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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpeaHEro oOluiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «DPusrka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUYEHUSI TEM U PA3ZEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOYy4YeHMs, BOCHUTAHUSI U Pa3BUTUs OOyYaIOMMXCS CpeICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkanue yueOHoro npeamMera « Pusukay Mo rojgam o0y4eHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISCT BO3MOXKHOCTH ISl pealii3alldd  Pa3JIMYHBIX METOANYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOI0 IMpeIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTEpUaJOB C 3aJaHHbIMH CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKHN Ha ypOBHE CpEHETO 00I11er0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanuys mnpeanosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0i1EHHOTO YpOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiep>kaHus MporpaMMebl 1Mo (PU3HUKE JTOJBKHO ObITH MOCTPOEHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B KoHue 10 u 11 kmaccos, nubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCsl CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MIpeAcCTaBlieHa €AUHBIM IepeuyHeM. Bbuioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMHUMHCS YMEHHUSAMH IPOBOJUTH TPSIMbIE W KOCBCHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJjaHUsl Ha OOBSICHEHUE/TpPEACKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (pU3uMKu yriryOJ€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT M padOT MpakTUKyMma, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TemMaTudeckue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SBIISFOTCS:

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH 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 GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHUsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSpHYl0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nueckux SBICHUI B MPUPOJE W JUISl NPUHITHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIEeHUs Ppa3MYHbIX 3a/Jad C SBHO 3aJlaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLYIO CPELY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHUU IIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodecCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha YpOBHE CpPEAHET0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COAEPXAHUE 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 TEOpUsl B Ipoliecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

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

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

MopnenupoBanue (pU3MUECKUX SBJIECHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit 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/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
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  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCclIeIOBaHUS IBMKCHUH.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUMOTE3bl O NPSIMOM MPOMOPIHOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumansHbpie cuctemsl orcyéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOpOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

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  PABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenmenoBanue 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

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

NMnynibe CUITBI M U3MEHEHHE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
IpecTaBlIeHue PabOThI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KATaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPTUM IPU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



Mozeneil. Macca u  pa3mepbl Mojekya (atomoB). KomuuecTBo BeliecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

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

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

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYMH, OMUCHIBAKOIIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIBHAS — pellaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona U BbIpaXEHHUE JJIs1 BHYTPEHHEW SHEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUU OJTHOATOMHOTO HJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boraucienue padboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucteMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

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

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

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
33JJTaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHeHune TemnepaTypsl IpH aquadaTHYecKOM PacIIupEHUH.

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 KoHjaeHcanusa. McmapeHue W KumneHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX MEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

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 FOxra.

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, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAIIECH KOHIEHCATOP.

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 JJIEKTPUYECKOr0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
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 HAaKaJIUBaHMS U CBETOAUOAA.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

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 pa3nuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

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

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

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

MesxknpeaMeTHBbIE CBA3H.

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

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MYecKas BeTUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nupdysus, ocmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS 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, AIEKTPOIUTHYECKAS JUCCOIIMAINS, TAIbBAHUKA, SJICKTPOHHAS
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, peméryarble KOHCTPYKIIUK), UCTIOIB30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuuH. [IpuHumn cyneprno3uuuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOAYJb. [[BUKEHHUE 3apsSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO 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 wmHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosnebanuit. Ilepron 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.

TexHuyeckre yCTpOMCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUH MPU KOJICOAHUAX TPy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
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. Inexkmpomaznummnule Kojiedanus.

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 UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO 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 IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Nzyuenue tparncopmaropa.

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

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
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 AJIEKTPOMArHUTHOW BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX 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 MpUMEHEHHE.

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

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

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TomHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  MPUMEHMMOCTM  KJIAcCMYeCcKoM  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka 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 OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3aluuu JABWXKYyIIelcsa dactuubl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomuieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydyenus. Jlozumerpus.

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

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

Metonsl perucTpalli U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

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

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

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIMMOC
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. 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
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
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] HOTPEUIHOCTEN.

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

O0o01marniee NOBTOPEeHHUeE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

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

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KoseOaTeabHbIe
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TIPU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

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

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

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



IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJMHEYHas OaTapesi, CIIyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IleCcTBa, PaCIIMpPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHHMH B  00pa3oBaTebHOMN
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHMUS,;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS

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

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O MO3HAHUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEATh eI AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarebcKyue JeHCTBUSA.

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



BJaJeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB peIlIeHus 3a1ad  (pu3nueckoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3aaady,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJaCTh
KHU3HEICSITSIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYUIECTBIATH 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€30MaCHOCTHU, TUTHUEHBI, PECypcocOepeKeHusl, MPaBOBBIX 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 YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKHM U BO BHEYPOUHOUH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JCHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OIIEHWBATh HJAECU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBIATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHYECKONW paboThl ¢ yYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTHUBBI B AEATECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcur sl OICHKW 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,

MIPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX IIPU aHAIM3E 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, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

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

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJBMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy oOyuenusi B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHMMATh POJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTHMYECKO,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MAaTEepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBWKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TOJIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI 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 UMITYJIbCa U MEXaHUYECKON
DHEPrUM, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ['amumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHUS HWJCAIBHOTO Ta3a CcoO cpeaHei
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEepaTypod, ypaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUSA, HCIOJB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMsS NPUMEHUMOCTH 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 (PU3NYECKUE MPOLECCHl M SIBICHUS, HCIOJIb3YyS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYIOCTH, CHJIa TPEHHS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TEmimioBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB,  DJJIEKTPOJABMXKYINAs  CHJIa, CWila  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, DJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
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 BHUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II0/1aTh MpaBuiia OE30MAaCHOTO TPYyia MPH MPOBEIECHUU UCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
penieHus 3a1ad, MPpOBOJANUTh PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl 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-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHaJIM3UPOBATh U OLICHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00111eCTBa;



NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
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(OpMalMK, 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;

HPOSIBIISITH OpraHU3allMOHHbIE U N03HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAlIMOHATIBHO PacHpeaesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
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 HAy4HOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
AIIEKTPOIMHAMUKH, CHCIHATBbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHMOCTA MOJele (U3ndeckux Ten U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPYKUHHBIA MAasSTHUK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KoJIe0aTeNbHBIN KOHTYp, TOHKas TMH3a, MOJIeJIeil aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JEKTPUYECKOM WENU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaAIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, TOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASI MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITs
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanextpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO MOJIsI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHalu3a M OOBACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJlI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpPEJI0KEHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

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

pemath KayecTBEHHbIE 3aaud, TpeOyrollue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB 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, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyro  HMHQOpMAIMIO U  OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX padoT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBaeMOil MpoOIeMbl;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbnbie IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Craruka TBEpAOTrO TENa 5 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 https://m.edsoo.ru/IPPU75ZCZ
Hroro mo pazueny 35

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUH 15 https://m.edsoo.ru/GFRCERILS
3.2 TepmonnHamuka. TennoBbie MallIMHbI 20 https://m.edsoo.ru/HD3D80OQ61
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1 httos://m.edsoo.ru/LWBI7NGVP
nepexoabl

Hroro 1o pasuery 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpuYecKoe moJie 24 https://m.edsoo.ru/LFUQRIRSA
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 https://m.edsoo.ru/WKWL98VW?2
4.3 Toku B pa3nu4HBIX cpenax 6 https://m.edsoo.ru/VLX14U83A



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A

Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 OusznuecKuii MpaKTHKyM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazueny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTHOE II0JIE 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHuTHasE MHYKIUs 13 1 https://m.edso0.ru/VQQ38UZXC
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHACCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJTHOBOM JTyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/Q4WLMHS9T

YaCTHI]



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

Uroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMCTHOTO COACPRAMIA H OTbITa 15 https://m.eds00.ru/PSCGRX7IW

