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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTra C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEN KaKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBI A MPOAODKEHHS OOpa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (DPU3UKH JIJIsI COCTABJICHHS CBOMX PabOvMX Mporpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJXO/J0B K MpernojlaBaHvio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUU
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
3HaHu 00 okpykatoieM mupe. LLIkonpHbIi Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
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 IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPHUHIMIIBI €r0 IIOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca (U3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBS3M pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM W 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHLIUIIAX CUCTEMHO-EATEIBbHOCTHOTO noaxonaa. g Gusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHI TMPU H3YYCHHH 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 TOJIYTOJUM B KaXJIOM M3 3THX KjiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3WUYECKOU MOJEINbIO, MO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOUIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ 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 kabuHere (U3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

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

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YYEHHYECKHUX MPAKTHUECKUX paboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU 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
CIIOCOOHOCTEI;

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;

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

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

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHuUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OObICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckol MoJenM, aJeKBAaTHOM YCJIOBUSIM 3a/Jadyd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuTHE UHTEpeca K chepam nmpodheCcCHOHATBHON NEeSTEIBHOCTH, CBI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
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 MepeyeHb J1abOpaTOPHBIX M
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 — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl 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 TOKAa M HANOpsDKEHUS 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 (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE 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[BMKEHHME  MaTepuasbHOM  TOYKM 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 CHApsJOB, LEMHbIE, 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 ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue 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 yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

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

N3yyenue nABWKEHHUS Tejla, OpOIIEHHOro Topu3oHTaidbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanre 3aBUCUMOCTH TepUO/a OOpalleHUs] KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguyeckod IMUPOTHL. JIBUXKEHUE
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 HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIECW  MNPWIOKEHHBIX K TeIy CHI C
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 MOIBEME 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
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEA.

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, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHECHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE 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 MACANbHON >KUAKOCTH KAaK CIEACTBUE 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 NBUKEHUE.

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 dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

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-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIABIX TeN 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
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nuccieqoBaHue U30MpoLEeCCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE U BHyTpeHHUE napameTpsol. [lapamerpsl
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
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

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 3akOH TEpMOAMHAMUKHU. BHyTpeHHsAss dHeprus. Komumuectso
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHume! gevcTBus TerioBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHenune Temmneparypsl pu aanadaTHYeCcKOM PaCIIUPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauuBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. 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 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B JIIEKTPOCTATUYECKOM noJie. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM 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 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) 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 COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB 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 coeMHeHnsa UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO paspana. Monnus. [lma3ma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHAST MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHHUM, MCCIEIOBAHUM  3aBUCUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAY4YHbIM (aKT, TUIIOTE3a, (PU3MUecKas BEJIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUYECKHE (PYHKIIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEHl cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» 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, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTUYECKAS JUCCOLIMAIUS, TalbBAHNUKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU 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 PUOOPHI, 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 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B BemecTse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBaHre MarHuTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

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 M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

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

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3aIMTa OT AJEKTPU3ALMU TeJl MPU JABHXKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBON (METHON) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)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.

HaOmroienrie HE3aBUCMMOCTH TIeproia MallbIX KOJeOaHUW Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOIENN MPY>KUHHOTO MAasgTHHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO 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 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTpOnEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMIicHHe, MHTephepeHIus u
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

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

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus. [10CTOSHCTBO YaCTOTBI
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.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpenenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepucKkon, Qoroamnmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMAPAJUIEIbHYIO
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 sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeioMIICHUS CTEKJIA.

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 uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIyJbCa W DHEPrUU  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 cMmemenus Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MnoBepxHocts). 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. COOTHOUIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus horodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH 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, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue mMHe4aToro CriekTpa.

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. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

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

Mertons! perucTpaly U UCCIIENOBAHUS DIEMEHTAPHBIX YACTHUL.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucrtema.

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

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

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

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJB30BaHUEM
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] HOTPEUTHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX  HM3MEPEHHUM, HMCCIEAOBAHUM  3aBUCHUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o00uIeHNEe U cUCTeMaTU3alus COIEpkKaHUs pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOW, TEXHOJOTUYECKOH,
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 GU3MIECKON Teopur B POPMUPOBAHUU MPEACTABICHUIM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, ODKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUA B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PUCKU TPH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi 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 IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBBIC
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 pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, 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 YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

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 OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpPYXAaKIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IMIOJIYYECHHBIE B XOJI€ PEIICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIEHWE Ha YpoKax (HU3MKM U BO BHE-YpPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS N0 €€ JOCTHKEHHUIO: COCTaBIATh ILJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedeKkcuu Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO 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;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEIOoJIararoIIi
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3NYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): HWHEpIHUaNbHAas CHUCTEMa OTCYETa, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

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

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECCHl U SBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoneKkyasipHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €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—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HCIOJb3YysS BEJIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWJIA TSDKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, 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, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, JIeJaTh BBIBOABI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIIOTE3bl: MNIAHUPOBAThH
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 OJKCIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHAaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh pE3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS 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-HAyYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHI BKJIaJa POCCUMCKUX M 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATETbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEcCaMu, 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 ¢ WHpOpMaIe PU3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsiX, aJ€KBATHO OIICHUBATH BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
ANEKTPOJUHAMUKH, CIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poib (puznyeckod Teopurd B (POPMHUPOBAHUU MPEACTABICHHUN 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  (SIBJICHUI): OJHOPOJHOE JJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyath YCIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHHSI U 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 ILE€NU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJaThl  CHEIUAJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOIIIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPrusi M UMNYJIbC (POoToHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpaKEHUe,
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 AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKIAJIAKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/bI TIOTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00OpaTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAHMM MAaTEeMATUYECKUX METOJOB PpEUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

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

UCTIONIb30BaTh TEOPETUUYECKHWE 3HAHUS JIs OOBSICHEHHsS 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 HCHOJIb30BAaHUU JOCTHKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepabOTKU U TPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, 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 TpYyIIlE C HMCIOJHEHUEM pPa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npodecCUOHaIbHON JesITeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/m TeM NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayibilt METOL MO3HAHHS 6 https://m.edsoo.ru/7f41bf72
MIPUPOJIBI
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
http://experiment.edu.ru
21 Kuemarika 10 1 2 https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 10 2 https://m.edsoo.ru/7f41bf72
i http://experiment.edu.ru
23 Craruia TBEpAoro TENA > . . https://m.edso0.ru/7f41bf72
http://experiment.edu.ru
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 2 https://m.edso0.ru/7fA1bF72
Hroro no paszneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IUHAMUKA
OcHOBBI _
31 . 15 1 1 http://experiment.edu.ru
' MOTICKYTAPHOKMACTHACCKON https://m.edsoo.ru/7f41bf72
TEOpUH
3.2 Tepmonmtaniica. Tenopsie 20 1 https://m.edsoo.ru/7f41bf72
MAIIHHbI
3.3 ArperaTHbBIE COCTOSHHS 14 1 https://m.edsoo.ru/7f41bf72
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BemecTsa. Pa3oBble IEPEXOIbI

Wroro no pazueny 49

Pasznen 4. JIEKTPOAUHAMUKA
4.1 DNeKTpUYECKOe ToJIe 24

IToCTOSIHHBIN 2IIEKTPUYECKUN

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

http://experiment.edu.ru

42 TOK 24 2 https://m.edsoo.ru/7f41bf72
4.3 ‘ Toku B pa3nu4HbIX cpenax 6 ‘ https://m.edsoo.ru/7f41bf72
Htoro no pazneny 54
Paznen 5. PU3HUYECKUN MPAKTUKYM
5.1 ‘ Ou3nyeckuil NpakTUKyM 16 16 ‘ http://experiment.edu.ruhttps://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O 170 26

[NPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://experiment.edu.ruhttps/m.edsoo.ru/7f41bf72

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14 https://m.edsoo.ru/7f41bf72
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/7f41bf72
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15 https://m.edsoo0.ru/7f41bf72
M
2.3 CRAHHHCCIHE 1 SNCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/7f41bf72
BOJIHBI
24 Ontuka 25 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

http://fcior.edu.ru

31 Ocuoer CTO > . https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
http://school-
4.1 KopnyckynsipHO-BOJIHOBOM Ayann3m 15 collection.edu.ru
https://m.edsoo.ru/7f41bf72
4.2 ®dusrka aToma 5 http://school-



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/

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

®dusrKa aTOMHOTO SIpa U AIEMEHTaPHBIX
YACTHIL

4.3

http://school-
collection.edu.ru

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

Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

http://school-

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 collection.edu.ru
https://m.edso0.ru/7f41bf72
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUHN MPAKTHUKYM
6.1 ‘ Ou3nyecKkuil NPakTUKyM 16 16
Hroro no pazneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius u 00o0IIeHNE
71 HIPSAMETHOTO COACRATIA 1 OTIRITa 15 https://m.eds00.ru/7f41bf72
JESTSIILHOCTH, TPHOOPETEHHOTO TTPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHoe Bpems 10 ‘
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 24



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
®uszuka — pyHgaMeHTaIbHas HayKa O 1
pupoie
Hayunblii MeTO MO3HAHUS U METObI 1
UCCIEeOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCE http://school-
nmo3HaHus mpupoel. Habmonenue u 1 collection.edu.ru
HKCIEPUMEHT B (PU3UKE https://m.edsoo.ru/7f41bf72
CrniocoOrl n3mMepeHust GU3NYECKUX 1 http://fcior.edu.ru
BEJINYUH https://m.edsoo.ru/7f41bf72
AOGCOIOTHAS 1 OTHOCUTENbHAS _
MOTPEIIHOCTH U3MEPEHUN (PUZNIECKUX 1 o
P P https://m.edsoo.ru/7f41bf72
BEJINYUH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH 1
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B NMPAKTHUUECKOU JIEATETbHOCTH JIIOIEH
Mexannueckoe aBmwxenue. Crucrema
http://school-
orcueTa. OTHOCUTEIHHOCTE -
I 1 collection.edu.ru
MexaHu4yeckoro aBukeHusd. [Ipsmas u
A © p https://m.edso0.ru/7f41bf72
oOparHas 3a/1a4il MEXaHUKU
Panunyc-BekTop MarepuaibHOM TOYKH, 1 http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/

€ro NPOEKLUU Ha OCU KOOPAHHAT.
Tpaexktopus. [lepemenienne. CKOpoCTb.
Wx nmpoekuu Ha OCH KOOPJIUHAT

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

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JBYDKEHUS

10

11

12

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewenne 3anau

HepaBHoMmepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpsiMonrHENHOE IBM>KEHHE C
MMOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue

HpHMOHHHGﬁHOFO JABWKCHUSA C
MMOCTOAHHBIM YCKOPCHUEM

13

CBoOopaHoe majenue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

http://school-
collection.edu.ru

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

14

JIBrokeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

15

KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocTts. [lepuon n yacrora.
LlenTpOoCTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHE

http://school-
collection.edu.ru

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

16

KonrtponsHas pabora no teme



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

"Kuuemaruka"

17

18

19

20

21

[TepBriif 3akoH HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
[Tpunuun otHOcuTenbHOCTH ["anumes.
HewnnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa.
Bropoii 3akon Hetotona. Macca

B3aunmoneiicteue ten. Tpernil 3aKkoH
Herorona

[Ipunuun cynepno3unuu cuil. Pemenue
3a7a4 Ha MIPUMEHEHHUE 3aKOHOB
HrroTtona

3akoH BCCMHPHOI'O TATOTCHUS.
OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ n
I/IHepTHOI>'I MacCChl

http://school-
collection.edu.ru

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

http://school-
collection.edu.ru

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

22

Cuna TsKeCTH M YCKOpEHHe
CBOOOIHOTO MaJeHUs

http://fcior.edu.ru
https://m.edsoo.ru/7f41bf72

23

24

JIBu>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYecKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

http://fcior.edu.ru
https://m.edsoo.ru/7f41bf72

25

Cuta Tpenus. [Ipupona u BuabI cui
TpeHus. [[BuKeHne B KUIKOCTH U ras3e
C YYETOM CHJIBI COTIPOTUBIICHUS CPEBI

26

JaBnenue. I'mapocrarnyeckoe



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

nasnenue. Cuna Apxumena

27

28

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarenbHOe U BpamiaTesibHOE
JIBUKEHUE TBEPIOTO Telia

MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpalliCHUs. IIneyo cunl

29

Crnosxenue cuil, NpUIOKEHHBIX K
TBepAoMy Teiy. LleHTp TshkecTn Tena.
VYcioBus paBHOBECHs TBEPIOTO Tea.
Bunbt paBHOBecHs

http://school-
collection.edu.ru

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

30

31

32

Pemenue 3agau

KoHntposbHas paboTta 1mo Teme
"Ilunamuka. Ctatuka TBepaoro tena"

NMnynsc maTepuabHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK. LleHTp
MacC CUCTEMBI MaTEPUAIIBHBIX TOUYEK.
TeopeMa 0 IBMKEHUH LICHTPA Mace

33

I/IMHy.]'II)C CUJIBI 1 U'BMCHCHHUEC UMITYJIbCa
Tena. 3aKOH COXpaHEHHs UMITYJIbCA.
PeakTuBHOE IBUXKEHHE

34

MoMeHT uMIysibca MaTepUATBHON
Touku. [IpencraBienne o coxpaHeHUH
MOMEHTA UMITYJIbCA B [IECHTPAIBHBIX
MIOJISIX

http://school-
collection.edu.ru

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

35

36

Pemrenue 3agau

PaGoTa cripl Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
Mpe/icTaBJIeHHE PabOThI CUITHI.

http://school-
collection.edu.ru

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



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

MoIIHOCTh CHIBI

Kunernueckas sneprus. Teopema 06

http://school-

37 M3MEHEHUU KMHETUYECKOU JHEPruu collection.edu.ru
MAaTepHAIbHON TOUKHU https://m.edso0.ru/7f41bf72
TloTeHnmanpHBIe U HEMMOTEHIIUAILHBIE http://school-

38 cuibl. [ToTeHIManpHas YHEPTUS. collection.edu.ru
Bropas kocMuueckasi CKOpocTh https://m.edsoo.ru/7f41bf72
Tpetbs KocMuueckasi ckopocTb. CBsi3b
paboThl HEMOTEHUIUATBHBIX CUJI C

39 M3MEHEHHEM MEXaHUYECKOM dHepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOI dHeprun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS. http://school-

40 VYpaBuenue bepuymiu s uaeanbHon collection.edu.ru
JKUIKOCTH https://m.edsoo.ru/7f41bf72

41 KonTponbHas padota no teme "3akoHbI
COXpaHEHHUs B MEeXaHHKe"

PazBuTue npeacrasienuii o npupoe http://school-

42 TertoTel. OcHOBHBIE nojokeHust MKT. collection.edu.ru
Huddysus. BpoyHoBckoe nBU)KEHNE https://m.edsoo.ru/7f41bf72
CrpoeHue ra3000pa3HbIX, )KUIAKUX U

