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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma no ¢usuke onpenenser o0A3aTeNbHOE MPEIMETHOE COAECPKAHNUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke Aa€r OpencTaBiIE€HUE O LENAX, COAEpPNKAaHUHU, OOIen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpUEHTAIMK, HAIIPABJICHO HA CO3J[aHUE YCIOBHUM JJiA
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo QusNke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
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 cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJbTaThl OCBOCHHS Kypca (PU3MKKM Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOAbI, BHICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX MUCCIIEIOBAHUM.

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

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

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

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

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JielcTBYytomero ¢akropa ydeOHOro mporecca. s yrmyOn€anoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pPabOT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o @usMke cuUcTeMa YYEHUYECKOTO0 HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus KabuHera ¢usuku. [Ipm sTOoM oOecreunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yOENsSETCS PEHICHUI0 PaCYETHBIX W KaYeCTBEHHBIX
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
WHTETpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HBIX pa3zaesoB. J[Jig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHMS YyKa3aHHBIX B MporpamMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  00ECIeYMBaeT IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YYEHHUYECKHUX MPAKTUYECKUX PAOOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIIOJIB30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(ecCUOHANBHON  EATENBHOCTH, CBSI3aHHBIX C (PU3UMKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 00MmMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nyecKnX SIBICHUNA B MPHUPOAE U JUISI MPUHATHS TPAKTHUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

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

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

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

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHBb) Ha YPOBHE CPETHETO OOIIETO
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
IPOBEJCHUS JTa0OpATOPHBIX PAOOT M ONBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUBUUECKUX SBJICHUU.

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

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHULIbl €ro NpUMEeHUMOCTU. Pu3znueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIMH HAa OCHU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas ckopocTh. Ilepmom m wacTora oOpamieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE 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 TyTEeH, TPACKTOPHUM, CKOPOCTEN IBUKEHHS OJHOTO U TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

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

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

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O MPSIMOM MPOMOPIMOHATIBHON 3aBUCUMOCTH MEXIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas 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
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW 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 CHJI TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BEIUYHHE YTIIOBOrO KoddduimeHra
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. [locTtymarenbHoe W BpallaTelbHOE JBHXKEHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIITEHH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PaboTta cunsl Ha MajqoM M Ha KOHEUYHOM MepemelleHud. |['paduyeckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13p a0CONMIOTHON TEMIEpaTyphbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopmsie padomul, npaKMuUKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHWE 3HAYEHHUS BEJIHMYMH, OMHCBHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoMHaMUKe. Boruucienue paboTel 1o rpapuky
npoiiecca Ha pV-nuarpamme.

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

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHass H  MOJIIPHAs
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE ACTIEKThl UCIOJIb30BAaHUSI TEIJIOBBIX ABUTaTenei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

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

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

BnaxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIIIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEpUAIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu 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 TEMIOTHI IIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DJICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OIHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJNIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE 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, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONAQAX IONEPEYHOrO0 CEUECHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

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



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIsSeMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

3aBUCHUMOCTh COINPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE NPOBOIUMOCTH METANIOB U NOJIYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

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



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, UPpoBas 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKUJAKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
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 MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKH, Napa- U THAMAarHETHKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIH4YCCKUC TPOLECCChl: IMPHUMCHCHHC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUI 00 UAeAIbHON MOIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOIHBIX KOJEOAHUN HHUTSHOTO W TMPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS] MPU pa3IndyHON (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M noTpedieHue
AIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogeHue 3;1eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCeHHE, MpeIoMJICHHE, MHTephEpEeHLUs |
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

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

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

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

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny U nudpakiunm MEXaHUIECKUX BOJIH.

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 nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnpOCTpaHEHUE CBETa B OJHOPOJHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroi MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHET0 oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

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  PUMEHMMOCTHM  KJIacCM4yeckoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMIYyJbCa W DHEPTrUU  PEISTUBUCTCKUX  dYacTull (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss 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 YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyr moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPenenEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [limanka Ha ocHOBe uccienoBadus Gorodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmnronenue nuHeyaToro crekTpa.

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.

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

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

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

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

Mertone! perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

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

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

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
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 pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBLHOCTA. 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
[Namaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHbBIE 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.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

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

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

O0o01marnee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3AenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

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

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

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



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapesi, ClIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI 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
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTeIbHOMN
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(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN NE€ATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METO/IOB O3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

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

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

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs MHGOpMaK (HU3HUUYECKOr0o COJepKaHUs
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATH OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTHUYECKONW paboThl ¢ y4ETOM UMEIOUINXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ 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 OMOIIMOHATbHBIH WUHTEIUICKT, IIPEIOJIar aFo AN
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, MPOSBISITH WHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHUMAaTh pPOJAb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpUAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE IT0JIE;

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
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOM
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ["anumnes, 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 HWJEAIBHOTO Ta3a CcO CpeaHe
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TEeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBJICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 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);

ONKCHIBATh (PU3NYECKUE TPOLIECCHl M SIBICHUS, HMCIOJb3YysS BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJia YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCTbD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMAJOB,  JJIEKTPOJABWXKYINAs CHJIa, Cuila  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTpU3aLus Tel, SKBUIIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAE TIpapuKoOB C YUYETOM



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

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MaCHOTO TPyia IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3a/JaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTh pacyEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUM U3 APYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUH, & TAKKE Pa3syMHOM HCIIOJIb30BAHUU JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W OIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

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

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

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

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJIOTHUYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKON  JEATETLHOCTH 4YeJOBEKa M JalibHEeHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMHUCATEIbHOW, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHUE KOJIeOaHusI, MAaTEMaTUUEeCKUI MasTHHK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJieOaTebHbIN KOHTYP, TOHKASI JIMH3a, MOJIENIeH aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
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 JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN U DHEPTUU B SJEPHBIX PEAKIMUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuja Amriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Ppu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
Y PacCCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UUYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
POBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0Jiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUN UCCIEI0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUecKOl MOJEIbI0: HAa OCHOBAaHWM aHAlM3a YCJOBHUS BBIOMPATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHUM MMEIOIIUXCS TaHHBIX, aHATN3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOMW C (PU3MYECKUMHU MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CocoObl paboThl ¢ HHpopmanuen (Gpu3nIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpPMALNU, CTPYKTYPUPOBAHUS H WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " MIO03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabusbie IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPOIbI
. bu6mmoreka [IOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kutemarnka 10 ! https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 | Nunavuka 10 https://m.eds00.ru/f16b6847
" bubnuorexa [JOK
23 Cratika TBEpAOrO TeNA > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPHH 15 1 https://m.edsoo.ru/fL6h68d7
bubmuorexa [JOK
3.2 Tepmoannamuka. TerioBbIe MaITUHBI 20 1 https://m.edsoo.ru/fL6h68d7
33 ArperatHble cocTosiHUS BemecTBa. Da3oBeie 14 1 bubnnorexka [JOK
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Hroro no pazneny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 UICKTpHIECKoE Hoie 24 https://m.edso0.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 Towi b pasmtiibIX cpeax 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny o4
Pa3znen 5. PU3MYECKU IPAKTUKYM
. bubnuorexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bubmuorexa [JOK
PesepBHOe Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KIIACC

KonnyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uu@poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJANHAMUKA
bubmuoreka [JOK
11 Marrtioe roze 14 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
12 DEKTPOMArHHTHs HHAYKUHS 13 . https://m.edso00.ru/39859¢f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 httos://m.edsoo.ru/39859ef1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
K i .
" OPIYCKYJISIPHO-BOJIHOBOW JyaJIu3M . Bu6miorexa LOK
' https://m.eds00.ru/39859ef1
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bubmuorexa [JOK

4.2 Dusiika atoma > https://m.eds00.ru/39859ef1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
. bubnuorexa [JOK
61 DUSHIECKHi MpaKTHIYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 bubnnorexka [JOK
' JESTEIbHOCTH, TPHOOPETEHHOTO TPU https://m.edso0.ru/39859ef1
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
bu6mmoreka [JOK
PezepBHoe Bpemst 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

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



https://m.edsoo.ru/1beef346
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€T0 IMPOCKI MU HAa OCU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

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

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

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

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

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

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

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

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

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

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



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

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

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

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

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

Kunernueckas sneprus. Teopema o6

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

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

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

Hynesoe Hauano TepMOAUHAMUKH.