JEeATeIbHOCTH, TIPHOOPETEHHOTO NIPU
u3zydenuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

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

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHaaMeHTaTbHAS
HayKa O IpUpoJe

Hay4HbIil MeTOJ] TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TIPUPOIBI.
HaGumtoieHne u SKCIIepuMeHT B
dusnke

Crioco0b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.eds00.ru/4AGD12L.71X

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

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BETUYUH

https://m.edso0.ru/K3LOQI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

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

MexaHndeckoe IBIKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



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

nerxkenws. [Ipsimast u oOpaTHas
3aJa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU HA OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCH KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpPHOE ITPAMOJIMHENHOE
nswkenue. ['papudaeckoe
OIIMCAHUE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

Ciio)keHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe BHXeEHHUE.
MrHoBeHHast CKOPOCTb.
VYckopenue. IIpsaMonuneitHoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHne. Y cKopeHue
CBOOOHOTO Ta/ICHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

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

https://m.edso0.ru/M\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBY>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuona u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTponbHas pabota 1o Teme
"Kunemaruka"

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssbiit 3ak0H HproTOHA.
HNuepupnanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepunanbHbie
CUCTEMBI OTCYETA

https://m.edso0.ru/8FO42H1L2

18

19

20

Cwta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumoneincreue ten. Tpernit
3akoH HproToHa

IIprHIMIT CyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHue
3akOHOB HproTOHA

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

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAaCCHI

https://m.edsoo.ru/AE40LUZYB

22

23

Cuna Ts>KeCcTH U YCKOpeHHe
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KGHI/IC HEeOECHBIX TeJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edso0.ru/36LBC4Z20QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMu4eckasi CKOpOCTb.
3akonbl Kemepa

24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxxenue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Jasnenue. [ uapocrarnyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHOE U BpamaTeIbHOE
JBU)KEHUE TBEPJIOTO TeJia

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [1neqdo cuiibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpAOTo Tesa. Buabl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbHas pabora no teme
"Iunamuka. CTaTuka TBEpJ0OTO
Tena'

https://m.edso0.ru/41HS90LZD

32

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHalbHBIX TOUeK. Teopema o
JBKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edso00.ru/ANJW80116

34

MoMeHT uMIysbca MaTe€pUAIbHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunbl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KUHETUYECKOU
SHEPTrUuU MaTepUaTbHON TOUKU

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

https://m.edsoo.ru/B7N1YBP1N

https://m.edso0.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTEHIUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKAst CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C I3MEHCHHEM MEXaHHMISCKOMN
SHEPIUH CUCTEMBI T€N. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruu

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

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.edsoo.ru/OIC610G5F



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

41

KonTtponbHast pabora o teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edso0.ru/SO90PC322

42

PasButue npencrasieHui o
npupojie TemioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.
bpoyHoBckoe nBuxkeHue

https://m.eds00.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KHUIKHX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUSA
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJIT
(aromoB). KonnaecTBo BemecTsa.
[TocTostnunast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [IIkana I[enbcus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQ

https://m.edso0.ru/SDOFUFGIL

46
47

Pemenue 3agau

NneansHablii ra3. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.edsoo.ru/01M0XOV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amaq

https://m.edsoo.ru/7RAZ800M4

49

50

51

AGcomtoTHas TemnepaTypa. 3akoH
HanbroHa

I/I30Hp0ueccm B UACAJIbHOM ra3c €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

['padmyeckoe nmpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30xo0pa, n3zobdapa

https://m.edsoo.ru/27RGL3V1G

https://m.edso0.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG



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

53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
IIOCTYIATEIBbHOIO TEIJI0BOIO
IBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

56

O000111eHNE U CUCTEMATU3 AL
3gagui 1o teme "Ocuosel MKT"

KoHTpoinbHas pabora 1o Teme
"OcHoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3ajanrie BHEIIHUX YCIOBHUM JIJIst
T/l cuctemsl. BHemHue u
BHYTPEHHHUE NapaAMETPHI.
[Tapametpsl T/l cuctembl kak
CpeHUE 3HAYEHUsI BEJIUYUH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'ICBOG Ha4aJl0 TCPMOJANHAMUKHU.

CamMonpoun3BoJbHas penaKcanus
TJ1 cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycaopus
MNPUMCHUMOCTHU 3TOM MOJEIHU

https://m.edso0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
KitanelipoHna u BelpaxeHue aJis
BHYTpPEHHEN 2HEpPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

BripaxkeHue 11 BHyTpEHHER
SHEPIUHU OJJHOATOMHOI'O
UJ€aIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berunciienue
paboThI O rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edso0.ru/L1XUZISC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenayda kak crnoco0
U3MEHEHHUs] BHYTPEHHEHN dHeprun
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

KonnuecTBO TEIIOTHL.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEIIOTa
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

ITousTre 00 aguadbaTHOM
npouecce. [lepBrlii 3aK0H
TEPMOJIMHAMUKH

https://m.edso0.ru/QMA4T9ETS8

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4ANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugecTtBo TemnoTs! 1 paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aKk0OH TepMOAVMHAMUKH
Ul PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTiumocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIMITBI AEACTBUS TEMIIOBBIX
maruH. KITJT

https://m.edso0.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.edsoo.ru/QATFSEOKO

https://m.eds00.ru/0QIVD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHU TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3amau

O000111eHHE U CUCTEMATU3 AL

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTposabHas pabora no teme
"Tepmonunamuka. TernnoBbie
MAaIITUHE!"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/A6UQLW1EB

https://m.edsoo0.ru/X4AG7PJV]

77

[TapooOpa3zoBanue u KOHICHCAIIHS.

Ucnapenue u kunenue. Y nejbHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso00.ru/W4505S1GQ

78

HaCI)IIIIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTH U JaBJICHHU S
HACBIIIEHHOTO ITapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsHocTs Bo3ayxa. AGCOMOTHAS

79 L OTHOCHTENEHAS BAGKHOCTL https://m.edso0.ru/QRONGWOZ8

80 Pemenue 3amaq https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOIHS https://m.edsoo.ru/YCMZ29JGZ
CBOICTB KpPHUCTAJIIOB
[InaBnenue u KpucTaUIM3aIKUA.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 Pacr:ixeHue i cxatae. CBir. https://m.eds00.ru/961UIDFRU
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 1 TBEPABIX T AHraupMOHHW https://m.edsoo.ru/1RI740Q0N
TETUIOBBIX KOJIeOaHUIH YaCcTHI]
BEIIECTBA

85 Hpeobpasosante snepruit b https://m.edsoo.ru/UUJQYTXYF
ba3oBbIX mIEepexoax

86 YpaBHeHHE TEII0BOTO OanaHca https://m.eds00.ru/SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepxHOCTHOE HATSKEHUE.