43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). http://school-

44 KomuuectBo BemectBa. IlocTostHHas collection.edu.ru
ABorazapo https://m.edsoo.ru/7f41bf72

45 Temneparypa. TemioBoe paBHOBECHE.

Illxana Ienbcus



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

46

Pemenue 3agau

47 Wneanpuplii ra3. ['a3oBble 3aKOHBI
YpaBuenue Menpaeneesa-Knanerpona. M‘M
48 Pentenne 3aau collection.edu.ru
https://m.edsoo.ru/7f41bf72
49 AOcoiroTHas Temreparypa. 3akoH
JanpToHa
N3onponeccel B UaeaabHOM rase ¢ http://fcior.edu.ru
50
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edsoo.ru/7f41bf72
I'paduueckoe npeacraBieHne
51 M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa
52 OcnosHoe ypaBHenue MKT
53 Pemenue 3amau
CBs3b a0CONIOTHO TemmepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeIHel KHHETUYECKOH 3Hepruei
MOCTYIATENHLHOTO TEIJIOBOTO
JIBMOKEHUS €€ 4aCTUIl
55 O06o0061IeHre U cucTeMaTu3alus 3HaHU! http://fcior.edu.ru
o reMe "OcHoBsl MKT" https://m.edsoo.ru/7f41bf72
56 KonrtponsHas pabora o Teme "OCHOBBI
MKT"
TepmoauHaMuueckas cuctema.
3amannie BHENTHUX ycuoBwi st T/] '
http://fcior.edu.ru
57 CUCTEMBI. BHenIHue 1 BHyTpEHHHE

napametpsl. [lapamerpst T/1 cuctemsl
KaK CpPeIHUE 3HAYCHUS BEIUYMH,

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



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

OIUCKLIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

58 CamonpousBomabHas penakcanus T/]
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Moenpb ueajpHOro rasa B ,
59 TEPMOAMHAMHUKE. Y CIOBUS http://fcior.edu.ru
pMOA T https://m.edso0o.ru/7f41bf72
MPUMEHUMOCTH 3TOH MOJCIN
http://school-
VpaBuenue Meuneneesa-Knaneiipona _[)7
60 p N p collection.edu.ru
4 BRIP@XKCHHC JUIA BHYTPCHHCH SHEPTHH https://m.edsoo.ru/7f41bf72
Bripaxkenue nist BHyTpeHHEH sHepruu
http://school-
OJIHOATOMHOTI'O MJIEAJIbHOIO Tas3a. :
61 K collection.edu.ru
Ba3UCTATUYECKUE U HECTATUUECKU
A3NCTATHICCKUC CCTATHHCCKIC https://m.edsoo.ru/7f41bf72
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoauHamMuKe. Beruucienue paboTsl
o rpaduky nporecca Ha pV-
TrarpamMmme
Tennonepenaua kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpIIEHUS PabOThI
64 KoHBek1usi, TerIonpoBOAHOCTS,
U3ITy4YeHUe
KomnuectBo Temiorel. TenmmoEMKOCTE
http://school-
Tena. YienpHas U MOJIsipHas -
65 ! v collection.edu.ru
TEIUIOEMKOCTH B TBA. bHAs
CIIOEMKOC CliecTea. Y cibHA https://m.edsoo.ru/7f41bf72
TEIIOTa CTOPaHUS TOILTHBA
66 Pacu€r konuuecTBa TEMIOTH IPU



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72

TCIIonepecaaquc

67

68

[TonsTre 06 anrabaTHOM MpoIecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KonuyecTBo TemioTs! u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH SHEPTUH
T cucteMsl

69

Bropoii 3aK0H TEpMOJIMHAMHUKY 1JIs
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporneccoB. HeoOpatumocTtsb
IPUPOJHBIX IIPOLIECCOB

http://school-
collection.edu.ru

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

70

[IpuHIMITBI AENCTBUS TEMIOBBIX
mammH. KITJ

71

72

MaxkcumanbHoe 3HauerHue KITJI. Iuxn
Kapno

Pemenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaHUA TCIIJIOBBIX JIBI/Il"aTCJ'ICI\/JI.
TernnoBoe 3arpA3HEHUE OKPYKAIOIIEH
Cpenbl

74

75

Pemenue 3agau

O00011IeHEe ¥ cUcTeEMaTH3alus 3HAHUI
o Teme "TepmoanHamuka. TerioBbie
MaIIuHb"

http://fcior.edu.ru
https://m.edsoo.ru/7f41bf72

76

KonTponbhas pabota no teme
"Tepmonnnamuka. Temnaossle
MalluHb!"

77

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue n kunenue. Y gennbHas



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

TEIUIOTa MapooOpa3OBaHUS

HaCBIHICHHLIe W HCHACBIIICHHBIC I1ap5bI.
KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JJaBJICHUA HACBIMICHHOI'O Iapa OT

http://school-

78 TeMIepaTypbl, UX HE3aBUCUMOCTb OT collection.edu.ru
00BbEMa HACBILICHHOTO Tapa. https://m.edsoo.ru/7f41bf72
3aBUCUMOCTh TEMIIEpaTyphbl KUIICHUS
OT JIaBJICHUS B KUAKOCTU

79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCHUTEIIbHAS BIAYKHOCTD

80 Pewenue 3amau
TBépnoe Teno. Kpucrammueckue u http://school-

81 amopdHbIe Teaa. AHU3OTPOIHS collection.edu.ru
CBOMCTB KpUCTAJUIOB https://m.edsoo.ru/7f41bf72
[naBneHue n KpUCTATUIU3ALIMSL.

82 VnensHas TeIUIOTA IIIaBJICHUS.

CyOnumariust
Hedopmaruu TBEpIOTO TENa.

83 Pactsoxenue u cxatue. Casur. Moayib
HOwnra. Ilpenen ynpyrux nedopmanuit
TemnnoBoe pacuipeHue KUIAKOCTEH U

84 TBEPJIBIX TeI. AHTAPMOHH3M TEILUIOBBIX
KoJIeOaHUI 4acTHIl BELIeCTBa

85 ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexoaax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemenue 3amau

88 [ToBepXHOCTHOE HATSHKEHHE. http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/

KanwmiapHsie sBinenus. JlaBienue nox
HCKPUBJICHHOW MTOBEPXHOCTHIO
*)unkoctu. Popmyna Jlammaca

collection.edu.ru

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

89

O06o01IeHre U cuCTeMaTU3alus 3HAaHUN
1o Teme "ArperatHbie COCTOSIHUS
BeuiecTBa. PazoBble nepexoab"”

90

91

92

KontposnbHas pabora no reme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3zoBbIe TIepexoab"

DJIeKTpHU3alus Tell U €€ MPOsBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
ANEKTPUUCCKUX 3apsaaoB. [IpoBogHUKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI

DIeMEHTapHBIN 3JIEKTPUUECKUM 3apsia.