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

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

Tena. Y AaenabHas U MOJIIpHas

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

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

MAaIIHb"

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

bubnunoreka LIOK

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

KoJIEOaHMI JacCcTHIl BEIICCTBA

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

bubnunorexa LIOK

86 v 0

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

87 P

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

88 .

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

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

92 3aKkoH coxp aHeHUs 3m1:I<T I/Iqecxorl(j) " bubmotexa [JOK

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

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

but6mmorekxa [IOK

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

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

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB IEKTPUYECKOTO MOJIS.

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

97 AIIEKTPOCTATUYECKOTO MmoJtst. PasHOCTh bubmmorexa [JOK

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

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

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

bu6nmorexa LIOK

101 Pemenue 3ana

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

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

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

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

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

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

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

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI YU TUIOIAAN TOMECPCYHOIO

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

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aIs 3HaHUI
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpHast pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 A3JIUYHBIX BEIIECTB. DIIEKTPUICCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
N bubmuoreka [{OK
141 DneKkTpudecKkui Tok B razax. [lnaszma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

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

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

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

146

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

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

147

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

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

148

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

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

149

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

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

150

151

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

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

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

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

152

153

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

®u3NYecKuil TPAKTUKYM 110 TEME

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

but6mmoreka [IOK
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154

155

156

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

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

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

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

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

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

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

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

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

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

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

K03 uImeHTa mToOBEPXHOCTHOTO
HATSDKCHUS

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

158

159

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

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMENIaHHOTO

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

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

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

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMEITI/ISZEI/I}I 3HAHUH 10 TEME Bubmrorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBnbiit ypok. O000IIEHNE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHWH 10 TEME bubmiorexa LOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
Pe3epBHblii ypok. O000IIeHNE 1
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
Pe3epBHbiii ypok. O000IIEeHE 1
164 CI/ICTIe)MaTI/IS'Zp W1 3HAHWUH I10 TEME Bubmuorexa LIOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

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

. bubnuorexa [JOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlii ypok. O0001IEHIE U
168 CHCTEMaTmZp Hst :«xHaHI/H;IlI 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurnlii ypok. O00011I€HIE U
169 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubnnorexa [JOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBurblii ypok. O00011I€HIE U
170 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 1o teme "Toku 1 bubmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

HOYPOYHOE IIVIAHUPOBAHUE

KoauuecTBO 4acoB

Ne JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Bcer Konrpoan-  IIpakrn*  [lara
n/n o0pa3oBaTe/ibHbIE
0 Hble YyecKue H3yYeHusI
pecypchl
padoThI padoThI
1 BzaumopeicTBie NOCTOSSHHBIX MArHUTOB U MPOBOJIHUKOB 1 bubnmoreka [JOK
¢ TokoM. MarautHoe nosie. ['unore3a Ammnepa https://m.eds00.ru/487a8593
9 Bekrop MaruuTHON MHAYKUMK. [TpuHuun cyneprno3snuuu 1 bubnnoreka [JOK
MAarHUTHBIX MoJed. JIMHUY MarHUTHON MHIYKIIUA https://m.edsoo.ru/4clabcch
bubmuorexa [JOK
M . 1
3 arHUTHOE T10JI€ MMPOBOAHKKA ¢ TokoM. OmbIT Dpcrena https://m.eds0o.ru/d35d5262
bubmuorexa [JOK
4 Cuia A & 1
H1a AMUIEPd, £6 HATIPABICHHE 1 MOAYID https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5} P 1
clietHe sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AmMriiepa. IJIEeKTPOU3MEPUTEIHHBIC 1 bubnmnoreka [JOK
IPUOOPHI https://m.edsoo.ru/ad7718d7
2 Cuna JlopeHna, e€ HanpaBileHUE U MOAYJIb. [[BrkeHMe 1 bubnuoreka [IOK
3apsKEHHOW YaCTHUIBI B OJHOPOAHOM MAarHUTHOM I10JIE https://m.edsoo.ru/c97afaal
bu6nmoreka [IOK
8 P 1
cHicHie sazat https://m.eds00.ru/504e98c7
bu6mmoreka [JOK
9 P J 1
abora cuutet Jlopenua https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
1 P 1
0 cHieHHe sazat https://m.eds00.ru/93617bd9
11 MarunutHoe nosne B Beuectse. eppoMarHeTuky, napa- u 1 bubnmnorexa [JOK
JayaMarHeTUKU https://m.edso0.ru/30ff9608
OcHoBHbIE CBOICcTBa (heppoMaraeTukoB. [Ipumenenue
bu6nmoreka [JOK
12 (beppoMarHeTuKoB 1

https://m.edso0.ru/0b58190a
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bubmuoreka [JOK

l P HM n
3 elIeHue 3a7a4 1no teMe "MaruutHoe mnose https://m.edsoo.ru/5b55¢307
bubmuoreka [JOK
14 P "M "
elIeHue 3a7a4 1no treMe "MaruutHoe mnose https:/m.edsoo.ru/41cdac8a
15 SIBnenue rnekTpoMarHuTHOM MHAYKIMHU. [loTOK BekTOpa bubnmoreka [JOK
MarHUTHOW UHAYKUWH https://m.edsoo.ru/b3efaOcl
bu6mmoreka [IOK
1
6 SAC munykumn https://m.eds00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON WH, nn Dapanes bubmmorexa LOK
P K pal https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.edso0.ru/15abe 140
bu6mmoreka [IOK
19 SJIC MEAYKINH B ABMOKYIMXCA NPOBOAHMKAX https://m.edsoo.ru/0235cc02
bubmuorexa [JOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
bu6nmoreka [IOK
21 IT J
pasuio Setia https://m.edsoo.ru/bbc22726
99 NupyktuBHOCTH. KaTynika HHIYKTUBHOCTHU B LIETIH bubnunoreka [JOK
ITOCTOSIHHOT'O TOKA https://m.edsoo.ru/621eae9d
bu6mmorexa [IOK
23 s .
BIICHHE CaMOMHAYKLIH. S/ camMonHAy KK https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM. bubnnoreka [JOK
DNEeKTPOMarHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmorexa [IOK
25 Pemenne saxa- https://m.eds00.ru/88f69d2b
26 O00011eHne 1 cUCTEMAaTU3AINS 3HAHUI 110 TEME bu6mmorexa [IOK
"OnekTpoguHaMuka" https://m.eds00.ru/76484025
27 KonTpoJsbHas padora no teme "DnexkrpoauHamuka' bubmmorexa LIOK

https://m.edsoo.ru/8ae09b98
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KonebarensHas cucrema. CBoOOIHBIE KOJICOAHUS.

bu6mmoreka [IOK

28 r
aPMORHHECKHE KoebanHA https://m.eds00.ru/7c1db385
29 Kunemarndeckoe u ITMHAMHYECKOE OIIMCAHUE bubmuorexa [JOK
K0J1e0aTeIbHbIX JIBIKEHNI https://m.edsoo0.ru/87ce9498
DHepreTUYecKoe onucanue. BeIBo AMHAMHUYECKOTO
30 OIMCAHM TApMOHMYECKUX KOJIEOAHHUH 13 UX bubmorexa [IOK
p https://m.edsoo.ru/e3c99692
SHEPreTHYECKOr0 M KHHEMAaTHYECKOTO OITUCAHUS
bu6mmoreka [IOK
31 A OaHuii
MILTTYAa 1 ha3a KoneOanuii https://m.edsoo.ru/7a0c439a
ITepuon u yactora kojebanui. [leproa Manbix
. bubnuotexa [JOK
32 CBOOOIHEIX KOJI€OaHUI MaTeEMaTHUECKOro MasiTHHKA.
N https://m.edsoo.ru/e0399319
[Tepuoxa cBOOOIHBIX KOEOaHUI MPY>KUHHOTO MAaSTHUKA
33 3aryxaromue Kojnebanus. BeiHyX1eHHbIE KoJeOaHMsl. bubnnorexa [HOK
Pe3onanc https://m.edsoo.ru/72e93d09
bu6mmorexa [IOK
34 ABTOKOC0a
BTOROICOAHIA https://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepenus "MexaHndeckue KoieOaHus B bubnunoreka [JOK
MY3bIKaJIbHbIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O06o0011eHMe U cUCTeMaTH3alMs 3HAHUH 110 TeMe bubnnoreka [JOK
"Mexanudeckue konebanus" https://m.edsoo.ru/eb84182f
bu6mmorexa [IOK
38 9 o . Koneo I
JIeKTpOMarHuTHeIe Konebanus. KonebaTenbHbIN KOHTYD https://m.edsoo.ru/dAadabde
®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiia
39 KOHJIEHCATOPa C aMIUIATYI0M CUJIBI TOKA B bubmorexa LOK
p y https://m.edsoo.ru/093f9afl
K0JIe0aTeIbHOM KOHTYpE
bu6mmorexa [IOK
40 3aK0H COXpaHEHUs YHEPTUU B UJI€aTTLHOM

https://m.edsoo.ru/d1e2d543
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K0JIeOATeIbHOM KOHTYpE