88 Kanunnsapusle sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

noa HCKpHBJ'ICHHOﬁ MMOBCPXHOCTHIO



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

)unkoctu. Popmyna Jlammaca

89

90

91

92

O000111eHrE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosHUs BeniecTBa. @a3oBbIe
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. Pa3zoBble nepexoab"”

DneKTpu3zanus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [IBa BuIa 3JEKTPUUECKUX
3apsnoB. [IpoBogHMKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTapHBIN 3JIEKTPUUECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUYICCKOI0 3apsaa

https://m.edsoo0.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edsoo0.ru/QJTVE6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JENCTBUE HA MIEKTPUUYECKUE
3apsiibl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUYECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DIIEKTPUYECKOTO
nossi. OJHOPOAHOE HNEKTPUUECKOE
oJIe

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

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEFATR



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

SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHoCTh MOTEHIIMAIOB 1
HaIIps>KCHUEC

98

[TorenuumanbHas 3HEprUs 3apsaa B
AJEKTPOCTATUYECKOM IT0JIE.
[Torennuan 3neKTpOCTaTUYECKOTO
0JIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJISI U
Pa3HOCTU MOTEHIIUATIOB JIJIst
ANEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/\WS1GYR413

https://m.edso00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3apsKEHHOU cepsr

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [lone
pPaBHOMEPHO 3apsKEHHON
OECKOHEYHOH IIIOCKOCTH
IIpoBogHUKY B
ANEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsI0B

https://m.edso0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMPNEeKTPUKH 1 MTOITYyITPOBOTHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

107

Konnencarop. D11eKTpOoEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC

https://m.edso0.ru/GHLGD83X7

https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edso0.ru/OZ9EPI4LY
KOHJICHCAaTOPOB
D

109 HEPTHA 3APDKCHHOTO hitps://m.eds00.ru/SW376XS21
KOHJICHCATOPa

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

eHue € 5|

111 JBIDKCHHE 3aPKCHHOR HaCTHILLI B https://m.edso00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
O000I11IeHNE U CUCTEMATU3AIUS

113 3HaHUN 110 TeMe "DIIEKTPUUYECKOoe https://m.edsoo.ru/QCIRPYCGA
mosie"
K 0

114 | OHTPOIILHA paboTa r'fo Teme https://m.edsoo.ru/WRQGZBRF7

DJIEeKTPUYECKOE T0JIe

Cwuita Toka. [TocTOSSHHBIN TOK.
Yy

115 CJIOBHA CYMIECTROBAMA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TORHMKH TOKa. HATPDKEHHCE 1 https://m.eds00.r/RUFCAYTDO
DJ1C
3 O .

117 AKOH LM UL yHacTka ettt https://m.edso0.ru/64VZXZ2GP
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTHUBIICHHS

118 O/UTOPOAHOTO MPOBOHIKA OT €0 https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
ceuyeHus
VY

119 JICTILHOC CONPOTHBIICHHIE https://m.edso0.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agaqd



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenmoBarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHCHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amaq https://m.edsoo.ru/LXRB618PO

103 ~ Padoradnektpieckoro Toka https://m.eds00.ru/PLTTBZGPC
3akon Jlxoyna —Jlenua

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

125 TemnoBas MOIIIHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Pemenue 3anau https://m.eds00.ru/90KODG7HY

127 AL u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM nomHoH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPHUECKOH IeTH

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

130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 Kongencarop B 11enu NOCTOSTHHOTO
TOKa

133 Pemenue 3amau https://m.eds00.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSTHHBIN NEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edso0.ru/DX6SFSQ5I

136

Pemenue 3axay mo reme

"TToCTOSITHHBIN ANEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

O000111eHNE U CUCTEMATU3 AL
3gaHui 110 teme "lI1oCcTOsIHHBII
AJIEKTPUYECKUI TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

DJIeKTpUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B MeTaslIax.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/\WXUI1LRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

140

DNEeKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B ra3ax.
[Imazma

DJIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie mpubopbl

DNEeKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

145

[TorynpoBOTHUKOBBIE TPUOOPHI

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue CUiIbl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

HATPSDKEHUS B IIENH MTOCTOSTHHOTO
TOKA MPY MOMOIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO C
ndpoBoii 1aboparopuei mo
¢uszuke. [Ipumepsl n3MepeHust
(GU3HYECKUX BEIIMYMH MPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEIETICHUS
MI'HOBEHHOH ckopocTh"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKkopeHus npu
PSMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHMU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

https://m.edsoo.ru/CN3FHCY83

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

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKopeHus
¢BOOOIHOTO ITafIeHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



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

MOJYJIIO CKOPOCTBIO" HIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro IapaMeTpoB"

150

151

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3yuenne qBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 61mok"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Nzmepenne kodddunrenta
TPEHHUSI 110 BEJIMYUHE YTIIOBOTO
K0d(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Uin

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



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue NBUKEHUS rpy3a HA
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEA,
MMEIOIIIETO OCh BpallleHus" Win
"KoHcTpyHrpoBaHue KPOHIIITEHHOB
Y pacy€T CUJI ynpyrocTu'" wimn
"N3yueHne ycTOWYMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnyueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"M3MepeHue Cuibl TSITM, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS 1
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUM" WIIN
"M3MepeHne KHHETUUECKON
SHEPIrUM Teja M0 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npouecca (peKOMEHI0BaHO
MCIIOJTh30BaHue U(PPOBOI

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" wiu "MU3yduenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenue nzobapHoro nporecca"
unu "l[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEINIOEMKOCTH " MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus Kuaxkocten" nim
"M3MepeHne yAeIbpHOM TEII0ThI
raBiaeHus apaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIU
"N3mepenue abCcoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenta
MOBEPXHOCTHOTO HATSKEHUS

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnronenue npeBparieHus

https://m.edsoo.ru/0ZA5PMDO07

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



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

159

SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxKanieid KonaeHcaTop"
M "PacnpeneneHnue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COINPOTUBIIEHUS IPOBOJIHUKOB"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA OT HAIPSDKCHUS JIIS
JIAaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160

161

Pu3nYecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHarue
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMAaTU3alys 3HAHUH 10 TeMe
"KunemaTtuka"

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

https://m.eds00.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHelil ypok. O600IICHHE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"naamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpaO0TrO Tena"

https://m.edsoo.ru/XVYUMKRX6N

164

165

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alKs 3HAaHUH 10 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TernnoBbie
MaluHb"

PesepBHslit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. @a3zoBble nepexoabl"”

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nomue"

https://m.edsoo0.ru/C37WXULT?2

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

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

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eH1E U
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"TToCTOSTHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLQOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iIuuHbIX cpeaax"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
BzaumoseiicTBre MOCTOSTHHBIX
a 0 OBOJIHUKOB C

1 MATHHTOR H HPOBOATHICOB 1 https://m.edso00.ru/H05J3PQ24
TOKOM. MarHuTHoe 1oze.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHHIHI CyHepH?SHHHH 1 https://m.edsoo.ru/0YNNE57SO
MarHuTHBIX nosneu. Jlunuun
MarHUTHON WH]TYKITUU
M

3 AHITROS HOTE HPOBOIHHKA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmBIT DpcTena
Crna A .

4 118 AMIIEPa, CC HatpasJIeHue i 1 https://m.edsoo.ru/1JEDF5HEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 ONEeKTPON3MEPUTENBLHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 1 MOAY B {LBH)KCHHe 1 https://m.edso0.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

8 Pemrenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia https://m.edsoo.ru/MTHD23745

10 Pemienue 3anau https://m.edsoo0.ru/GH8JAPHBQ



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

MarauTtHoe 1oJie B BEI[ECTBE.

11 deppoMarHeTHKy, mapa- u https://m.edsoo.ru/W7HGQBK70
JAaMarHeTUKU
OcHOBHBIC CBOMCTBA

12 ¢deppomarneTnkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(dbeppoMarHeTuKoB
Pemenne e

13 " HHICHHE SaAaH HO,'T Me https://m.eds00.ru/Q8JGTYNHT

MarauTHoe I10JIe

P

14  CHICHIE SaAat 1O TeMe https://m.edso0.r/MPCUALFIM

MarsuTHoOe noJje

SIBneHue IEKTPOMArHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHMTHON MHTYKIIUN

16 OC naayKIuu https://m.edso0.ru/8TLELGTJZ

17 3aKOH JICKTPOMArHHTHOH https://m.edso0.ru/7TEOPOGARS3
unaykuun dapanes
B .

