHUS:

Ny n 1",

. 1 n,
Slna,, =——=—=
p
nOTH nl
3.6.6 |CoOuparomme u paccemBaromme TUH3bI. ToHKas nwH3a. DokycHOE
1
paccTosiHAE ¥ ONTHYECKAsi CUJTa TOHKOH JIMH3BI: D= E
3.6.7 | Dopmyia TOHKOM JINH3bIL: d T
H -
11 1 | \f-
T T =. F h
d f F .
1
VYBenuueHue, JaBaeMoe JIMH30¥: v
h _|f]
F =—=—,
H d 1
D<0=F=—<0,
B ciyuae paccenBaronieit JMH3bI: D
h _[f]
I=—=—<l1
H d
3.6.8 | Xox ;yd4a, mpoIIeIIero JWH3Y MO/ MPOU3BOIBHBIM YTJIIOM K €€ TIaBHOU
onrtudeckoil ocu. IloctpoeHne n3o0pakeHU TOUKH M OTpe3Ka MpsSMOi B
COOMPAIOIINX M PACCEMBAIOIINX JIMH3aX M X CUCTEMax
3.6.9 | ®dotoanmapar kak ontudeckuii mpuOop. ['a3 kak ontuveckas cucrema
3.6.10 |UHTepdepennms  cBera.  KorepeHTHBIE  WCTOYHHKH. Y CIIOBHUSA
HAOMIOACHNS MAaKCUMyMOB M MHHHMYMOB B HHTEpP(EpEeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUYHHKOB:
A
MaKCHUMYMBI - A= ZmE ,m=0,+/-1,+/-2,+/-3, ..,
A
MUHHAMYMBI - A= (2m +1)§ ,m=0,+/-1,+/-2,+/-3, ...
3.6.11 |[Iudpakuus cBera. [ludpakunoHHas peuieTka. YCIOBHE HaOIIOICHUS

IJIAaBHBIX MAKCUMYMOB IIPU HOPMAJILHOM IaJICHUU MOHOXPOMAaTUYECKOTO
CBETa ¢ JUTMHOMN BOTHBEI A Ha pemieTKy ¢ nepuoaom d:




dsine, =MA m=0, +/-1, +-2 +-3, ..

3.6.12 | lucnepcus cBeta
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
411 |TI'unoresa M. [nanka o kBaHTax. ®opmyina [Inanka: E=hv
4.1.2 hc
®otonsL. Dueprus porona: E = hv = 7 = pC.
0 E hv h
Umnynsc porona: M =— =~ =~
yibe ¢ Y
413 ®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoTorhdexra
4.1.4 | VYpaBHenue DiHmrTeliHa as potorddekra:
E(bOTOHa = ABBIXOZ[a + EKI/IH maxy
hc hc
rae dorom ) bIXO/1a Kp
O0TOHA }\l )\’Kp
mo?
1 EKI/IHmaX = 2max = eUZaH
415 JlaBnenne cBera. JlaBieHHE CBeTa Ha TMOJHOCTBIO OTPAXKAIOIIYIO
MOBEPXHOCTb U Ha TIOJHOCTbHIO MOTJIOLIAIONIYIO TOBEPXHOCTD
4.2 OU3UKA ATOMA
42.1 [InanerapHas mojiens aToma
4.2.2 |Ilocrynarsl bopa. M3nyuenue u morjouieHne (HOTOHOB IMPH IMEPEXojie
aToMma ¢ OJTHOTO YPOBHS DHEPTUHU HA JAPYTOU:
hc
hv,, :_K :|En — Em|
mn
4.2.3  |JIuneituaTbie CIEKTPHI.
CriexTp ypoBHEH 3HEpPruy aToMa BOJIOpOJIa:
13,6 5B
B =— 7 .n=123.
4.3 OU3UKA ATOMHOI'O A/IPA




43.1 |Hyxkmonnas wmopenb sigpa [eizenbepra - HBanenko. 3apsa  smapa.
Maccosoe unciio sapa. M3otomnsl
4.3.2 PanuoakTuBHOCTD.
A A4 4
Anbda-pacnan: z X -5, Y + He,
bera-pacnan.
A A 0 =
Dnexrponnsiit P-pactan: ;X =7, Y+ e+v,
A A 05
ITo3UTPOHHEIH B-pacman . X, Y+ E+v,.
lN'amma-uznyuenue
4.3.3 _t
3aKOH paJMOaKTUBHOIO pacmaaa: N (t) =N,-27.
A
ITycts M - Macca paJMoaKTUBHOIO BeLIeCTBa. Torga m (t) =m,-27
4.3.4 | SnepHsble peakuuu. [leneHure u CUHTE3 sAEp




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Misxumes [.f., byxosnes b.b., Cotckuit H.H. / Ilog pen. IlapdhentreBoit H.A. @uszuka. 10
ki1. bazoBeiii u yrny6néunsiii yposHu. IlpocBemenue. 2023r.

2. Mskumes I'.4., bByxosues b.b., Hapyrun B.M. ®uzuka. 11 kn. ba3oBelii u yriy0iaEHHBIN
ypoBau. [Ipocsemienue. 2023r.

3. @usuka: 10-11 knacc: 3agaunuk / H. U. Tompadap6. — M.:[Ipoda, 2024.
4. Owuzwmka: 10-11 xmace: 3agaunuk / A. I1. PeivkeBua. — M.: [Ipoda, 2023.
5. ®usuka: 10-11 knacc: 3agaunuk. Yrinyonennsiid ypoenb / H. U. Tonbadapo. — M.:[Ipoda,

2024.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

o dusuka: 11 kmacc: MeToauuecKoe mocodue. YriayosieHHsi yposenb / B. A. KacesiHos, U. T
Bnacosa. — M.:IIpocBemenue, 2023.

o  dusuka: 10 kmacc: metoauueckoe nmocoodue / A. B. I'paues, B.A. IToroxes, [1.1O. bokos,
N.A. SxosneBa. — M.:IIpocsemienue, 2023.

o  dusuka: 10 kinacc: MeToMUECKOE TocoOue. YTayoeHHsiii yposenb / B. A. Kacbsuos, T,
Binacoa. — M.:IIpoceewenue, 2023.

o @usuka: 11 xmacc: merogmueckoe mocodue / A. B. I'paues, B.A. Iloroxes, [1.1O. boxkos,

N.A. SxosneBa. — M.:IIpocBemienue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. https://resh.edu.ru

2. https://uchi.ru/teachers/Ik/main

3. https://education.yandex.ru/main/
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