3aTyxa}omI/Ie SJICKTPOMArHuTHBIC Kose0aHusl.

bubmuorexa [JOK

41 BrIHYXI€HHBIC JICKTPOMAarHUTHBIE KOJICOAHMS https://m.eds00.ru/5¢668619
42 IlepemenHblid TOK. Pe3ucTop v KOHAEHCATOP B LEHU bubnunoreka [HOK
MEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karyimka M"HIyKTUBHOCTH B 1€MW MEPEMEHHOTO TOKA bubmmorexa [TOK
https://m.edsoo.ru/cfa307af
44 3akon OMa JJi SJEKTPUYECKOH IeNMU IEPEMEHHOT0 TOKa bubmmorexa [JOK
https://m.edsoo.ru/8bae38e6
45 MoI1HOCTb IEPEMEHHOIO TOKA. AMIUTUTYTHOE U bubnuoreka [IOK
JICUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M HAIIPSYKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 25IeKTpUYECKOM TeTH bubmmorexa [JOK
https://m.eds00.ru/087506df
bubnnoreka [JOK
41 Penterme saat https://m.edsogru/a16836a4
48 Wneanwsusiif Tpancdopmarop. [IponsBoacTso, nepenava u bubnmnoreka [JOK
MOTpeOICHUE IIEKTPUUECKOW SHEPTUH https://m.edso0o.ru/f97418ae
DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
49 BHGKTpOBHepFHHPKyﬂbT}z)a I/II()ZHOJ'ILL’f)BaHI/I}I bubmmorexa [JOK
N https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU
bubnmnoreka [JOK
>0 Pemeriie aza https://m.edsogru/ee6677ed
bubnmoreka [JOK
>1 Pemterrie 3aza https://m.edsogru/7cab59f8
59 O06o01IeHre U cucTeMaTU3allus 3HaHU| TI0 TeMe bubnmoreka [JOK
"DneKTpOMarHUTHBIE KONIeOaHus " https://m.eds00.ru/401024a9
53 Mexannyeckue BOJTHbI. XapaKTEePUCTUKH MEXaHUYECKUX bubnuorexa [JOK
BOJIH https://m.edso00.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJTH bubmorexa HOK

https://m.edsoo.ru/d9ae1000
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bubmuoreka [JOK

. X
> 3pyK XapaKTepHCTHKN 3ByKa https://m.edso0.ru/138b6f09
Wndpassyk u ynprpa3syk. LllymoBoe 3arps3Henue bubnuoreka [IOK
56 .
OKPYXKAaroIlEe cpebl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> crietie sazat https://m.edsoo.ru/cfd918bf
DJIEKTPOMarHuTHHIEC BOJIHBL. 3nyuenue bubnnoreka [HOK
58
ANEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOMCTBA bubnuorexa [JOK
59
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana snekTpoMarauTHBIX BOJIH. [IpruMeHeHue bubnnorexa [HOK
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edso0o.ru/49be1f9e
61 [TpuHUOMIIBI PAAUOCBA3U U TEIEBUICHUS. Painonokanusi. bu6mmoreka [IOK
DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.eds00.ru/9f96f1f8
bu6mmoreka [JOK
62 K 0 "Koineb "
OHTpoOJIbHast padoTa 1o teme "KosebaHus 1 BOJIHBI https://m.edsoo.ru/4f7985a0
63 CBeT. 3aKOH MPSMOJUHEHHOTO PacIpOCTPaHCHHSI CBETa bubmmorexa [JOK
' P pacnpovip https://m.edso00.ru/f9566406
64 Pemienue 3a1au Ha IpUMEHEHUE 3aKOHA NPSIMOJIMHENHOTO bubnmnoreka [JOK
pacrpoCTpaHEHUs CBETA https://m.edsoo.ru/ea32d455
Otpaxxenue csera. [Tnockoe 3epkano. Chepuueckoe bubnuotexa [JOK
65
3epKaIIo https://m.edsoo.ru/a005d2bb
[Ipenomnenune cBeta. AGCOMIOTHBIN U OTHOCUTEIIbHBIN
66 rokaszarelib npesnomiieHus. [loiHoe BHyTpeHHEe bubnuorexa [JOK
oTpaxxeHue. [IpenenbHblid yroi MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/bc2e55cd
OTpaXKeHUs
67 Pemenue 3a1au Ha MpUMEHEHNE 3aKOHOB OTPAXKEHUS U bubnmnorexa [JOK
MPEJIOMIIEHUSI CBETA https://m.eds00.ru/49d830a9
68 Xon nyueit B npusme. ucnepcust ceera. CroKHBIM bubnnorexa [JOK

coctaB Oenoro ceera. L[Bet

https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be

69 JInn3bl. @OKYCHOE PACCTOSIHUE U ONITUYECKAs] CHIIA bubnuoreka [IOK
JIMH3BI https://m.eds00.ru/60441359
70 [Toctpoenue n3o0paxeHuii B TMH3aX U UX CHUCTEMax. bubnmoreka [JOK
VYBenuueHue JTuH3bI https://m.edsoo.ru/bb53b1d5
71 Pemienue 3a1au Ha MOCTPOCHNE U300PAKEHUH, bubnmoreka [JOK
MOJYy4YaEeMbIX C IOMOILIBIO JTUH3 https://m.edso00.ru/5a868f09
72 I'ma3 xak onrtuueckas cucrema bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr npuMeHMMOCTH bubnnoreka [JOK
F€OMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS bubmmorexa LIOK
p g p https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
;
> Hucniepens caera https://m.edsoo.ru/lel6ccte
bu6mmoreka [IOK
7 14
6 HTepdepeHIi CBeTa https://m.eds00.ru/5fc0c638
77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS HAOIIOIEHUS bubnuoreka [IOK
MaKCUMYMOB 1 MUHMMYMOB https://m.eds00.ru/c6416d48
bu6mmoreka [JOK
7 P
8 CHICHHE a1t https://m.edso0o.ru/3061de2b
bu6mmoreka [IOK
7 IT
9 PHMEHCHHE HHTEp(hepeHItn https://m.edso00.ru/668edbc8
bu6mmorexa [IOK
80 Jlngpais caeta https://m.eds00.ru/12ed04b5
81 JudpaxkuonHas pemeéTka. Y cioBre HaO01eHNs bubanoreka [JOK
IJ1aBHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6nmoreka [JOK
2 P
8 CHICHHE 33/t https://m.edsoo.ru/d58c411a
83 [TorrepeyHoCcTh cBETOBBIX BOJH. [lomspu3armst cBeTa bubmmoreka LIOK

https://m.edsoo.ru/e9890fe9
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bubmuoreka [JOK