18 HXPEBOC CKTPHACCROE oI https://m.eds00.ru/IONVHOLNK
Toku dyko
S/1C uHAYKIMH B JBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MTPOBOTHUKAX

20 Pemenne 3amaq https://m.eds00.ru/ZZTUBO2GQ

21 [TpaBumno Jlenia https://m.edsoo.ru/GIRNARYL9
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA https://m.edso0.ru/37WBAJCTF
IMOCTOSIHHOTO TOKa
s .ONIC

23 BIICHHE CAMONHYKIIHH. I/] https://m.eds00.ru/99CECGMBH
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJIS https://m.eds00.ru/PSAXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyliKHU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenune 3amaq

O0001IeHre B CUCTEMATH3 AL
3HAHWH 10 TEME
"DnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuka"

https://m.edso0.ru/N9QLKI145Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEPreTHYECKOe OIUCAHKE.
BrIBOI IMHAMHYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS

Ammuintyna u ¢a3za xonedbaHuit

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/GLUGM9AS5P

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon 1 yacTora KoJieOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJjebaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOGOTHBIX
KoJeOaHuil MPyKUHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.eds00.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BeinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3anau

https://m.edsoo.ru/BW1K0OUGVP

https://m.edsoo.ru/XPWCJICPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

https://m.edsoo.ru/DAYGBRUYJ

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJieOaHusl.
KonebaTtenbHbIit KOHTYD

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apaaa
KOHJICHCATOpa C aMIUTUTY 10U
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUHU B
AIeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBIC KoJie0anus

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

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATOp B LU
IIEPEMEHHOT0 TOKa

KaTymKa WHIAYKTUBHOCTHU B LICIIN
NEPEMCHHOT'O TOKa

https://m.eds00.ru/OG6JOHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKOU

44 https://m.edso0.ru/P1FZDISQV
IIEIU TIEPEMEHHOT0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁg:;ﬁiiiﬁiz?ymme https://m.eds00.ru/6PACXH152
HaNPSDKEHUS
46 Pe3onaHc B 251eKTpHUECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHbIif TpanchopmaTop.
48 Hpomssozctso, nepesatia u . https://m.edso00.ru/F142U7UQR
noTpeOIeHNE SIEKTPUICCKOI
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 Kynerypa ncnonszoBanus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2
o1 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH MO TeMe https://m.edsoo.ru/I6YYY79EQ
"JyeKTpOMarHuTHEIE KosieOanus"
MexaHu4YecKre BOIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV
56 WHubpa3ByK U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



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

[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpebl

S7

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[TpuHIUIIBI PaTIUOCBS3U U
TeaeBuacHM. Pagmonokaims.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

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

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHeHHs CBETa

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

65

66

Ortpaxenue ceera. [lnockoe
3epkaiio. Cdeprueckoe 3epKano
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
IOKa3aTelib MPEJIOMIICHHUS.

https://m.eds00.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



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

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbIiA yroJ MOIHOTO
BHYTPEHHEI0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.edsoo.ru/C4AD3UDGG4
MPEJIOMJICHUS CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cera. CIIOKHBIN cocTaB 6e10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlirisbt. DoKycHOE pacCTOSHHE i https://m.edso0.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha noctpoeHue

71 M300pakeHUH, MOTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
TTOMOIIIBIO JIMH3

72 ['a3 xak ontuyeckas cucrema https://m.edso0.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
ONITUKH

74 (CKOpOCTS CBETA H METOJLbI e https://m.edsoo.ru/UCGBDSEVT
U3MEpeHUS

75 Jucnepcus cseta https://m.edso0.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.eds00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKHU.

77 VcioBusa HaOIOIEHUA https://m.edsoo.ru/HIXX3P5WN

MaKCUMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue narephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HAOTIOIEHUS TIIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

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

83 Honepetrocts CRETOBEIX BOTH. https://m.eds00.ru/TWKJKW3NH
[Tonspusanusa ceera

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

85 CBeTOBBIE ABJICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 0606H56HH6 1 CHCTEMATHSAHA https://m.eds00.ru/ZQ1JZ7TMYC
3HaHui no reme "OnTuka"

87 Kourponbnas padora no reme https://m.edsoo.ru/lWMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 [UIACCHACCIOM MEXQHHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 I;ITOHC;?];:;;;EE:;IMBHOH reopi https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus

g0 ~ ‘lopenmua. Yerorme https://m.edso0.ru/7ZFTXIX84
MpUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIIEHUE JITTMHBI

91 DHeprus U UMITYJIbC https://m.edso0.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUIbI

CBs3b MacCChI C SHEPTUEH U

92 UMITYJIbCOM PENSTUBUCTCKON https://m.eds00.ru/UOC7GTFMG
4acTULIbI. DHEPIHs MOKOs

93 Paprosectioe Teropoe https://m.edsoo.ru/YWVZA9QOH
W3ITyYCHUE

94 3akoH cMenicHust BuHa https://m.edsoo.ru/R1IJD6DWAM

95 Pnmotesa M. Ilnaria o kparrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMMyibc GpoToHa https://m.eds00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CrosteToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHA 115

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” goroapdexra

99 Aasnexne caera. Onerrs 1. H. https://m.edsoo.ru/1746\VP412
Jlebenena

100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/UMEW9AQOCE
Bomnnsl ne bpoitns. [InnHa BOJIHBI

101 Ale bpofis 1 pasmepe! o?nacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTA3AIAH JIBUKYIICHCS
JaCTHIIBI

102 NOPUYCKYISpHO-BOMHOROH https://m.eds00.ru/2XMBTMSAQ
Tyanu3m

103 JIpAKLILS SICKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOLLIEHUS
HEOIpeIeTIEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edsoo.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora mo remam:
"Ocuoel CTO",
"KopnyckynsipHO-BOTHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. Ilnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Tocrynater bopa

Buns cnexktpos. CriekTp
YPOBHEH 2HEPTUU aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.eds00.ru/T6T3FTOQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizen6epra-lBanenko. 3apsia u
MaccoBo€ YKciio sapa. M3otomsl.
PanmoakTHBHOCTB

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBoiicTBa HOHH3UPYIOIIETO
n3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
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116

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegext Macchb
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobiembr
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTUYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPTEeTUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAeicTBusA. baprnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas
MO/IeJIb aIPOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUsL. 1
EnuHcTBO u3nyeckoil kKapTHHBI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSICHEHUS TIPUPO/TBI

KOCMHYECKHUX 00BEKTOB. MeTOIbI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHasi aCTpOHOMUS

121

122

123

124

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUIAHETHI, UX
BHUIUMOE OBUKECHUE

Conueunas cucrema. CoJHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3/1

3BE3/1bl, UX OCHOBHBIE
XapaKTepucTHKu. Jluarpamma
"CreKTpagbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/IXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HN
3BE3]

https://m.edso0.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHbie AbIpHI B iApax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.edso0.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

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

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
I1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue IAeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHue MarHUTHOU

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'O MarHUTHOT'O MOJs"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

@u3HYECKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.edsoo0.ru/567ERZSQT

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

https://m.edsoo.ru/FNW63917S

https://m.eds00.ru/GAXGUBIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUN HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 MOoCIIe0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

https://m.edsoo.ru/SISHWUJFI

https://m.eds00.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napamMmeTpos 1
3BYKOBOM BOJIHBI"

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

138

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHUS CTeKIIA" WK
"[Tonydyenne n300paxxeHus B
CUCTEME U3 MJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccaenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHUSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO pPacCTOSIHUS

paccenBaronIMX JUH3"

https://m.edso00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(mo dororpadusm TpexoB
3apsKEHHBIX YACTHII B
MarHuTHOM TmoJje)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinuon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJINO/ OT
HanpspkeHus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(doHa ¢ UCTIOTE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOLIEHMS OeTa-4acTHI]
amoMuHuEeM"