3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsna

http://fcior.edu.ru

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

93

B3anmoneiicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiicteue Ha
JJIEKTPUUECKUE 3apAabl

96

Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
[IpoGusIii 3apsn. Jlunun
HANpPsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOPOIHOE DIIEKTPUYECKOE TI0TIE

97

ITorennmmuaabHOCTH
AJIEKTPOCTATHYECKOTO noJid. PazHOCTh
MOTEHIMAIOB U HAINPSKEHUE



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

[TorenmansHas 3HEPTUs 3apAaa B

98 3JIEKTpoCcTaTHuecKoM rosie. [lorenmnman
ANEKTPOCTATUYECKOTO MO
CBsi3b HANPSHKEHHOCTHU TIOJIST U
99 Pa3HOCTH MMOTCHIIUATIOB ISl
ANEKTPOCTATHYECKOTO TTOJISI
100 [TpunHimn cynepno3uun
BJIEKTPUYECKUX MOJEH
101 Pewenue 3amay
102 [Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsDKEHHOU chepsl
[Tosie paBHOMEPHO 3apsKEHHOTO IO .
103 00bémy mapa. [Tose paBHOMEPHO http://fcior.edu.ru
https://m.edsoo.ru/7f41bf72
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 [TpoBOAHHKY B 2JIEKTPOCTATUIECKOM
noJie. Y CIoBUE PAaBHOBECHS 3apsiIOB
105 JIVM3IIEKTPUKH ¥ TTOTYIIPOBOTHUKH B
ANEKTPOCTATHYECKOM I10JIC
Kongencarop. OneKTpoEMKOCTh
106 KOHJICHCATOPAa. DICKTPOEMKOCTh
TUTOCKOTO KOHJ/IEHCATOPa
107 [TapannensHoe coeUHEHNE
KOHJICHCAaTOPOB
108 ITocnemoBaTenpHOE COESTMHEHE
KOHJICHCATOPOB
109 OHeprus 3apsHKEHHOI0 KOHAEHCaTopa
110 Pemenue 3amau
111 JIBr>KeHne 3apsyKeHHON YaCcTHIIbI B



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

OOAHOPOJHOM JJICKTPUYCCKOM I10JIC

112 Pemenue 3amau

113 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN
1o Teme "DiekTpuyeckoe mnoJe"

114 KonTponbras pabota mo Teme
"DnexkTpuueckoe mose"
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS

115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116 Ucrounuku Toka. Hanpsixenue u 3/1C

117 3akon OMa 1t ydacTKa LETH.
DNEKTPUUECKOE COIIPOTUBIICHHE
3aBUCHUMOCTh COIIPOTUBICHUS

118 OJTHOPOJHOTO IPOBOIHUKA OT €T0
JUTHHBI ¥ TIOMIA/IH TTOTICPEYHOTO
CeUeHUs

119 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, MapaeNabHOE,
CMEIIaHHOE COETMHEHUE TTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemenue 3amau

123 PaGora snexktpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amau

195 MOIHOCT 3IEKTPUIECKOTO TOKA. http://fcior.edu.ru

TennoBas MOIITHOCTbD, BBIACISIEMAA Ha

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



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72

pesucrope

126 Pemenue 3amau
127 DAL u pyTpeiiiiee CONpOTHBICHHE http://experiment.edu.ru
MCTOYHUKA TOKA
128 3axoH OMa 11 TOJIHOM (3aMKHYTO)
BJIEKTPUYECKON LIETH
129 Pemenue 3amau
130 MOomHOCTh UCTOYHUKA TOKA http://experiment.edu.ru
131 KopoTtkoe 3ambikanmne
132 Konnencarop B 1enu mocTOSITHHOTO
TOKa
133 Pemenue 3amaq
134 Permrennie 3agau mo treMe "IlocTOSIHHBIN
AJIEKTPUYECKUM TOK"
135 Pemenue 3anau no teme "llocTostHHBIN
AIEKTPUIECKUN TOK"
136 Pemenue 3anau no teme "IlocTossHHBIN
AIEKTPUIECCKUN TOK"
O06o00611eHre U cucTeMaTu3alus 3HaHU! _
137 110 TeMe "[1oCTOSHHBIN 2IEKTPUUECKU o
| https://m.edso0.ru/7f41bf72
TOK
138 Kontponbras padoTa mo teme
"I[TOoCTOSTHHBIN 2JIEKTPUYECKHUN TOK"
DneKTpuyYecKas MPOBOANMOCTh
139 Pa3IMYHBIX BEMIECTB. DIIEKTPHUESCKHHA
TOK B MeTayIax. CBepXIPOBOIUMOCTD
140 DNEKTPUUYECKUH TOK B pacTBOpPax U http://fcior.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000

pacruiaBax 3JIeKTPOIUTOB. 3aKOHbI
®dapanes 115 SJISKTPOIN3a

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

141

142

DnekTpuyeckuil Tok B razax. [lmazma

DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymusie npu0opbl

143

DNEeKTPUUYECKHUI TOK B
MOJTYIIPOBOTHUKAX

144

145

[TonynpoBOIHUKOBBIE TPUOOPHI

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue CUibl TOKA U HATIPSKCHUS
B L[EMU TIOCTOSIHHOT'O TOKA MPU TTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO C IU(POBOIA
naboparopueii o gusuke. [pumepst
u3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOIIIM KOMITBIOTEPHBIX JaTYMKOB"

http://experiment.edu.ru

146

147

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHUS
C LEJBIO ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
JIIBMKEHHWH 110 HAKJIOHHOM MIIOCKOCTH"
nnu "HccnenoBanue 3aBUCUMOCTH TTYTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBOKeHUN"

http://experiment.edu.ru

http://experiment.edu.ru



https://m.edsoo.ru/7f41bf72
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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148

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nagenus" win "M3ydenue IBUKEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

http://experiment.edu.ru

149

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS TEa 110
OKPY>KHOCTH C IIOCTOSSHHOM 110 MOJYJIO
ckopocthio" win "HccnenoBanue
3aBHCUMOCTH NepHoAa 00palieHus
KOHHUYECKOI0 MasiTHUKA OT €ro
napamerpos"

Ou3nyecKkuil MPakTUKYM IO TeMe
"U3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
MIpH IBIKEHUH OpYyCKa MO HaKJIOHHOU
mwrockoctr" uiu "[IpoBepka runotesbl
0 HE3aBUCUMOCTH BPEMEHHU JIBHKCHUS
Opycka 1o HaKJIOHHOW IJTIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Du3nuecKuil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U PE3MHOBOM 00pasIe, OT X
nedopmaruu” wim "M3ydenune
JIBUKEHMSI CUCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
61oK"

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

152

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue ko3 puirienTa TpeHus no
BEJIMYMHE yTII0BOTO KO PUIIHUEHTA

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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153

3aBucumoct Frp(N)" min
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
kod(urmeHTomM TpeHus" niIu
"M3y4yenue IBUKEHUS Ipy3a Ha Baly C
TpeHuem"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHIITENHOB U PAaCyY€T CUII
ynpyrocta" wiu "H3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIaAb Onoph!"

http://experiment.edu.ru

154

155

du3nyecKkuil NPakTUKYM 110 TeEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nyTu" unun "M3mepenune
CHJIBI TSTH, CKOPOCTU MOJIENH
AIEKTPOMOOUJISI U MOIIIHOCTH CHJTBI
Taru" uim "CpaBHEHUE U3MEHEHMUS
MMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nmu "HccnenoBanue coxpaHeHus
HMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUECKOT0 IIpoLecca
(pexoMeH1I0BaHO HUCIIOJIb30BAHHE

http://experiment.edu.ru

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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udpoBoi T1adopaTopun)" win
"M3y4yeHnne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoOM TemioémMkocTu"
unu "HccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' UM
"HUccienoBanue agnabaTHOro
npouecca" uin "U3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTE"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3yueHne 3akOHOMEpHOCTEN
WCHapeHus KUAKocTeN" niu
"N3mepenue yaenbHOM TEema0ThI
naBieHus Jpaa" unn "U3ydenue
CBOMCTB HAaCBIILIEHHBIX ApOB" WU
"N3mepeHne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapoB B
nomenieHun". smepenue