4 P
8 cHieHie sazat https://m.eds00.ru/c56¢8158
85 CBETOBBIC SBJICHHS B IIPUPOJIC bubmorexa OK
PHPOA https://m.eds00.ru/0b36363d
86 O06o01IeHre U CUCTeMaTU3allus 3HAHUN TI0 TeMe bubnmoreka [JOK
"Onrtuxa" https://m.edso0.ru/8a14748b
bu6mmoreka [IOK
7 K
8 OHTPpOJIbHasi padoTa 1o Teme «OnTHKa» https://m.edsoo.ru/82315dd4
88 ['paHuIIBI IPUMEHNMOCTH KIIACCUYECKON MEXAHUKH. bubnuoreka [IOK
3aKOHBI 3JIEKTPOIMHAMUKYU U PUHIUI OTHOCUTEIBHOCTU https://m.edsoo.ru/c9bd77ch
89 ITocTynarel cenuaibHOM TEOPUH OTHOCUTEILHOCTH bubmorexa LHOK
4 t p https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[Ipeo6paszoBanus Jlopenna. ¥YciaoBue npuunHHOCTH. bubnuoreka [IOK
90
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aM€JJIEHNE https://m.edso0.ru/d83742bb
BPEMCHH U COKPAIICHUE JITHHBI
91 DHeprus U UMNYIbLC PEISTHUBUCTCKON YaCTHIIBI bubmorexa [JOK
p YIRePp H https://m.edso0.ru/853a64fc
CBs13b Macchl C DHEPTUel U UMITYIBCOM PENITUBUCTCKOMN bubmuorexa [JOK
92
YaCTHUIIbl. DHEPTHUS MOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEMIOBOE U3TYyYEHUE bubmorexa HOK
ya https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
%4 3axon cemierus Bura https://m.edso0.ru/1c5ff752
bubmuoreka [JOK
95 r M. II . D
UII0TEe3a JaHKa 0 KBaHTaX. @OTOHBI httos://m.edsoo.ru/a5fa218
bu6mmorexa [IOK
96 2
HEpIA 1 HMITYJIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTel A. I'. CroneroBa. 3aKOHbBI bubnuorexa [IOK

dboTtorddexra

https://m.edsoo.ru/8c68e5b9
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98 YpasHenue DitHmreiHa 11 porodddekra. "KpacHas bubmuorexa [JOK
rpanuna” goroaddexra https://m.edsoo.ru/01ef4556
bu6mmoreka [IOK
99 Hasnenue cBera. OnbitTel [1. H. JIeObenena https://m.edsoo.ru/64b4f966
N bu6mmoreka [IOK
100 BOIHOBEIE CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
101 Bosnbl ne bpoins. [{nuna BosHbl e bpoiiis u pazmepsl bubmuorexa [JOK
00JacTH JOKaJIM3alluy ABHKYIIEHCS YaCTULIbI https://m.edsoo.ru/5df8bafl
. bubmuorexa [JOK
102 Kopryckya1spHo-BONHOBOH Ayansm https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX https://m.edsoo.ru/30dbal8e
104 Crneuuduxa usmepenuit B Mukpomupe. COOTHOIIEHUS bubnnoreka [JOK
HeonpeaenénHocrel [elizenbepra https://m.eds00.ru/65783dec
bubmuorexa [JOK
105 P
CUICHHE IPAQHICCKHX 3a1a1 https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
1 P
06 CHICHHE PACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
107 KonTpoubsnas pabora nmo temam: "OcHossl CTO", bubnuoreka [IOK
"KopnyckynsipHO-BOJIHOBOW Jyanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa. bubnuotexa [JOK
[TnanerapHast Mozens aToma Pesepdopaa https://m.edso00.ru/312b750a
bu6mmorexa [IOK
1 IT b
09 OCTYITIATRI bOpa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoOBHEH SHEpTUU aToMa bubmuotexa [JOK
BOJIOpOJIA https://m.edsoo.ru/cf74b1la
111 CrnoHTaHHOE U BBIH €HHOE M3JIy4YeHHE CBETa bubmmorexa [JOK
YA yi https://m.edso00.ru/f945d85c
112 Masep bu6mmorexa [IOK

https://m.edso0.ru/2288a0c4
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Hyxnonnas mopnens siipa I'eitsenbepra-MBanenko. 3apsin

bu6mmoreka [IOK

113
Y MaccoBoO€ 4Kcio Aapa. M3oronsl. PagnoakTmBHOCTH https://m.edsoo.ru/34ada5de
3aKOH paJMOaKTUBHOIrO pacnana. CBoiicTBa
114 HOHU3U LIEr0 U3IyYeHUA. Bimsiaue paaroakTHBHOCTH buGnnorexa LIOK
M i ) p https://m.edsoo.ru/aab98bef
Ha )KUBbIE OpraHu3Mebl. Jlo3umeTpust
DHeprusi CBSI31 HYKJIOHOB B sijipe. SIiepHbIe CUJIBI.
HedexT maccel sanpa. SnepHsie peakuun. SnepHbie
115 eakTopbl. IIpo0iIeMbl VIIpaBIIEMOT0 TEPMOSIIEPHOTO buGnnorexa LIOK
peartoprl. 11p yip PMOSACPHOTE https://m.eds00.ru/ff1758d0
CHHTE3a. DKOJOTHYCCKHE aCIIEKThl PA3BUTHS SACPHON
SHEPTEeTUKHU
Mertoapl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX
116 yactull. DynaamenTanbHble B3auMoeiicTBusA. bapruonsl, bu6mmoreka [IOK
Me30HbI U JienToHbl. [IpencraBinenue o CrangapTHOM https://m.edsoo.ru/lac08a5b
Mozenu. KBapk-TiItoOHHAss MOJIENb aJIPOHOB
®usuka 3a npeaenamu CtannapTHol Mojenu. TémHast
117 MaTepus U TéMHast sHeprus. EnuHcTBo Qusndeckoi bubmmorexa [OK
p PTHA. https://m.edsoo.ru/c026fd37
KapTHUHBI MUPA
118 DTanbl pa3BUTHA aCTPOHOMHU. 3HAUEHUE aCTPOHOMHU bubmmorexa [TOK
p P ' p https://m.edsoo.ru/ad73e145
[IpumeHUMOCTh 3aKOHOB (PU3UKHU JUIL 00BSICHEHUS
119 MPUPOIEI KOCMUUECKHUX 00BEKTOB. METObI bubmmorexa [TOK
pHp o https://m.eds00.ru/39c44028
ACTPOHOMHUYECKHUX UCCIIETOBAHUI
120 CoBpeMeHHbBIEC ONITHYECKUE TEIECKOTIBI, PAAHNOTEIECKOIIHI, bubnmoreka [JOK
BHeaTMoc(epHast aCTpOHOMHS https://m.edsoo.ru/4877aale
121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, bu6mmorexa [IOK
MJIAHEThI, UX BUAUMOE ABUIKECHHE https://m.edsoo.ru/aac588eb
122 Counneunas cucrema. Connue. ConHe4yHas akTUBHOCTb. bubnuoreka [IOK
Ucrounnk sHeprun CosHIA U 3BE3]] https://m.edsoo.ru/22748eb4
123 3BE3/1bI, IX OCHOBHBIC XapakTepUCTUKH. [lnarpamMmma bubnmnorexa [JOK

"CIIeKTpaIbHBIN KJIACC — CBETUMOCTD"

https://m.edso0.ru/42169944
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bubmuoreka [JOK