Pu3HYECKUl IPAKTUKYM 110 TEME

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

https://m.edsoo.ru/Y34AXQNLN

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

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



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

"HaOmroaenust 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JISl OTIPEICIICHHS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3usi CeBepHOro
MIOJIyLLIApUs U ApKUE 3BE3AbI" NN
"HaOumotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHuil. Pone Gusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060061eHne U cucTeMaTH3alus
3HaHUU. Ponb u MecTo Gpu3uku u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHHE MUpPa

https://m.eds00.ru/G145HQT3W

148

O060061eHre U cucTeMaTH3alus
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMUPOBAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHUpA, MECTO
¢bu3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

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

https://m.eds00.ru/EOD18OXGW

151

O06o001IeHre U cuCTeMaTH3alus
3HaHui no reme "Jlunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O00011IeHIE U CUCTEMATU3AIUS
sgaHui 1o teme "Craruka
TBep0ro Tena"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

O00011IeHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

https://m.edsoo.ru/A5CP8SEJHX

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

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHre u CUCTEMAaTH3aI s
3HAHUH T10 TeEME
"Tepmonunamuka. TennoBbie
MaIIrHbI"

https://m.edsoo.ru/10P456\WQO8

156

O06001eHne U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuA BemecTsa. Da3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHIE U CUCTEMATHU3aIHS
3HaHUH M0 TeMe "DIEeKTPUIECKOoe
moJjie"

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



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALS
3gagui mo teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

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

159

O00011IeHNE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyuHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O60011eH1E 1
cHCTeMAaTH3alus 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1E U
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7?

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

163

PesepBubIiil ypok. O6006111eHIE 1
cCUCTEeMaTH3alys 3HaHUH 110 Teme
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

Pesepubiit ypok. O600611eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4ecKue u
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTH3allns 3HAHHI 110 TeMe
"OnTuka"

PesepBHelIit ypok. O6001IeHNE 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHo-BOJTHOBOM
qyau3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBHelit ypok. O000IICHHE 1
cHCTEMAaTH3alis 3HaHUH 110 TEME
"®usuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX YacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEeMaTHU3alus 3HAaHHA 110 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/GQDTDS8IRQ



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepHagbHasi TOUKa, MHEPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBare ¢uzndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly TapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax; dJIeKTpU3alus Tedl,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTEHUUaJIbHas DJHEpIus,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnunceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

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




10.7

ANEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE TMOJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUi CMBICIT HCTIONIb3yEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UUYECKHE
3aKOHbl M TMPUHIUIIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCA, NPUHLUI  CYNEPIO3ULUU CHUJI, NPUHUUI  PaBHOIPaBUs
WHEPUUAIBHBIX CHCTEM OTCUYETA; MOJEKYISIPHO-KUHETUYECKYID TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KHUHETUYECKOU
OHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypowu,
NEepBBI 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMs 3JIEKTPUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

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

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCcoB C UCIOJB30BAHUEM NIPAMBIX 1 KOCBCHHBIX I/ISMepeHI/If/'I; IIpHU 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBIATh MpsIMblE U KOCBEHHBbIE M3MEpEHHs (PU3NYECKUX BEIUYUH;
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  MOJYYEHHOW  3aBUCHMOCTHU
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3UUECKUE BEIUIUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO 1IETIOYKY PACCYXKJICHUM C OMOpOM Ha HU3Yy4YCHHbIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

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

10.16

10.17

10.18

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

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 0 (DU3HUKE B MOBCEIHEBHOU KU3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

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

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb aTOMHOTO sI/Ipa NP pelIeHNH (PU3NIECKHUX 3a]1a4

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, 3JIEKTPOMarHUTHAs MHAYKLHUS, AeHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBWXKYIIUICS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakus U MOJIIpU3alus CBETa, AUCIEPCUs CBETa, (OTOIICKTPUUESCKUN
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaANOAKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIMYHBIX Cpea) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JIMH3BI; TMpPU ONHUCAHUHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
bu3HYeCcCKre BETUYNHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEITUYHMHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUS NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

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

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

11.9

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

11.10

OcyiecTBIATh MpsIMbIE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

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

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aa4i BBIOMPATh (PU3UUYECKYI0 MOEINb, BBIACTATh (DU3MUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIIMOHHBIE  TEXHOJOTHMH  JUIA  TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMaIlMK, TOJTYYCHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

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

11.17

[IpuBoanTh MpUMEpHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
uist  obecriedyeHust 0€30MacHOCTU TMpu  oOpallleHud ¢ mnpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIaHUPOBATh PabOTy TPYMIIBI, PAMOHATBHO PACIPENCIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

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

1.2

MonenupoBanue ¢usudeckux  SABICHHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KNMHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JaBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

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

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JIBUYKEHUE. PaBrOMeEpHOE
JBUKEHHE MAaTEPUAIBHOM TOYKU I10 OKPYKHOCTH.
VYrioBast CKOpOCTb, JTUHENHAsA CKOpOCTh. Ilepuon u
yacToTa. [{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIC U PEMEHHBIE IIepeJadn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

MIyTSIMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

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

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

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MUCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

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

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

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

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
MMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabsca B MCO. PeakTuBHOE
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

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

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

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Ten mpu Heymnpyrom ynape. MccienoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

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

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

3.1.6 KHHETHYECKOW DHEPTrUU  TEIJIOBOTO  JIBMIKCHUS
yactul rasa. [llxkana remneparyp Kenbuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30x0pa, n3odapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

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

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

3.2.3

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

3.24

IlepBbii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

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

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHuueckue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, OITOBOM XOJIOIMIBHUK, KOHUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

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

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIelbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT JAaBJICHUS

AOCONIOTHAs K OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTaIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne M KpucTauM3auus. Y AeiabHasl TEIIOTa




miassieHus. Cyonumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0H COXpaHEHUs ANEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hamnpsoxénnoctsb
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JluHny HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIEKTPOCTATUICCKOTO TTOJIS.
o [ToreHmuan. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTPOMCTBA: AEKTPOCKOTI,
419 AIIEKTPOMETP, JIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTPEHHEE COIPOTUBIICHUE HCTOYHUKA TOKA.
3aKoH Oma g IIOJIHOM (3aMKHYTOI)
aneKkTprueckoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexkTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBonuuku. CoOCTBEeHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOTUTHYECKAs JUCCOLMAIIHS. DJICKTPOIIN3

OnexkTpudeckuii TOK B ra3ax. CaMOCTOSATENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psan. Pasnuusble  THIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. HaGnronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTA
4

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTrHa JTMHUi MAarHUTHOW WHIYKIIAA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKU C
TokoM. OmweiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenma, e€ MoOIyidb W HallpaBICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. PaGota cunbl JlopeHia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uHayknuu Papajest
Buxpeoe anexrpuueckoe noae. 31C nHIyKIIMHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TICYb
[TpakTdeckne paboThl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aelicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosaune SIBJICHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebartenbnast cucrema. CBOOOIHBIE KOICOAHMS.
£ 1 511 'apmonnueckue konebanus. Ilepuona, dwacroTa,
aMIIuTya 1 (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.1.3 VYpaBuenue TapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunematnueckoeu JUHaAMHUYCCKOC OIIMCaHHEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOpPOCTU U YCKOPEHMUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
5.15 KoJIe0aTebHOM  KOHTYype. AHAJOTHS — MEXIY
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMd B  HJCATBHOM
o KOJIcOATETBHOM KOHTYpE
BeinyxeHHbIe MeXaHU4eCKue KoJsieOaHusl.
5.1.7 Pesonanc. Pe3onanchass kpuBasi. BwiHyXIeHHBIE
3JIEKTPOMArHUTHbBIE KOJIEOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JENCTBYIOIIEE 3HAUEHUE CHIIBI TOKA ¥ HAMPSKEHHS
Tpancpopmarop. IlpousBoacTBo, mnepenaya u
notpebieHue AIIEKTPUYECKOMN SHEPIHUu.
5110 OKOJIOTUYECKHE  PUCKM  TpU  NPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHON
KU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTrueckue paboTHI. HccnenoBanune
3aBHCUMOCTH N€PHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

UccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIKW U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJTHBI, YCIIOBHSI

591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb

o pacIpoCTpaHeHus W JUIMHA BOJIHLL [lonepednsie u
MPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicora




toHa. TemOp 3Byka

5.24

5.25

5.2.6

DJIIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS H3JIy4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opuUeHTanus
BeKTOpOB E, B M v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE,
IIPEJIOMIICHUE, HoJIIpU3aLus, audpakuus,
unTepdepeniys. CKOpPOCTb AIIEKTPOMArHUTHBIX
BOJIH

[lIkana »>1eKTpoMarHuUTHBIX BOJH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paguoCBsI3H u TEJIEBUACHUSL.
Panuonokamnus. DJIEKTPOMarHUTHOE 3arpsi3HCHHE
OKpPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsMonuHEHOE  paclpoCTpaHCHHE CBeTa B
oxHOponHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

Hucnepcus cBeta. CoxHbIN cocTaB 0€I0ro cBeTa.