KO3 pHIIMEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

Pu3NYECKU MPAKTUKYM 110 TEME
"HabmroeHue npeBpalieHus SJHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTIHIO
U3JIy4EHUs CBETOANOA" NN
"N3y4yeHue npoTekaHus TOKa B IIETIH,

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
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159

160

coJieprKalleil KoHaeHcarop' win
"Pacnipenenenue pasHOCTH
MTOTEHIIMAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEIHLHOM COETUHEHUHT
KOH/IEHCATOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro
COMPOTHUBJICHHUS ITPOBOTHUKOB" UITH
"UccnenoBanyue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIs1 JIaMITbI
HakaauBaHus"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"Habmronenue anexTpoiausa" uim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" unn "MccnenoBanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIepaTyphl" WiIn
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKHU quoaa”

http://experiment.edu.ru

http://experiment.edu.ru

161

PesepubIiit ypok. O6006111eHIE U
CHUCTEMaTHU3aINs 3HAHUH 110 TEME
"KunemaTtunka"

162

163

PesepBHelit ypok. O6001IeHNE 1
CHCTEMaTH3alns 3HAHHI 110 TeMe
"Ilnnamuka"

PesepBHelit ypok. O6001IeHNHE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe



https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000

"CraTtuka TBep0ro Tena"

164

165

166

167

PesepBubIil ypok. O6001eHNE U
cHCTEeMaTHU3alus 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKE"

PesepBHbIil ypok. O600111IcHIE 1
cCUCTeMaTu3alus 3HaHHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
teopun"

PesepBHrlit ypok. O60011eH1E U
CHCTEMAaTH3allMsl 3HAHUH 10 TEMeE
"Tepmonunamuka. TernaoBbie
MaIIrHbI"

PesepBHrlit ypok. O60011eH1E U
CHCTEMAaTH3allMsl 3HAHUH 10 TEMeE
"ArperatHble COCTOSIHUSI BEIIECTBA.
®da3zoBbIe nIEpexoab"

168

PesepBubIiil ypok. O6006111eHIE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OnexTpuueckoe noiue"

169

PesepubIiil ypok. O6006111eHIE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"ITocTOSIHHBIN 1EKTpUYECKUI TOK"

170

PesepBHrIit ypok. O6001IeHNE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"Toku B pa3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tema ypoka Bcero Kontpoapupie  Ipakruteckue il:;:eﬂl/lﬂ :)I;I[()l;l:())]:;fenbﬂble
padoThI padoThI pecypeni

BzaumoneiicTBHEe MOCTOSHHBIX

1 MarHuTOB U IIPOBOJTHUKOB C TOKOM. 1
MarunutHoe nosue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIAH. _

2 HpI/IHIan cynepnomumz MAarHUTHBIX 1 http://fcior.edu.ru

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

noJsiedl. JINHUU MarHuTHOW MHAYKIIMU

3 MarnuTHO€E 1oJjie TPOBOHUKA C TOKOM. 1
OmneIT OpcTena

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOYJTb

5 Pemenne 3agau 1

5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOnu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U

7 MOAYJb. JIBHKEHUE 3apsSKEHHOMN 1 http://fcior.edu.ru
YacTUIIBI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/7f41bf72
rmoJjie
Pemenue 3amaq

9 Pa6ora cuel Jlopenia

10 Pemenue 3amau

11 MarauTHOE II0JIE B BEIECTBE. 1

deppoMarHeTuky, napa- u



https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
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JUaMaroCTukKu

OCHOBHBIE CBOMCTBA

http://fcior.edu.ru

12 iggggﬁiizgzzz' Hpuvmenerne https://m.edsoo.ru/7f41bf72
13 Pemrenue 3agad mo reMe "MarautHoe
noje"
14 Pemenue 3agad mo reme "MarautHoe
nojue"
SIBiIeHME DIEKTPOMArHUTHOM http://school-
15 nHAYKIMA. [I0TOK BEKTOpa MarHUTHOM collection.edu.ru
UHIYKIHH https://m.edsoo.ru/7f41bf72
16 OJC unnykuuu
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU %I%u.ru
Papanes https://m.edsoo.ru/7f41bf72
18 Buxpesoe anektpuueckoe none. Toku
dyko
19 OJIC uHAYKINY B ABUKYIIAXCS
MIPOBOTHUKAX
20 Pemenue 3amau
21 [IpaBuiio Jlenna
NunyktuBHocTh. Karymka http://school-
22 WHIYKTUBHOCTH B IIETIA TTOCTOSTHHOTO collection.edu.ru
TOKa https://m.edsoo.ru/7f41bf72
93 SAsnenue camonnaykuu. IC
CaMOWHYKITHH
24 DHeprusi MarHUTHOTO TIOJIST KaTYIIIKU C

TOKOM. 3J'ICKTpOMaFHI/ITHOC I10JIC
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25

Pemenue 3agau

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

26 | "
110 TeMe "DIJIEKTPOIMHAMUKA

97 KonTponbnas pabora no teme
"OnexkrpoaguHamMuka"

Konebarensnas cucrema. CBOOOJHBIE http://school-

28 Kosiebanus. ['apmoHndeckue collection.edu.ru
KoseOaHus https://m.edsoo.ru/7f41bf72

29 Kunematnueckoe u 1MHaMHU4YECKOE
OIMCaHNE KOJICOATEIIbHBIX JBUKCHHMA
DHepreTuyeckoe onrcanue. BeiBos
TUHAMHYECKOT'0 OIMMCAHUS http://school-

30 rapMOHHYECKHUX KOJIeOaHUH U3 UX collection.edu.ru
SHEPreTUYECKOr0 U KHHEMATUYECKOTO https://m.edso0.ru/7f41bf72
OTTHCAHUS

31 Ammuintyna u ¢a3za xonedbaHuit
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIEOAHUIM http://school-

32 MareMaruueckoro mastHuka. [lepuos collection.edu.ru
CBOGOIHBIX KOJICOAHHI MPYKUHHOTO https://m.edsoo.ru/7f41bf72
MasiTHUKa

33 3aTyxaromue KojieOaHusl.