124 3Be3/1bI IVIABHOM MOCIIE10BATEILHOCTH
A A https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 38é31. CoBpeMeHHbIE
125 MIPEICTABJICHUS O MIPOUCXOKACHUH U 3BOJoMK CoJIHIIa bubmmorexa [JOK
peAt POHEXO https://m.eds00.ru/d09da494
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]
126 Muineunsbiii [1yte — Hama ["atakTuka. TUIIBI TATAKTHK. bubnunoreka [HOK
YéEpHble ABIPHI B sIpax TaJaKTHK https://m.edsoo.ru/7cd10a0a
127 Bcenennas. Pacmmpenue Beenennoii. 3akon Xa60ma. bubanoreka LIOK
Teopus bosbioro B3peiBa. PenukroBoe usiyduenue https://m.edsoo.ru/3dbdf0d2
bu6mmoreka [IOK
128 MacmrabHas ctpykTypa Beenennoil. Meraranaktuka
PYKTYP https://m.edsoo.ru/ce234633
bu6mmoreka [IOK
129 Hepeménnsie npo6ieMbl aCTPOHOMHH
P P ™ https://m.edsoo.ru/d37d9ffe
QDu3suueckuit npaxmukym 1o teme "MccnenoBanue
MarHUTHOT'O TIOJISl TOCTOSITHHBIX MarHUTOB" MK
130 "HccnenoBanue cBOMCTB (peppOMarHeTUKOB" HITH bubmmorexa [OK
" . PP https://m.eds00.ru/67361aef
HccnepoBanue necTBUS MOCTOSSHHOTO MarHuTa Ha
paMKy ¢ TOKoM"
QDu3uueckuil npaxmukym 1o teme "M3mepenune cuibl
131 Amrnepa" win "M3yueHue 3aBUCUMOCTH CUJIbl AMIIEpa OT bubnnoreka [JOK
cuibl Toka" win "OnpeneneHre MarHuTHON MHAYKIIUU Ha https://m.edsoo.ru/fcae91e9
OCHOBE U3MEpEHMsI CUiIbl AMmepa”
Quszuueckuit npakmukym no teme "MccaegoBanne
132 SIBJICHUS DJIEKTPOMArHUTHON MHAYKIMHU" WU https://m.edsoo.ru/c36658da
"Onpenenenyre HHAYKIMY BUXPEBOTO MarHUTHOTO 1o
QDuszuueckuit npakmukym no teme "MccaegoBanne
133 siBieHUs caMomHAyknun'" mwim "COopka Moenu bubmmorexa LOK
Ve " P https://m.edso00.ru/b8fb6391
AJIEKTPOMArHUTHOTO T€HEpaTopa
QDu3zuueckuii npakmukym 1o teme "M3mepenue nepuona
. bubmuorexa [JOK
134 CBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPY>KUHHOTO

MAasiTHUKOB"

https://m.edso0.ru/5d159d35



https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

@u3zuueckuii npakmuxym 1o teme "[IpeodpazoBanue

bu6mmoreka [IOK

135
SHEPIrUM B PYKUHHOM MasiTHUKE" https://m.edso0.ru/a28026bd
QDuzuueckuit npakmukym no teme "McciaegoBanue
MEPEMEHHOT0 TOKAa Yepe3 MOCIIe0BATEIbHO Eu6 10K

R noIMoTeKa

136 COeTMHEHHBIC KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WIIH .

" https://m.edso00.ru/89dc2d90
HUccnenoBanue paboOThl HICTOYHUKOB CBETA B LEMH
IIEPEMEHHOT0 TOKa"

137 QDu3suueckuii npakmukym 1o teme "Mzydyenue bubnnorexa [HOK
1apamMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
QDusuueckuit npaxmukym 1o teme "M3mepenune Eub 10K

noIMoTeKa

138 nokasareJs npenomienus crekia” wim "llomyuenue httos:

5 Y ttps://m.edsoo.ru/42569eal
M300paKeHHs B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3bI
QDusuueckuit npaxkmukym 1o teme "Mccnenopanue

139 3aBHCUMOCTH (POKYCHOTO PacCTOSIHHS OT BElIeCcTBa (Ha bubnuoreka [IOK
npuMepe Xuakux auH3)" win "M3mepenne GoKycHOTOo https://m.edso00.ru/b879fb3f
paccTosTHUS pacCEeUBAIOIIMNX JTUH3"

140 ®usnyecknii npakTHKyM 1o reme "Habmronenue bubnuoreka [IOK
T pakuuu, UHTEpPEpEeHIUH U MOJISIpU3aluu cBeTa" https://m.edsoo.ru/8b7ac737
QDu3suueckuit npaxmukym 1o teme "OnpeneneHne

141 UMITYJIbCA M SHEPTHH PEISITUBUCTCKUX YacTHll (IO bubnuoreka [IOK
¢dororpadusM TpeKoB 3apsKEHHBIX YACTHIL B MATHUTHOM https://m.eds00.ru/63756¢47
nosie)"

QDusuueckuit npaxmukym 1o teme "M3mepenune

142 nocrosiHHOM [limanka Ha OCHOBE UCCIEN0BAaHUS bubnuoreka [JOK
dororddexra" unu "UccraenoBaHue 3aBUCUMOCTH CUITBI https://m.edsoo.ru/eb916f82
TOKA Yepe3 CBETOAMO/] OT HAMPSKEHUS"

QDusuueckuint npaxmukym 1o teme "Uccnenopanue Eub 10K
nOIMOTEKA

143 CIEKTpa pa3peKeHHOro aTOMapHOT0 BOAOPOIa U

ba pasp P P https://m.edsoo.ru/ec651eb8
U3MepeHue nocTossHHoi Pundepra
144 @Du3zuueckuii npakmukym no teme "VccnenoBanue bubnuorexa [IOK

PaaroaKTUBHOTO (POHA C UCTIOJIB30BAHUEM J03UMeTpa"

https://m.edsoo.ru/c3dabe6e
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uin "M3yyeHue noriomnieHus: 6era-4yacTull aTroMUHueM"

Dusuueckuit npaxmukym 1o teme "Habmonenus
3BE3AHOrO HeOa HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN IS
orpezesieHus oJ0KeHUsI HeOeCHbIX 00BEKTOB Ha

bu6mmoreka [IOK

145
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEpPHOIO https://m.edso00.ru/1072021e
noJymapus u sipkue 38E3ap1" win "Habmronenus B
Teneckor JIyHbI, TUTaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUIeHUH"
O06o0meHre U cucTeMaTr3alus 3HaHuid. Poiab Ghusuku u
146 aCTPOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTMYECKOM, bu6mmoreka [IOK
COLIMAIBHOM M 3TUYECKOH chepax IesTeIbHOCTH https://m.edsoo.ru/ad6ddeed
YenoBeKa
O6o01mieHne u cucreMarusanus 3Hanuid. Ponb u mecto
147 ($U3UKH 1 aCTPOHOMHUHU B COBPEMEHHON HAy4YHOH KapTHUHE bubmorexa LHOK
™ P ¥ P https://m.edso0.ru/18f19f7c
MUpa
O06o001eHne U cuctemMatu3anys 3HaHui. Ponb
buznueckoit Teopun B GOpMUPOBAHHUH MPEACTABICHHHI O
148 ¢bu3nueckoil kapTHHE MUPa, MECTO (PU3NUECKOI KapTHHbI bubmmorexa LIOK
P pa, P https://m.edsoo.ru/e7d400f4
MHUpa B 001IEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O PUPOJIC
149 O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110 TeMe bubnnoreka [JOK
"Kunematuka" https://m.edsoo.ru/b032fc4b
150 O0001IeHre 1 cUCTEMAaTU3aLMS 3HAHUI 110 TEME bu6mmorexa [IOK
"Kunematuka" https://m.edso0.ru/4e31b507
151 O06o011eHre U cucTeMaTH3alus 3HaHUN TI0 TeMe bubnmoreka [JOK
"luHamuka" https://m.edsoo.ru/2dfbafcs
152 O06o0011eHe U cUCTeMaTU3alMsl 3HAHUH 110 TeMe bubnnorexa [JOK
"CraTuka TBEpaOro rena" https://m.edsoo.ru/3cca482e
153 O0001eHne 1 cucTeMaTH3als 3HaHUI 10 TeMe "3aKOHBI bu6nmoreka [JOK

COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/32a4d1a0
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154 O06o001IeHNEe U CUCTEMAaTH3aIis 3HAHUH 110 TeMe bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON Teopun" https://m.edsoo.ru/ed440ca8
155 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 10 TEME bubmuorexa [JOK

"Tepmoaunamuka. TennoBbie MalIuHbI" https://m.edsoo0.ru/c63f7¢c10
156 O0o01IeHre U cUCTeMaTU3allus 3HAHUN TI0 TeMe bubnmoreka [JOK

"ArperartHblie coctosinus BemiectBa. dazoswie nepexoapr"” https://m.edsoo.ru/1d36b5b1
157 O000111eHre U cUCTEMAaTU3aLMS 3HAHUI 110 TEME bu6mmoreka [IOK

"DnexkTpuueckoe mnosie" https://m.edsoo.ru/3bf0def9
158 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 10 TEME bu6mmoreka [IOK

"[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.edso0o.ru/71453ee6
159 O06o0menne u cucremaru3anys 3HaHui 1o Teme "Toku B bubimmoreka [IOK

pasznuuHbIX cpepax” https://m.edsoo.ru/3d40077a
160 O060011IeHNE U CUCTEMATU3AIUs 3HAHUI 10 TEME bu6mmoreka [IOK