[BeT

CoOuparomue ¥ paccerBarolfe JTUH3bL ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKask CUia
ToHKOM JuH3bI. [locTpoeHune wu300paxkeHUl B
coOuparoImux U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

HpeHeHLI MPUMCHUMOCTU T eOMCTpHQCCKOﬁ
OIITUKHU

5.3.8

Wutepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII0ACHUS MaKCHUMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOCHUS TTIAaBHBIX MAaKCUMYMOB IPH
MaJIEHUM  MOHOXpPOMAaTHMYECKOr0  CBE€Ta  Ha
TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus ceera

Texnuueckue yCTpoOiicTBA: OUKH, ayma,
5311 doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
h MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Tpaktnueckue paboTel. M3mepeHue mokazaTes
5312 MIPEIIOMJICHUS. Hccnenosanue CBOICTB
e n300pakeHU B auH3ax. HaOmroaeHue aucnepcuu

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTel TEOpUNM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAaIlleHUE JTUHBI

6.3 DHeprus v UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b  MacCchl C DJHEpPrued ¥  HMITYIHCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTrHUsi MOKOS CBOOOIHOM
YaCTHUI[BI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonsl. dopmyna Ilnanka cBgA3M dHEPruu
7.1.1 ¢boTOoHa C €ro YacToTod. DHEPrusi U HMIYJIbC
dboToHa

OTtxkpeiTHE U UccaenoBanue GotorpdexTa. OnbIThI

1.2 A.T'. CroneroBa. 3akoHsl (oTodhheKTa

VpaBHenne OifHmTeiiHa s poTodddexTa.

7.1.3
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

Texauueckue YCTpOMCTBA: (dhoTodEeMeHT,

7.1.6
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopnaa mo
7.2.1 HCCJIEIOBAHUIO CTPOCHMs aTroMa. [Tnanerapnast
MOJIeJTh aToMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jnpyrod. Buael cnektpoB. Crektp
YpOBHEH HEPrUU aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCeTpoicTBO M TpUHIKI PAabOTHI J1a3epa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaToro CreKkTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CpoiictBa amb(a-, Oera-, ramma-
U3ITydeHus. BiusHue paquoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHA U HeWTpoHa. HykinoHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio siapa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
JedexT maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHne U CHHTE3 SAEp

Snepusiii  peakrop. TepMosIepHBI  CHUHTES.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YHI[aMCHTaJ'IBHBIC B3aUMOJCHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JO3UMETpP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHO0r0 HeOa. Co3Be3nus, sipkue 3BE3MBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOH TpyIIIBIL.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Mable Tes1a COJTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpamMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTB). 3BE31IBI TJIaBHOH
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3 ] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

Buyrtpennee crpoenue 3BE3n. CoBpeMEHHbIE
MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUU
CoiHia ¥ 3B€31. OTalbl JKU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. Ilonoxenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepudeckas MoJICUCTEMBI
INanakTuku

Tunbel ramakTuk. PaguoranakTMky W KBas3aphl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsuer Beenennol». PenukroBoe nsinydeHue

8.10

MacurrabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHUH




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

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HYSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3dKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3MKHM JUIS aHAIM3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl, ~ HMCMOJb3ysl  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (hM3MUYECKON MOJAENBbI0: HA OCHOBAHHH
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HaHUM W3 JPYyTUX I[PEIMETOB ECTECTBEHHOHAy4YHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

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




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JESITEIbHOCTH  C  HCIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, A  TakkKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXTAIAKTUUYECKOM CpeAe; JABUKECHHS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanngeckoe JABHIKXCHHC. OTHOCUTEILHOCTh MEXaHUUECKOT'O

JABHMOKCHU. Cucrema orcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHOU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JABMKEHUHU BJIOJIb OCH X 10 TpapuKy

3aBUCUMOCTH Vx(t)

1.14




At

o _ AD
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = —L
t—s)

a. =

Au o,
L =—= =(v, )", aHamormiHO a, = (v,
Aty ) ’

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

xX(t) = xg + oyt

Il
I
I
—_—
=

1.15
Ve (t) — Vo, = const
PaBHOYCKOpEHHOE NMPAMOIIMHENHOE JBUKECHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v +U
_a+Y
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = T
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
Vi o Eo
1.1.7 l
Yo o
(] Xo t—-

JIBukeHHe Tenna, OpOIIEHHOTO MO/ YTIIOM 0 K TOPHU30HTY:




1.1.8

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{a
o X
o
=y

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_Zn_z
w= = U

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPOrO Tesa

1.2

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucreMsl orcuéra. IlepBbil 3akoH HproTOHA.

[IpuHnunn otHOCHUTENBHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

m

P=7

1.2.3

Cuna. [TpyHUuMn cyneprno3uiuu CHUI:

- > -

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-———

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKoH BCCMUPHOI'O TATOTCHHUA: CHJIbI IIPUTSIKCHUS MCKAY

TOYEYHBIMU MacCaMHu PaBHBI
mim;

F=6—p

CI/IJ‘Ia TSKCCTHU. ]_[eHTp TAXKCCTHU TCJla. 3aBI/ICI/IMOCTL CUJIBI
TIAXKECTHU OT BBICOTHI h HaI HOBerHOCTBIO IIJIAHCTBI paI[I/IYCOM
RO:

GMm

9= R, + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXKEHUS:

Erp = uN

Cuna TpeHus nokos:




Koaddurment tpenns

JlaBaeHwue:
L
1.2.9 =—=
P=7%
1.3 CTATUKA
.
F
MoOMEHT CuiIbl OTHOCUTEIIEHO OCH BPAILICHUS
1.3.1
M| = Fl, rae | — mnevo cuibl
F
OTHOCUTENILHO  OCH,  mIpoxojsmieid  uepe3  Touky O
MEePIEeHIUKYISPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP Macc TeJla COBIMAJIAET C €r0 HEHTPOM TKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akoHn [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




1.4

€CJIM TEJIO U KUAKOCTh ITokoaTcs B UCO, To

F, Apx — pg VBbITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHU S B MEXAHUKE

Nmnynbc MmaTepruanbHOM TOUKHU:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pL+p2+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa!
B UCO

-

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHemﬂAt+- .

B MCO , ecniu
, ECIIHU

- -

FlBHemH + FZBHemH+- ..=0

PeakTnBHOE ABMKEHIE

F
ﬁ;(;

PaboTa cwbl Ha MaIOM TIepeMeIICHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.45

1.4.6

1.4.7

o F

]
MOoONHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MatepuanbHblx Touek: B UCO AExun = A1 + A2 + ...