Breinyxxaennsie konebanus. Pesonanc

34 ABTokoneOaHus

35 Pemrenne 3agau
Ypok-koHpepeHus "MexaHndeckue http://school-

36 KOJICOaHUST B MY3bIKQIbHBIX collection.edu.ru

MHCTpyMeHTax"

https://m.edsoo.ru/7f41bf72
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O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

37 o TeMe "MexaHuueckue koneOaHus"
38 DNeKTpOMarHuTHbIC KOJIeOaHusI.
KonebatenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIbI http://school-

39 3apsija KOHJIEHCAaToOpa ¢ aMIUTUTYI0U collection.edu.ru
CHJIBI TOKA B KOJIEOATEIBHOM KOHTYPE https://m.edsoo.ru/7f41bf72

40 3aKOH COXpaHEeHUs SHEPTUH B
UJeabHOM KOJIe0aTeTbHOM KOHTYpe
3aryxarolue IeKTPOMarHuTHbIE http://school-

41 KoseOaHus. BeiHyX/1eHHbIE collection.edu.ru
AJIEKTPOMArHUTHBIE KOJICOAHHS https://m.edsoo.ru/7f41bf72
[Tepemennsiit Tok. Pe3ucrop u

42 KOHJICHCATOP B IIETIH IEPEMEHHOTO
TOKa

43 Karymika MHIyKTUBHOCTH B LI€TIN
MEPEMEHHOT0 TOKa

44 3axoH OMa U1 AIEeKTPUYECKON Lienn
MIEPEMEHHOT0 TOKa
MomHOCTh NEPEMEHHOTO TOKA. http://school-

45 AMIUTMTYTHOE U IEVCTBYIOIIECE collection.edu.ru
3HA4YEHUE CUJIbl TOKA U HAIIPSKCHUS https://m.edsoo.ru/7f41bf72

46 Pe3oHaHC B 351eKTpUUECKOH 1enH

47 Pemrenue 3agau
WneansHeblif TpancdopmaTop. http://school-

48 [IpouzBoacTBO, nepenava u collection.edu.ru
noTpeOIeHne IEKTPUIECKO SHEPrUU https://m.edsoo0.ru/7f41bf72

49 DKOJIOrM4ecKre pUCKU IIpU http://school-
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MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnonb3oBanus
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

collection.edu.ru

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

50 Pemenwue 3amau
51 Pemenue 3amau
O06o001IeHre U cCTeMaTU3alus 3HAaHUN
52 1o TemMe "DIIeKTPOMarHUTHbIE
KoJjebanus"
53 MexaHn4eCKHe BOJIHBI.
XapakTepUCTUKH MEXaHUYCCKHUX BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH
55 3ByK. XapaKTepUCTUKH 3ByKa
56 Nnudpa3Byk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
57 Pewenue 3anau
58 DNEeKTPOMAarHUTHBIE BOJTHBI.
N3mydenune 31eKTpOMarHUTHBIX BOJTH
59 DHeprus MeKTPOMarHUTHBIX BOJH.
CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJTH
[IIkaJa 3JIeKTPOMArHUTHBIX BOJTH. .
60 IIpuMeHeHne AIEKTPOMAarHuTHBIX BOJIH http://fcior.edu.u
https://m.edsoo.ru/7f41bf72
B TEXHHKE U OBITY
[TpuHIMITBEI paTUOCBSI3N U
61 TeJIeBUIeHNA. Pagromokamus. http://fcior.edu.ru
DNeKTpOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/7f41bf72
OKpYKaroIen cpebl
62 KonTponbhas pabota no teme
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"Konebauus 1 BOJIHBL"

63

64

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEHHs CBETA

Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpOCTPaHEeHHUSI
cBeTa

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

http://fcior.edu.ru

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

66

[Ipemomitenne cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEeIIb
npesnomiienus. [lonHoe BHyTpeHHEe
orpaxeHue. [IpenenbHbIi yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS

http://fcior.edu.ru

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

67

68

69

Pemenne 3amau Ha npuMeHeHue
3aKOHOB OTPAXEHUS U IPETOMIICHUS
CBETa

Xon nydent B mpusMe. lucniepenst
cBeTa. CIOXKHBIN cocTaB O€Toro cBera.
[Ber

JInn3pl. POKYyCHOE PaCCTOSHUE U
OIITHYECKAs CHJIa JIMH3bI

http://fcior.edu.ru

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

70

[TocTpoenue n3o0paxeHU# B IMH3AX U
HUX CHUCTEMAaX. YBEJIINYECHUE JINH3EI

71

72

Pemienue 3a1a4 Ha MOCTpOEHUE
M300paXeHU, MOJTy4aeMBbIX C
MTOMOIIIBIO JTHH3

I'ma3 xkak onTu4deckas cucTtema

73

Pemenue 3anau. [Ipenesnst
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IIPUMEHUMOCTH T€OMETPUYECKOMN
OITUKHU

CKopocCTh CBETa U METO/IbI €€

http://fcior.edu.ru

4 U3MEPEHUS https://m.edsoo.ru/7f41bf72
75 Jucniepcus cera
76 WuTepdepennus ceera
KorepeHTHbIE HCTOYHUKU. Y CIIOBHS _
77 HAOJTIO/ICHUST MAKCHMYMOB H http:.//fuor.edu.ru
https://m.edsoo.ru/7f41bf72
MUHHMYMOB
78 Pewenue 3amau
79 [Tpumenenne uHTEpHEpEeHIINN
80 Judpakuus cBeTa
81 Hudpakimonnas pemeéTka. Y cioBue http://fcior.edu.ru
HaOJII0ICHNS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/7f41bf72
82 Pemenue 3amau
83 [TonepedHOCTH CBETOBBIX BOJIH. http://fcior.edu.ru
[Tonspusanus ceera https://m.edso0.ru/7f41bf72
84 Pemenue 3amau
85 CBeToBBIE ABIIEHUS B IPUPOJIE
86 O06001eHre U cucTeMaTu3alys 3HaHUN
o Teme "Onrtuka”
g7 KonrtponsHas pabora no teme
«OnTuka»
['paHuIIBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHHUKH. 3aKOHBI

QJICKTPOAMHAMUKU U TPUHIIUIT
OTHOCHUTCIBHOCTHU
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ITocTynatsl cienuanbHOU TEOPUU

89
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoGpazoBanus Jlopenua.
YcnoBue NpUYNHHOCTH. m‘m
0 OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH collection.edu.
' https://m.edsoo.ru/7f41bf72
3ameIeHre BpEMEHH U COKpallleHue
JUTMHBI
01 DHeprus U UMNYJIbC PEISATUBUCTCKOM
JACTHIIBI
CBsi3b Macchl C 3HEpPTrUel U UMITYJIHCOM
92 PENATUBUCTCKON YaCTUIIBL. DHEPTUS
MTOKOSI
93 PaBHOBecHOE TEIIOBOE U3ITyUCHUE
94 3axoH cMmeleHus Bunaa
95 I'unoresza M. I1nanka o kBaHTax.
DOTOHBI
96 DHeprust 1 UMITYIIbC POTOHA
97 ®otorddext. OnpiTol A. I'. Cronerosa.
3akoHbl poTordpdekra
VYpaBHeHHne DWHIITEIHA IS http://school-
98 ¢doroaddexra. "Kpacnas rpanumna” collection.edu.ru
dotorddekra https://m.edsoo.ru/7f41bf72
99 JlaBrenne cBera. OmbiTer I1. H.
JleGeneBa
100 BoiHOBEIE CBOMCTBA YaCTHIL
101 Bounsl ne bponnd. /InuHa BosHbIL 1€

Bpoiins u pa3mepsl ob6nactu
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JIOKaJIn3aluu I[BI/I)KyH_[ef/'ICSI JaCTHUIbI