"MaruutHoe nose" https://m.edsoo.ru/3b4c06ae
161 PesepBHblit ypok. O00011I€HNE U CUCTeMaTH3alMsl 3HAHU I bubnnorexka [JOK

1o TeMe "DJIeKTpOMarHuTHasi MHIyKius'" https://m.eds00.ru/053e2248
162 PesepBHblil ypok. O6001IeHNE U CUCTEMATHU3allHs] 3HAHUM bubnnoreka [JOK

o Teme "MexaHnnyeckue KojiebaHus" https://m.edso00.ru/d6310bfd
163 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3aIsl 3HAHUH bubnuoreka [IOK

1o TemMe "DIeKTpOMarHuTHbIe Kosie0aHus" https://m.edsoo.ru/5e2bb83d
164 PesepBHblit ypok. O0001IeHNE U CUCTEMAaTH3aIsl 3HAHUH bubnnoreka [JOK

1o TeMe "MexaHU4eCKne U 3JIEKTPOMarHUTHBIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 PesepBHblil ypok. O6001I€eHNE U CUCTEMATH3alHsl 3SHAHUH bubmuorexa [IOK

o reme "Onruka" https://m.eds00.ru/52ad1603
166 PesepBHrIit ypok. O000IIEHHE U CUCTEMATU3AIIHSI 3HAHHHA bubnmoreka [JOK

1o teMe "OcHoBel CTO" https://m.edsoo.ru/5bec1c65
167 PesepBHbIit ypok. O000IIEHHE U CUCTEMATHU3AIIHsI 3HAHHHA bubmuotexa [JOK

1o teMe "KopnyckynsipHO-BOJHOBOU Jyanu3Mm" https://m.edsoo.ru/f7c59d38
168 PesepBublit ypok. O6001IeHNE U cCUCTeMATHU3allHsI 3HAaHUH bubnuorexa [IOK

o teme "®dusuka atroma"

https://m.edsoo.ru/1f511654
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PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHIHA
169 no Teme "®u3nKa aTOMHOTO SApa U AIEMEHTAPHBIX
yactui"

PesepBHbIil ypok. O000I1ICHIE ¥ CHCTeMaTH3allHsl 3HAHUN
1o Teme "DieMeHTHhl acTpou3nuku"

170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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bu6mmoreka [IOK
https://m.edsoo.ru/905c5ce0

bu6mmoreka [IOK
https://m.edsoo.ru/2bffb94c
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHET0 0o01Iero 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKH
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

VY4uuThIBaTh TpPaHMILBl IPUMEHEHUS W3YYEHHBIX (QHU3UUECKUX MOJEIeH:
MaTepHaibHasi TOUKa, MHEpIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJO0, NACAJIBHBIN I'a3; MOAEIU CTPOEHUS ra3oB, KUAKOCTEH U TBEPIBIX Tel,
TOUYECYHBIN AIIEKTPUUYECKHUH 3apsijl — MPH PEIICHUH (PU3NIECKHX 3a/1a4

Pacnio3HaBaTh pu3nueckue siBIeHUs (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJAMHAMUKHM: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE TMAaJeHHE TeJl, JABHXKEHHE I10
OKPYXKHOCTH, WHEpIHs, B3aWMOJCHCTBHE Tel; AUQQy3usi, OPOYHOBCKOE
JBUKEHHUE, CTPOCHME >KMJKOCTEH M TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel
Ipy HarpeBaHUM (OXJIAXJEHHUU), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOHJEHCAallUs, IJIaBJICHUEe, KPpUCTAJUIU3allMsl, KUIIEHNE, BIaXKHOCTh BO3/1yXa,
MOBBILICHNE JIaBJIEHUS T'a3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXy apaMeTpaMH COCTOSIHUA ra3za B M30IpoLeccax; dJIEKTpU3aLus Tell,
B3aMMOJECHCTBHE 3aps 0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBUYKEHUE, UCTOJb3Ys (PU3MUECKHUE BETMYHMHBI:
KOOpPJIMHATA, MyTh, IEPEMEIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIA,
UMIyJbC TeJla, KWUHETHUYECKass DJHEprus, IMOTEHUUalbHAas JHEprus,
MexaHu4deckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  OMHMCAHUM
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICT HCIOJIb3YEeMbIX BEIMYHMH, UX
0003HaueHHUsI M EAMHUIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SBIICHUSA,
UCTIONB3YS (M3MUECKHUe BETUYMHBIL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETHYeCcKas SHEPTUst Xa0THYECKOTO JBUKEHUS MOJIEKYII,
CpPEIHEKBaJI[paTU4YHAsi ~ CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOIP(GUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATEIIS, TIPU OMKMCAHUM MPABHIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI MCTIOJIb3YeMBIX BEJIWYWH, WX 0003HAYECHHs] W €IUHUIIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIUYUHY C JPYTHUMH
BEJIMYMHAM

10.6

OnwuceiBaTh ~ W3y4YCHHBIE  JJCKTPUYECKHE  CBOICTBa  BENIECTBA |
AJICKTPUYECKUE SIBJICHUS (IIPOIECCHI), UCIIONB3Ys (PU3NUYECKHE BEITUYHHBI:
ANEKTPUYUCCKUI  3apsifi, DJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh IO,
MOTEHIINAJ, Pa3HOCTh IMMOTCHIIMAIOB; MTPH OMUCAHUHU MTPABHIBHO TPAKTOBATh
q)HSH‘-IGCKI/II\;I CMBICJI UCITIOJIB3YCMbIX BCJINYHH, UX 0603Ha‘-ICHI/I$I n CAUHUIBI,;




yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOLIME NAaHHYIO (U3MYECKYIO BEIUYHMHY C
JIPYTMMH BeTUYMHAMHU

10.7

AHAIM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHHS, UCIIOIB3YS (PU3NIECKUE
3aKOHBI M TPUHIHUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM OTCYETa; MOJCKYJISIPHO-KHHETUUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPTUU TEIUIOBOTO JBMKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUUYECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (DOpMYITHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHS (TPAHUIBI, 00JACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
UCIIOJIb30BaHUS B IOBCEITHEBHOMN KU3HU

10.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/IBI/I‘ICCKI/IX SIBJICHUA U
MponecCoOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y Y4EOHOr0 IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcyiecTBisITh MpsIMblE M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUs U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXAY (PU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yibTaThl  MOJYYEHHOW  3aBUCUMOCTH
bU3NYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUS

Cobmo1aTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEICHUU UCCICTOBAHUHI B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C MCITIOJIB30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB n
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
u GopMysbl, HEOOXOoAWMBIC IS €€ pEIICHHS, MPOBOAWTH PACUYETBl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HMUECKOU BEIIMUNHBI

Pemarn Ka4eCTBEHHBIC 3aJa4H: BBICTPaUBaTh JIOTUYECKH

HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYKICHHM C ONOpOH Ha U3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHE SBICHUS

10.15

Hcnonp3oBaTh  mpH  pelIEHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpPETallMd U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIONMYJSpPHOU
uH(pOpMallMK, TOJTYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU




aHAJIM3UPOBATh MOTyYaeMyro HH(popMaluio

10.16

[IpuBoAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3HKOB
B Ppa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp3oBarh TeopeTHYECKUE 3HAHUS N0 (QU3UKE B IMOBCEIHEBHOW KHU3HU
uis  obecriedeHus: 0e30macHOCTH TpU  obOpamieHHMH ¢ npubopamu U
TEXHUYECKHMHU YCTPONCTBAMH, JJIsl COXPAHECHUS 3/I0POBbsl M COOJIIOJICHUS
HOPM 9KOJIOTUYECKOT0 MOBEICHUS B OKPYKArOLIeH cpezie

10.18

11 KVIACC

Kon
NpoBePsIeMOro
pe3yJbTara

111

11.2

11.3

PabGorare B rpymnme C BBIIOJIHEHWEM pA3IMUYHBIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALMOHATIBHO PACIPEACIATh 00I3aHHOCTU U
IJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHMBATh BKJAJ Ka&XJIOr0 U3 YYAaCTHUKOB TIpPYyIIbl B peUICHUE
paccMaTpuBaeMoii MpooIeMbl