[TorenmanpHas 3HEprus:
JUISL TIOTEHLIMAIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEpPTHUA MaTepHaﬂBHOﬁ TOYKHU B OJHOPOAHOM
TIO0JIC TSAXKECTU:

EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeOpMUpOBaAHHOTO Teja:

kx?
El'[OTeHLL = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS MEXaHUUYECKOM SHEPTUH:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

1.5.2

I'apmoHnyeckue KoseOaHus MaTeprualbHON TOYKH.
Awmmuintyna u ¢a3za xonebanuii. Kunemarnueckoe onucanue:
x(1) = Asin| et +o, ).
v 6y =x.
a(=(v,), =) =a +0'x=0,
TJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOC OIINCaHHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHUT, YTO
E, = —kx

9HepreTquCKoe OIIMCAaHHC (SaKOH COXPAHCHUA MEXaHUYEeCKOH

SHEPTrUm):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUsS MaTepHuaJbHOU

TOUYKH C aMIUIUTyIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =4

[lepuon 1 yactoTa KoseOaHMii:

[leprox Manmbix CBOOOIHBIX KOJI€OAHWUH MaTEMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

[epron cBOOOTHBIX KOJIEOaHU PYKUHHOTO MasiTHUKA!

m
T=2m |—

k




1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOJIbHbIE BOJIHBI. CxopocTb
pacipoCcTpaHeHUs U JITTHHA BOJTHBIL:

A=vT = v

1.54 v
Wutepdepennys u audpaxiust BOJIH

1.55 3ByK. CKOpOCTh 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mopnenu cTpoeHus: ra3oB, KUAKOCTeH U TBEPABIX Ten. [lycThb
TepMOJAMHAMHYECKass cucrtemMa (Teno) cocrouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTM4ecTBO BEIleCcTBa
N m
TN uw
211
rze
Ny
— 4ncao ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIPHAsI Macca BeIecTBa

2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 BsaumogeiicTBie yacTHIL BEIIECTBA

214 Huddysus. bBpoyHoBckoe ABUKEHHE

2.1.5 Monensb uneansHoro rasa 8 MKT
CBs3b MEXly TABJICHUEM M CPEIHEN KMHETHYECKOW 3HEpruei
MOCTYNATEeNILHOTO TEIUIOBOTO IBUKEHHS MOJEKYN UACaTbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT):

1 - 2 (mp*) 2 —

216 PTIMWIEI T TE e

rae m0 — Macca OJTHOM MOJIEKYJIbI,




- KOHICHTpaUAa MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

CBs13p TeMIIepaTyphbl Ta3a co CpeiHEH KUHETUUECKOM IHEprUen

IMOCTYNATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:

5

mgy
2

2.18 g

kT

——

[

2.19 VYpaBuenue p = nkT

MOI{CHB HNACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:

( Vpaprerse Merreeesa — Kareipora
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHne MeHeneepa — KnanellpoHa (IpHMeHHM

3AICIH):
oV =""RT =vRT = NkT, p=PXL
2.1.10 M M

BripaskeHne 114 BHYTpeHHell 3HepriN 0JHOATOMHOTO ]

raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%vRT=%_?\rﬁcT = iﬂRT=xchT=%pV

2

3aKkoH HaJ'IBTOHa IJI JaBJICHUSA CMECH Pa3pCiKCHHBIX Ia30B:

N3omnponeccel B pa3peKeHHOM Tra3e C MOCTOSHHBIM YHCIIOM

211 MoJiekyJ N (C TOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

n3zoxopa (V = const):




14
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacraBneHne u3onporeccoB Ha pV-, pT-u VT-
JarpamMmMax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIGHHBIC N  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIIEpaTypbl, X HE3aBHCHMOCTh OT 00BEMa HACBIIICHHOTO
napa
Bnaxnocts Bo3ayxa.
OTHOCHTENbHAS BIAXXHOCTb:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHaCbI].Lll'[apa (T)
2115 V3MeHeHMe arperaTtHbIX COCTOSIHUH BelIecTBA: MCIApEHUE U
o KOHJICHCAIIHS, KUTICHHUE KUIKOCTH
W3meHeHne arperaTHbIX COCTOSTHMM BELIECTBA: IUIABICHHE U
2.1.16
KpHUCTAJTU3AIUS
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexo1ax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHeprus
Tennonepenava kak cnoco0 W3MEHEHUs BHYTPEHHEW SHEPTUU
2.2.3 6e3 coBepmieHust paboTbl. KoOHBEKIHMA, TEIUIONPOBOIHOCTD,

U3ITy4yeHue

224

KoanuecTBO TEILIOTEI.




VYV nenbHast TENI0EMKOCTD BEIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.

2.25 VY nenbHas TeroTa miaasiaeHus A: O = Am.
VY aenbHas TeruioTa cropanus Torumsa ¢: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Beruncnenue paboTsI 1o TpaduKy mporecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1 = (U, —Uy) + Ay,
2.2.7
Anunabara:
Q12 =0= Ay, = (U, — U;) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumble nporecchbl
[Tpuniumne! gerictBus TemaoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KII1JI. [ukn Kapno:
I -T T
2210 max M = Mg — _Br O wm ] mem
T, marp T wmarp
VYpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11 Q1 +Q;+Q3+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

DJeKTpu3anus Tel U €€ MPOSBJICHUS. DIEKTPUUECKUN 3apsil.

JIBa Buga 3apsna. DJeMEHTApHBIA 3JIEKTPUUECKUN 3apsi.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

3.1.2

3.1.3

B3aumoneiictBue 3apsanoB. Toueunsie 3apspl. 3akoH KyioHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

3.14

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsnaa:

OAHOPOJHOC II0JIC!

-

E = const.

KapTune! nMHMIA HanpsHKEHHOCTH 3TUX TOJIEN

3.15

IloTeH1IMaIbHOCTH QJICKTPOCTATHUYICCKOI'O TTOJIA.

Pa3znocTh IMOTCHIMAJIOB Y HAIIPSXKCHUC!

A1z = q(¢1 — P2) = —qAd = qU.

[ToTenunanpHas 3HEpPrUs 3apsaaa B 3JEKTPOCTATHUECKOM TOJIE:

W =q¢




IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PA3sHOCTH ITOTCHLHAJIOB JJIsA

OJTHOPOAHOTO AekTpoctaTudeckoro moyst: U = Ed

[IpuHUMI cynepno3uuy 3JIEKTPUUECKUX MOJTIEH:

3.16 E=E+E+..,0=0¢ +d+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcioBue paBHOBECHS 3apsAA0B: BHYTPU IIPOBOIHUKA

3.1.7
Et=0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IPOBOJHUKA ( = const

318 I[I/IBJ'ICKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. Z[I/IC)J'ICKTpI/I‘leCKaH
IMPOHUIACMOCTb BCIICCTBA €

Konnencatop. DnekTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U

3.19
aﬂeKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£gyS

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---:Cnapann_CI+C2+---

IlocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
3.1.10

1 1 1
Cnocn Cl CZ

U=U1+U2""q1=q2 =y,




3.2

3.1.11

DHeprus 3apsHKeHHOTO KOHIEHCATOPa:
_qU _CU 2 3 q?