102 KopmyckysipHO-BOJTHOBOM JTyallu3m
103 Judpaxius 3JeKTPOHOB HA
KpHUCTaJIIax
Crenuduka u3MepeHuid B MUKPOMHPE. http://school-
104 CooTHollleHUs HEOIPEeACNEHHOCTEN collection.edu.ru
[eiizenbepra https://m.edsoo.ru/7f41bf72
105 Pemenue rpadguueckux 3agau
106 Pemenne pacuéTHbIX 33124
KonTponbhas pabota no Temam:
107 "Ocnossl CTO", "KopnyckyispHo-
BOJIHOBOM nyanu3m"
OnbITHI IO UCCIETOBAHUIO CTPOCHUS http://school-
108 atoma. [ImanerapHas Mojenb aToma collection.edu.ru
Pezepdopna https://m.edsoo.ru/7f41bf72
109 IToctynarel bopa
110 Bunel criektpoB. CriekTp ypoBHE#
SHEPTUU aToMa BOJIOPO/Ia
111 CrioHTaHHOE ¥ BBIHYXKICHHOE
U3ITy4YeHUE CBEeTa
112 Jlazep
Hyxnonnas monens sapa ['eitzenOepra- http://school-
113 WBanenko. 3apsig 1 MacCOBOE YUCIIO collection.edu.ru
sapa. M3oromnsl. PaqnoakTHBHOCTh https://m.edsoo.ru/7f41bf72
3aK0H paJIMOAaKTUBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOIIETO U3ITyUEHUSI. M‘M
114 collection.edu.ru

BnusiHue paqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpust

https://m.edsoo.ru/7f41bf72
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OHeprus cBA3M HYKJIOHOB B S/pe.
Anepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. fnepHoie

http://school-

115 peaktopsl. [IpoGaemMsl yrpaBiseMoro 1 collection.edu.ru
TEPMOSIICPHOTO CUHTE3a. https://m.edsoo.ru/7f41bf72
DKOJIOTrM4ECKHUE aCIEKThl Pa3BUTHS
SIIEPHOM YHEPIEeTUKH
MeTo/1bl perucTpalnuy U UCCIIeJOBAHUS
AJIIEMEHTAPHBIX YACTHII.

@yH/1aMEHTAJIbHbIE B3aUMOICUCTBUSL. http://school-

116 baproHbl, ME30HBI U JIENTOHBI. 1 collection.edu.ru
[Ipencrasnenune o CrangapTHOM https://m.edsoo.ru/7f41bf72
Mozenu. KBapk-rirooHHas Mojeb
a/IpOHOB
®usuka 3a npeaenamu CTaHaapTHOU
Mozenn. TéMHas Marepust U TEMHas m‘m

117 . 1 collection.edu.ru
sneprus. EIMHCTEO pusiieckoi https://m.edsoo.ru/7f41bf72
KapTUHBI MUPa

118 Dtanbl pa3BUTHS ACTPOHOMHUH. 1
3HaYeHHE aCTPOHOMHUH
[TpuMeHuMocCTh 3aKOHOB (DU3UKHU JTST
O0BSICHEHHS PUPOJIBI KOCMHUYECKHUX M‘M

119 00bEKTOB. METOIbI aCTPOHOMHYECKUX L collection.edu.u

T https://m.edsoo.ru/7f41bf72
HCCIIEI0BAHUI
CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI,

120 panmoTenecKonsl, BHEaTMOC(hepHas 1
aCTPOHOMHUS

121 Bun 38é3mnoro He6a. Co3Be3nus, 1

SAPKUC 3Bé3)II)I, IIJIAHETBI, UX BUJANMOC
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JIBIDKEHHE

122

123

124

Conueunas cucrema. CoJTHIIE.
Conneunast akTUBHOCTb. MlcTOUHMK
sHepruu CoJiHIA U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"CreKTpaJbHbIA KIacC — CBETUMOCTB"

3BC3I[I>I rJIaBHOM IIOCJIICAOBATCIBbHOCTHU

http://school-
collection.edu.ru

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

125

Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXACHUHU U 3BoJonu ConHia
1 3BE3/1. DTarlbl )KU3HU 3BE3]

http://school-
collection.edu.ru

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

126

127

128

Muneunsiii [lyTe — Hama ["anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax raJakTHK

Bcenennas. Pacimpenue BeeneHHOM.
3akoH Xa06mna. Teopust bonbuioro
B3pbIBa. PenmukToBOE H3ityueHue

MacmrabHas ctpykrypa Beenennoid.
Meraranaktuka

129

130

Hepeménnsie npobieMbl acTpOHOMUHT

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenqoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" MU
"HccnenoBanne IeiCTBUS
MTOCTOSTHHOTO MarHuTa Ha PaMKy C

http://experiment.edu.ru
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TOKOM"

131

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuiibl AMriepa" uiu
"N3y4yeHue 3aBUCUMOCTH CUJIbI AMIlepa
oT cuibl Toka" win "Onpeznenenue
MarHMTHON MHAYKLIMU Ha OCHOBE
u3MepeHus cuibsl Ammepa”

http://experiment.edu.ru

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHHS
AJEKTPOMAarHUTHOM MHIYKIMU'" WIH
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

http://experiment.edu.ru

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS
camonHaykiuu" win "COopka Moaenu
AJEKTPOMAarHuTHOro reHeparopa”

http://experiment.edu.ru

134

135

136

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue neproia CBOOOTHBIX
KOJ1e0aHU HUTSIHOTO U MPY>KUHHOTO
MasTHHUKOB"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"[IpeobpazoBaHue YHEPTUU B
MPY’KUHHOM MasTHHKE"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
4yepes MOCIIE0BATENbHO COEINHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"”
numu "UccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru
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[IEPEMEHHOT0 TOKa"

137

138

139

140

141

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MmepeHue nokazaress npeaoMIeHUst
crexna" unu "llonyuenue
M300pakeHMs B CUCTEME M3 TIOCKOTO
3epKayia v JUH3bI"

Ou3nyecKkuil MPakTUKYM IO TeMe
"UccaenqoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSTHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBarOnIMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakiuuu,
UHTEp(EPEHIINH U MOJISIpU3alnuu cBeTa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTHUll (110
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T10J1e)"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe uccieoBanus Gpotordpdexra"
nnu "HMccienoBadnue 3aBUCUMOCTHA
CHJIBI TOKA Yepe3 CBETOJINO/ OT
HarpsoKeHns"

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru

http://experiment.edu.ru
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143

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue cekTpa
Pa3pex)EeHHOr0 aTOMapHOI0 BOJOPOAa U
M3MEpEeHHE MOCTOsTHHOM Pundepra"

http://experiment.edu.ru

144

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue pagInoakTUBHOTO (poHa
C UCIIOJB30BAHUEM J103UMETpA" UITH
"N3y4yeHue noraouieHus: 6era-4acTuil
alfoMuHuEM"

http://experiment.edu.ru

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JIS OTIPEICIICHHS
MOJIO)KEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoyIapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckorn JIyHbl, miiaHeT, TyMaHHOCTEH
M 3BE3JIHBIX CKOIJICHHM"

http://experiment.edu.ru

146

O06001eHne U cucTeMaTH3alus
3HaHUU. Ponib ()M3HUKHU U aCTPOHOMHH B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMaJIbHON U 3TUYECKOM chepax
JESITEIbHOCTH YEJIOBEKA

147

O0o011IeHNE U cuCTeMaTU3aluUs
3HaHUU. Ponb u MecTo pu3uku u
ACTPOHOMUU B COBPEMEHHOM HAy4YHOUN
KapTUHE MHpa
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148

149

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHu#. Ponb pusnyeckoit Teopuu B
(hopMUpOBaHUHU TTPE/ICTABICHUM O
(bu3nuecKoil KapTUHE MUPaA, MECTO
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O PUPOIC