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa3OBaTeJII)HOI71 nporpaMmmasl CpeaIHEro oﬁmero 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHI, B MPAKTUYECKOW JESITEIBHOCTH JIOJIEH, ILEIOCTHOCTh M
€IMHCTBO (PM3UYECKON KapTUHBI MUPa

YuuTHIBaThH T'paHULlbl TIPUMCHCHUA HN3YUYCHHBIX (I)PBH‘IGCKI/IX MOJETIeH:
TOYECYHBIN BHCKTpI/I‘ICCKI/Iﬁ 3apsan, sACpHad MOACIbL aTOMa, HYKIIOHHas
MOZCIIb aTOMHOTI'O sApa IIpU pCHICHUN (I)I/IBI/I‘ICCKI/IX 3aaad

PacnioznaBate (usnueckue sBieHus (Iporecchl) U OObICHITh UX HA OCHOBE
3aKOHOB  3JIEKTPOJMHAMUKHM UM KBAaHTOBOM (DM3MKM: 3JIEKTpHUECcKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE IEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, IIEKTPOMarHuTHasl MHAYKLNUS, IEHCTBHE
MarHMUTHOTO IIOJII Ha MPOBOJHUK C TOKOM M JBIWXKYILMMHCSA 3apaf,
3JIEKTPOMarHUTHBIE KojeOaHus u BOJIHBI, IpSIMOJIMHEHHOE
paclpocTpaHEHHE CBETa, OTpaKeHHWe, MpeloMiieHue, HHTephepeHLus,
Tupakuus U MoJspu3alus cBeTa, AUCIIEpPCHs CBeTa, (POTOANEKTPUUECKUN
apdext (pororddexT), cBeTOBOE MaBiIeHNE, BOSHUKHOBEHUE JTUHEHYIATOTO
CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas W  HCKYCCTBEHHas
pazoaKTUBHOCTD

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKHUE, AICKTPHUECKYI0 MPOBOJUMOCTh PAa3NIUYHBIX CpEl) W
AJICKTPOMArHUTHBIE  sIBJICHUS  (NIPOILIECCHI), HCIONB3ys  (pu3nueckue
BEJIMYMHBL: JIEKTPUUECKUH 3aps]l, CHJIa TOKa, SJEKTPUUYECKOe HalpsHKeHue,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3sHOCTh mnoreHnuanos, JJIC, pabora
TOKa, MHIYKIMS MarHUTHOTO Tojs, cuia Awmmepa, cwia Jlopenua,
UHIYKTUBHOCTD KAaTYIIKH, SHEPTHsl 3JEKTPUUYECKOTO M MarHUTHOTO IIOJIEH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja




11.5

TOKa B TpPOLIECCE TaPMOHUYECKUX IIEKTPOMArHUTHBIX KOJIEOAHUH,
(oKycHOE pacCTOSIHME€ M ONTHYECKas CHuia JIMH3bI; I[PH ONHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEJIMYMH, UX
0003HAUCHHsI W EIUHHIIbI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3UUECKyIO BETUUNHY C IPYTUMHU BEIMYMHAMU

OnucelBaTh WM3y4YCHHBIC KBAHTOBBIE SBJICHHWS M IPOLECCHI, HCIOJIb3Ys
¢u3nUecKrue BETUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJypacraja,
JHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHUCAHUU IPABWIBHO TPAKTOBATH
(U3UUECKUil CMBICI MCIIOJIb3YEMbIX BETUYMH, UX 0003HAUCHUS U €AMHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO BEIUYHMHY C
JPYTUMH BEJTMUMHAMM, BBIYUCIAT 3HaUCHUE (PU3NUECKOI BETMUNHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3YsS (PU3NIECKHE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
3JIEKTPOMArHUTHOM MHIYKLUH, 3aKOH NPSMOJIMHEHHOIO pacHpOCTpaHEHUs
CBETa, 3aKOHbI OTPA)XKEHUS CBETA, 3aKOHBI MIPEJOMJICHUS CBETa, YpaBHEHUE
OiHmreitHa a8 QoTorddexra, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXpPaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHHs 3JICKTPUYECKOIo 3apsijia, 3aKOH
COXpaHEHMsI MacCOBOIO 4YHcia, MOCTynaTel bopa, 3aKoH pajanoakTHUBHOIO
pacmaja; IpuU STOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BBbIpaXXEHHWE M ycjoBHsl  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

OHpe,I[eJ'IfITL HalpaBJICHUEC  BCKTOpAa HWHAYKIIMKM  MArHuTHOI'O  ITOJIA
MMPOBOJAHUKA C TOKOM, CHJIbL AMHepa N CUJIbI HopeHua

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajioM,
TOHKOH JIMH30U

11.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/ISI/I‘I€CKI/IX SIBJICHUA U
MponecCoB C UCIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHUS, MPOBOJUTE OTBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsiMblE M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

11.11

HccnenoBath 3aBUCHUMOCTH (U3WYECKMX BEJIMYHMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHMI; NP 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHpPOBATh
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BHJE
TabJIML ¥ TpauKOB, e7aTh BHIBOJBI 10 PE3yIbTaTaM UCCIIEI0OBAaHUS

11.12

Cobmronats mpaBuia 0€301MacHOrO TPyAa MPH MPOBEJCHUN UCCIICIOBAHUIH B
paMkKax  y4eOHOTO  OSKCIEPHUMEHTa, y4eOHO-HMCCIIEeOBATEIbCKONH U
HPOEKTHOHN AEATENLHOCTH C UCITIOIb30BAHUEM N3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3amauM ¢ SBHO 3aJaHHOM (hU3MUYECKOW MOJeNbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a7jaud BBIOMPaTh (QU3NYECKYIO MOJEIb, BBIACIATh (U3NUECKUE BEINUUHBI




u Qopmyibl, HeOOXoAMMBbIE NSl €€ peuIeHHs,, MPOBOAUTH pacuéThl M
OLICHUBATh PEAIbHOCTbH MOJYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHUUNHBI

11.14

Pemarp KauyeCTBEHHbBIE 3a/1auu: BBICTpauBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETMOYKY PACCYKICHHI C ONOpOd Ha HU3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

11.15

Ucnonp3oBath  mpu  pemieHMM — yd4eOHBIX  3aad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpPIPETAllUd U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJSPHOU
uH(pOpMallMK, TOJYYEHHONH W3 pa3jIMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

11.16

OOBSCHATh TPUHLHUIBI JIEUCTBUS MAIllMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3auyarh YyCIOBUS UX 0OE€30MaCHOTO HCIOJIL30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

11.18

11.19

[IpuBOAMTH TpUMEPHI BKJIaa POCCUHCKUX M 3apyOSKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOLECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHuss 0€30MACHOCTH TIpH  OOpallleHHH C MpuOOpaMH H
TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHEHHS 370POBBS M COOJIIOJICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpeie

PaGoraTte B rpymnme C BBINOJHEHHEM pA3IUYHBIX COILMATIBHBIX PpOIIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAMOHATEHO PACHPENeNiaTh 00SI3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCT B HCCTAHJAAPTHBIX CUTYyallMAX, aJCKBATHO
OLCHMBATb BKJIad KaXJ0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi poOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

1.1

1.2

®usnka — Hayka o mpupone. Hayunwle MeTonnl
MO3HAHMA OKpYXarouiero mupa. Poip sxcnepumenra
U TEOpUHM B TpoIecce TO3HAHUS TMPUPOJIBI.
DKcrepuMeHT B pusuke

MogenupoBanue  (GU3MYECKUX  SBICHUH U
nporieccoB. Hayunble rumotessl. ®dusnyeckue
3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMIT COOTBETCTBHS.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAydyHOM  KApTUHBI  MHUpa, B
NPaKTUYECKOHN eATeIbHOCTH JIIOICH

MEXAHHUKA
KMHEMATHKA

2.1

2.11

212

2.1.3

2.14

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuérta.
Tpaexropus

[lepemenienne, CKOpOCTh (CpeAHsisi  CKOPOCTH,
MT'HOBEHHAsl CKOPOCTh) i YCKOPEHUE MaTepHaIbHOM
TOYKH, HUX HpOGKIII/II/I Ha OCU CUCTCMBbI KOOpI[I/IHaT.
CroxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBwkeHue. ['padukn  3aBUCUMOCTH  KOOpJHUHAT,
CKOPOCTH, YCKOPEHMS, IIYTHU U IEpEeMEIICHUS
MaTepUalbHOU TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