N 2 2C

3AKOHBLI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

TlocTostaHbI TOK: I = const

g nocrossHHOTO TOKA q = It

3.2.2

3.2.3

VYciioBHS CYILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

3.24

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTD
CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro UIMHBI U

CCUCHU. YJIGJ'II)HOG COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. 3/[C uctouHmka Toka:

ACTOpOHHPIXCPI.}'I

q

E =

BHy'TpCHHCe COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3axon OMa /715 OJTHOU (3aMKHYTOM) 3ekTpuyeckoil uenu: E

=]R + Ir, oTkyna




[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+.,Ul=U2=.,

1 1 N 1 N
Rnapann Rl RZ h
3.2.7
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
u=ul+uz+.,11=12=.,
RI'IOCJI = Rl + R2+. .
Pab6ota snexkrpuuaeckoro Toka: A = [Ut.
3akoH Jlxxoynsa — Jlenua:
Q =I*Rt
3.2.8
Ha pesucrope
U2
R:Q=A =12Rt=IUt=?t
MOMIHOCTB 2JIEKTPUYECKOTO TOKA:
A4 .
P=—010 =1U
Af {50
TenoBast MOITHOCTB, BbIAEIsIEMAst HA PE3UCTOPE:
2 v -
MomHOCTh UCTOYHUKA TOKA:
A4
©T. CHIT _
R=— =EI
! Ar—{)
CBoOosHBIE ~ HOCHTENM  DJIEKTPUYECKHX  3apsiioB B
3.2.10 IIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

METaJUIOB, PACTBOPOB M pPAacIlJIaBOB JJIEKTPOJHMTOB, Ta30B.




[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0

3.3 MATHUTHOE ITIOJIE
MexaHnueckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe moJie.
Bekrop MmarHuTtHOM wmHAykuuu. IIpuHnun cynepnosuuuu
MAarHUTHBIX MOJEH:
331 B = B; + By+...
JluHuM WHAYKUMM MarHutHoro mnois. KaptuHa auHuUi
WHYKIIAN MarHMTHOTO 1oJIst IIOJIOCOBOTO 51
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE 10JIE TPOBOJHUKA C  TOKOM.
235 Kaptuna nuHMH WHOYKOUM MarHUTHOTO TOJS JAJIMHHOTO
o MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJBLEBOI'O MPOBOAHUKA,
KaTYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHUEM MTPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:
Fnop =l q | vBsina
I7Ie 0. — YToJl MEX]ly BEeKTOpaMu
v
3.34
B
. JIBuXKeHue 3apspKEHHOM 4YacTUIBl B OJJHOPOJHOM MarHUTHOM
oJie
3.4 OJIEKTPOMATHUTHAA MHAYKIMA
[ToTok BeKTOpa MarHUTHOM MHTYKIIUU:
3.4.1 ® = B,,S = BScosa




3.4.2

SIBnenue annexkrpoMarHuTHOW HHAYKIMU. DJIC uHIYyKIIMK

3.4.3

3aKOH 3JIEKTPOMarHuTHON MHAYyKIMu Dapajes:

AD
E = =@

Ar—0

344

Ly
\-I/‘ )
1
——

O/1C uHAYKIMU B IPSIMOM MTPOBOJAHUKE JTTMHOM |,

ABMXKYHIEMCS CO CKOPOCTBIO

(vLi)
B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIe 0. — yTOJI MeX1y BEKTOpoM B 1 Hopmaibio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

-
>

lnv

; €CITN

v




3.4.5

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

NHAYKTUBHOCTB:

, umu O = LI
Camounnaykuus. 31C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM:

W_L12
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

3.5.1

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B U€ATHHOM KOJIeOaTeTbHOM KOHTYPE:
[ q(1) =q ey sin( 0t + )

]fffﬁ] =, = O, €08( 38 + @y ) = I, cos(cat + )
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs3b AMINIMTYABI 3apdaaa KOHACHCATOpa € aMHHHTYHOﬁ CHIJIBI
TOKa TIIpH CBO60£[HBIX SJICKTPOMArHUTHBIX KoJIcOaHHSX B

niacajibHOM KoJieOaTeIbHOM KOHTYpPCE:

Qoax = —

()]

3aKOH COXpAaHEHHUs SHEPTUU B WJICATHLHOM KOJIEOATeThHOM

KOHTYpe:
3.5.2
3.5.3 BoinykeHHbIE 3JIeKTpOMarHUTHbIE KoseOaHus. Pesonanc
[lepemennsiii Tok. [IpomsBoacTBO, mepemada u morpedieHne
NEKTPUYECKON SIHEPTUU
354 §) 3 3 =
cus LIT CU- LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.55 - e
E1lBlc
356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenune
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
361 [IpssmonuHEiHOE pPAcIpOCTpaHEHHE CBeTa B OJHOPOJHOMN
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2
ol P
77777777777
3.6.3 [TocTpoenne n300paKeHHUH B IITIOCKOM 3epKajie
3aKOHBI IPETOMIICHHSI CBETA.
3.6.4

IIpenomienue ceera:

nqisina = n,sinf.




AOCONIOTHEIN MMOKa3aTelIb IMpECIOMIICHUA:

c
Nagc = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 . H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH  BOJIH IIpH

nepexoJie MOHOXPOMAaTHYECKOTO CBETa Uepe3 TPaHHmIly pasjerna

ABYX OIITUYCCKUX CPCU:

ny<n Hy
oy E
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJIHOr0 BHYTPEHHETO OTPaKEHUSI:
, 1 n;
Sinay, = =—
Norn nq
Cobwuparoniiue W paccewBarolIMe JUH3bL. TOHKas JIMH3A.
DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuueHue, JapacMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

[=—=

h |fl
- !

Xox nyda, IpPOLIEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoenue u300pakeHUH
TOYKM M OTpe3Ka MpSAMON B COOMpAIOLIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

CDOTO&I'IHapaT KaK ONTHYECKUM HpI/I60p. I'ma3 kak onTudeckas

cucremMma

Wnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOII0AeHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(a3HbIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3

e

v
MITHIIMYMET — .-J.={2m+1_];, m=0,£1,+2 +3

e




Judpakuus cBera. JudpakuwonHas pemérka. YcCIoBUE
HAONIIOJICHUsT TJIABHBIX MAaKCHUMyMOB TIPH  HOPMAIbHOM
MaJeHu MOHOXPOMAaTHYECKOIrO CBETa C JJIMHOM BOJHBI A Ha

pemérky ¢ nmepuoaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jlucniepcust cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 I'umore3a M. ITnanka o kBantax. ®opmyma [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hr="C=
=hv=—=pc
41.2
Nmnynbe ¢poToHa:
_E h h
P=C=7C ™7
4.1.3 ®dorordpdext. Onbrtel A.I'. Ctonerona. 3akonsl GoTodPdexta
VYpaBHenue DiiHmreiiHa i porodddexra:
Ecl)OTOHa = ABbIXOﬂa + Exm-lmax'
rae,
hc
E¢0T0Ha =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
MV” max

Exuumax = 2 eUsan




[laBiieHue cBera.

4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 TOBEPXHOCTh U
Ha TMOJHOCTBIO MOTJIOIAIOUTYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [Inanerapnas mozens aToma
[Mocrymarer Bopa. U3nydyenune u mornomieHne (OTOHOB IMPHU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYTOil:
he
4.2.2 ;jv"”r :.-_ = |EH _EH‘J|
Y
JInnenyaTple CIIEKTPBI.
CrexTp ypoBHE# 3HEpruu aTomMa BOJIOPOIa:
4.2.3 13 6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOTI'O SAIPA
431 Hyxnonnas mozens sigpa ['eitzenOepra — lBanenko. 3apsin
o snpa. MaccoBoe uucino sapa. M3oromnst
PannoakTHBHOCTS.
Anbda-pacnan:
A A4 4
ZX—7Y+,He
bera-pacnan.
DONeKTpOHHBIN B-pacman:
4.3.2 N N 0
FX— Y+ je+v,
[TosutponusIii B-pacnan;
A A 0=, .,
s X—=- Y + e+ v,
lN'amMmma-uznydenue
3aKOH paIn0aKTUBHOTO pachajia:
-t
4.3.3 N(t) = Ny 2T




HYCTB m — Macca paaroaKTHBHOI'O BEHICCTBA. Torz[a

-t
m(t) =mgy* 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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