O00011IeHMEe ¥ cucTeMaTh3alus 3HaHUI
o teme "Kunematnka"
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O06001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI
o teme "Kunemarnka"
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O060061eHre U cucTeMaTu3alus 3HaHU!
o Teme "Jlunamuka"

O06o011ieHre U cucTeMaTu3aus 3HaHu|
o reMe "CraTtuka TBepAoro rena”
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O0001IeHre 1 cUCTEMaTH3aUs 3HAHNUI
1o TeMe "3aKOHbl COXPaHEHHUS B
MmexaHuke"
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O06001eHre U cucTeMaTu3als 3HaHU
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

O0001IeHEe ¥ cUcTeEMaTH3alus 3HAHUI
o Teme "TepmoanHamuka. TerioBbie
MaIIHBL"

O0001IeHYE ¥ cUCTeEMAaTU3alus 3HAHUI

1o Teme "ArperatHble COCTOSIHHS
BeniectBa. PazoBble nepexoas”
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O000I1IeHNE U CUCTEMATH3aIlNs 3HAHUH




1o Teme "DiekTpuueckoe mnoie"
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O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI
110 TeMe "[1oCTOSHHBIN 27eKTpUUECKUit

"

TOK

O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI
o teme "Toku B pa3iuyuHbIX cpeaax"
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O000111eHE U CUCTEMATH3aLUs 3HAHUI
no teme "MarautHoe noJe"
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162
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PesepBHeIil ypok. O000IICHHE 1
CHCTEMATHU3aIMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHasE UHIYKIUA"

PesepBHrlit ypok. O60011eHNE U
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"Mexanunueckue kosiebanus"

PesepBHelit ypok. O60011IeHNE 1

CUCTEMAaTHU3allMsl 3HAaHUM 110 TeMe
"DneKTpoMarHuTHeIe KosebaHus"
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PesepBHblil ypok. O6006111eHNE U
CHCTEMaTH3alus 3HAaHWA TI0 TeMe
"MexaHHuUeCKue U IeKTPOMarHuTHbIE
BOJIHBI"
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PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"OnTuka"
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PeseprubIil ypok. O6001eHIE 1
cCucreMarul3anuda 3HAHUI 10 TEME
"OcnoBsl CTO"

PesepBHelit ypok. O6001ICHNE 1




CUCTEMaTHU3all1s 3HAHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHelil ypok. O000IICHHE 1
cUCTEMATH3alUd 3HAHUU 10 TEME 1
"®duzuka aroma"

PesepBHbIil ypok. O60011eHIE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U
3J€MEHTapHbBIX YacTull"

PesepBHrlit ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe 1
"DnemMeHThI acTpodu3uKu"

170

I[TPOT'PAMME

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 dusuka (B 2 wuacrtsax), 10 kmacc/ I'enpenmreidin JI.D., bymaroBa A.A.,
Kopuunber U.H., Komkuna A.B.; nox penakiueii OpioBa B. A., O0miecTBo ¢
orpaHu4eHHord oTBeTcTBeHHOCThI0O «BHMHOM. JlaGoparopusi 3HaHU»;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

 @Ousuka (B 2 wyactax), 11 kmacc/ I'enaenmreiin JI.O., BynatoBa A.A.,
KopuunseB 1.H., Komkuna A.B.; noa pengakuueii Opiosa B.A., Ob1iecTBo C
orpaHu4eHHod oTBeTcTBeHHOCThI0O «BHMHOM. JlaGoparopusi 3HaHUi»;
AximonepHoe o6miectBo «M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA-

o ®duzuka (B 2 uvactax), 10 kmacce/ I'ennenmreiin JI.O., bynaroBa A.A.,
KopuunseB U.H., Komkuna A.B.; nox penakiueit Opnosa B. A., O0mecTBo
orpaHu4eHHor OTBeTCTBeHHOCThI0O «BMHOM. JlaGoparopust 3HaHUIY;
AxrmonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

o ®uszuka (B 2 uactsx), 11 kmacc/ 'enpmenmreitn JI.3., bynatoBa A.A.,
Kopuunser U.H., Komkuna A.B.; mog pempakuueit OpioBa B.A., O6miectBo ¢
orpaHUueHHOM  OoTBeTCTBeHHOCThIO «BMHOM. JlaGopatopusi 3HaHMiIY;
AximonepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

o ®duzuka. 10 kmacc. Meroguueckoe mocodbue ¢ ykazaHUSIMH K PEIICHHIO
3a1a4 noBbllieHHON TpyaHocTH / JI. O. 'ennenmreiin, A. A. bynarosa, A. B.
Komkuna, N. H. Kopuunbses

o ®dusuka. 10 knacc. Terpaap nis gadopatopHbIX padoT / I'eHaeHIITelH
JI.D. / bymaroBa A.A. / KopuumseB W.H. / Komkuna A.B.: Tutyn u
aHHOTAIIM, OTJIABJICHHE, TIPEAKCIOBUe, paboThl 1 u 2.

o ®wuszuka. 10 xmacc. CamocToATeNbHBIE U KOHTPOJIbHBIE paboTel / JI. DO.
I'ennenmreiin, JI.A. Kupux

o ®uzuka. 11 knacc (B 2 yactax). Yueonuk. Y. 1./ JI. 3. I'engenmreiin, A.
A. bynarosa, U. H. Kopaunses, A. B. Komkuna; nox pen. B. A. OprioBa: TUTYI
Y aHHOTallMsl, OTJIaBJIEHUE, IPEIUCIOBUE.
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http://files.lbz.ru/pdf/978-5-9963-3066-9o.pdf
http://files.lbz.ru/authors/physics/1/pred-fiz10-1.pdf

o ®dwuszuka. 11 knacc (B 2 gactsx). Yueonuk. Y. 2. / JI. 3. 'ennenmreiin,
A. A. bynaroBa, 1. H. KopuunweB, A. B. Komkuna; mom pen. B. A.
OpnoBa: TUTYJ ¥ aHHOTAIMS, OTJIaBJICHUE, TJ1aBa 4.

L ®usuka. 11 kjacc. MeToaudyeckoe 1mocodme ¢ YKa3aHusiIMHU K PCIICHHUIO

3anaa4 noBbiieHHON Tpyauoctu / JI. D. ennedmreiid, A. A. Bymarosa, A. B.
Komikuna, Y. H. KopanineB

o ®wuzuka. 11 xkmacc. Terpanp ayisa madopatopHbix padot / ['enaeHmTelH
JI.D. / bynmaroBa A.A. / Kopuunses W.H. / Komkuna A.B.:Tutyn u
aHHOTAITUs, OTJIaBJIEHUE, IPEAUCIOBHE, PaboThI 1 u 2.

° dusuka. 11 xiracc. CaMocToATENBHBIE U KOHTPOJbHBEIE pPadoTel / JI. D.

I'ennenmureniy, JI.A. Kupuk

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o bubmunoreka I{OK https://m.edsoo.ru/ff0d1784.

o Ypoku o yueObHomy npenmety "®dmsuka" https://apkpro.ru/

o KommiekcHbili 00pa3oBaTebHbIA MaTepuall 1o (pu3nke
https://www.mgpu.ru/

KPUTEPUHU U HOPMbI OLIEHUBAHUSA OBYUYARKOIIIUXCSI 11O
®I'oC COO YYEBHOI'O IIPEAMETA «®U3UKA»
https://edsoo.ru/wp-content/uploads/2023/12/mp oczenka fizika.pdf
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