2.15

KpuBonmnelinoe JIBUYKEHUE. PaBrOMepHOE
JBUXCHUEC MaTepHaJTBHOfI TOYKH IIO OKPYXHOCTH.
VrioBast cKOpOCTh, JUHENHAs CKOpOCTh. llepron u
gacroTa. L{eHTpocTpeMuTenbHOe yCKOpeHre

2.16

TexHuuecKkrne YCTpPOMCTBA: CHUIOMETp, JABUKCHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE Mepeaavu

2.1.7

[Tpaktuyeckue paboTel. V3MepeHne MrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLUCHUS MEXAY
MyTSIMHU, PO IEHHBIMU TEJIOM 3a
MIOCJIEIOBATEIbHbBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JIBKEHUM C Ha4aJIbHON
CKOpPOCThIO, paBHOM Hym0. M3ydeHune IBUKEHUS




mapuka B BA3KOW KUAKOCTU. V3ydeHHe NBUKEHUS
Temna, OpOIIEeHHOTO TOPU30HTAIBHO

2.2

2.3

JUHAMUKA

2.2.1

2.2.2

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

Macca tena. Cuna. [IpuHuun cynepno3uiyu cuil

2.2.3

Bropoii 3akoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme orcuéra (MCO). Tpernit
3akoH HbploTOHa 11 MaTepHaIbHBIX TOUEK

2.24

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUsS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuiia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Tela

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAIlCHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKUX CHIl. MccnenoBaHue 3aBUCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIIUX B JIedhopMupyeMoit
NPYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yClIOBUN PaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

Nmmynse MaTepUalbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepHUATbHBIX TOYEK. IMITYJIbC CHITBI U M3MEHEHUE
UMITYJIbCa TeTa
939 3akoH coxpaHeHust umiyiasca B MMCO. PeaktuBHoe
e JIBUKEHUE
2.3.3 Pabora cuibl
2.3.4 MOIIHOCTD CUJTBI
935 Kunerndeckass »Heprusi MaTepuUaIbHOW TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenmansHas sHeprud. [loTeHIManbHass SHEPrus
936 yIpyro nedpopMUPOBAHHOM MIPYXUHBIL.
o [ToTeHnMaNbLHAas SHEPTHS Tea BOIM3H TOBEPXHOCTH
3emun
2.3.7 [TorennuanbpHble U HEMOTEHIIMAIBHBIE CHIBL. CBA3b




paboThl HEMOTCHITMAIBHBIX CHJ C H3MEHEHHEM
MEXaHUYECKOW HSHEPruh CHCTEMBI Tel. 3aKOH
COXpaHeHI/IH MCX&HH‘ICCKOﬁ 3Hepr1/11/1

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHu4yeckue  yCTpPOMCTBA:  ABUIXKEHUE  PakKeT,
h BOJIOMET, KOTIE, [IPYKUHHBIH MHCTOJIET
[TpakTrueckue padboThl. M3yueHne CB3U CKOpOCTEH
5310 Tel Mpu Heynpyrom ynape. MccnempoBanue cBS3U

paboTBl CcHJBI C UW3MEHEHHEM MEXaHHUYeCKOM
SHEPIUHU Tea

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

311

3.1.2

3.1.3

OcHoBHbIE IIOJIOYKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH. BpPOyHOBCKOE [BHIKEHUE.
Huddysus. Xapakrep ABIKESHUS U B3aUMOICHCTBHS
YaCTHUL| BELIECTBA

Mopenu CTpoeHHUs Ta30B, XKUIKOCTEH M TBEPIBIX
Te1 U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
STHUX MOJEIEN

Macca MOJIEKYJL. KomnnuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

3.15

3.1.6

TermmmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

Monens upeanpHOro rasza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa

AOlcomoTHas Temreparypa Kak Mepa CpegHei

KMHETUYECKOM OHEPruu  TEIUIOBOTO  JBUKCHMS
yactuil ra3a. lllkana remnepatyp KenbBuna

3.1.7

VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

3.18

3.1.9

["a30BBIC 3aKOHBI. M30MpoIIecChHl B HICATEHOM Ta3e ¢
MOCTOAHHBIM KOJIMYCCTBOM BCHIECCTBA: H30TEpPMa,
M30X0pa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHne macchl Bo3ayxa
B KJIacCHOM KomHaTe. VcciaenoBaHHe 3aBHCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasza

3.2

OCHOBbI TEPMOJIMHAMUMKNU

3.2.1

TepmonnHamuueckas cucrema. BnytpeHHss
SHEPrus TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MCHEHHUS

3.2.2

KomnyectBo Temnotsl u  paborta. BuyTpeHHss
SHEPIUsi OJHOATOMHOI'O UJI€aIbHOI0 ra3a




3.2.3

3.2.4

3.25

3.2.6

Buer TeIUIOTIEpe1avuu: TETTIOMPOBOIHOCTb,
KOHBEKIIUS, W3TydyeHue. TemmoéMKOCTh  Tena.
VYnaenpHas  TEeIIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeaue

[lepBbiii 3akoH TepMoauHaMuku. [IpumeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IpOLIeccaM.
['padmyeckas uHTEpHIpETaIivs PabOTHI Ta3a

TenmoBele  MAaIIMHEL. [Ipuniuner  nelcTBUA
TEIJIOBBIX MamuH. IIpeoOpa3oBaHusi JHEpruu B
TEINIOBBIX MamuHaxX. Koadduiuent moae3noro
nevictBus (nanee — KI1JI) termoBoit Mamunubl. [{uki
Kapno u ero KIIJI

Bropoit 3akon TtepmoauHamuku. HeoOpatumocTb
MPOLECCOB B MpupoAe. TemioBble IBUTATEIH.
DKOJIOTHYeCKHe MPOOIEeMbI TETNIOIHEPTeTUKH

3.2.7

TexHu4eckue yCcTpoMCTBa: JBUIATENb BHYTPEHHETO
cropaHusi, OBITOBOI XOJOIMIIbHUK, KOHIHIIMOHED

3.2.8

[IpakTuueckue pabotel. l3Mepenue yaenbHOI
TEIIOEMKOCTH

ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBLIE ITEPEXO/IbI

[TapooOpa3zoBanue W KoHaeHcaiws. Vcnapenuwe wu

331 KUIEHUE. YJleabHas TEIUIoTa MapooOpa3oBaHUs.
3aBUCHMOCTh TEMIICPATypPhl KUTICHHUSI OT TaBJICHUS
332 AOcComoTHas U OTHOCUTENIbHAS BIIaXXHOCTh BO3yXa.
o Haceprmennsrii map
Teépnoe Tteno. Kpucramnuueckue u amopdHbie
3.3.3 Tena. AHMU30TPONUS CBOWCTB KpUCTAJLIOB. JKuakue
3.3 KpucTaiybl. COBpeMEHHbIE MaTepPHAIIbI
' 334 [InaBienne W KpucTauM3anus. Y AeiabHas TEmIoTa
e wiasnenus. Cyoaumanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: THUTPOMETP u
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU TOTYUCHHS
o COBPEMEHHBIX  MaTepUalOB, B TOM  YHCIE
HAHOMAaTePHAaJIOB, U HAHOTEXHOJIOTUHU
337 [TpakTnueckue paboTel. WM3mepeHue BIAXKHOCTH
e BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3anus Tel. OJeKTpudeckul 3apsaa. [Ba
o BUJIA DIIEKTPUYECKUX 3aPSI0B
4.1 41.2 [IpoBOAHUKY, AUIIEKTPUKHU U TTOTYIIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsaaoB. 3akon Kynona
4.1.5 DIIeKTpUUIECcKoe oJie. HamnpsoxéanocTs




anekTpuyeckoro mois. IlpuHnun cyneprno3unuu.
JIuHuK HanpsHKEHHOCTH IEKTPUYECKOTO MO

416 Pa6ora cuI AIIEKTPOCTATUYECKOTO OIS
o [MoTennmain. Pa3HocTh MOTEHIINAIOB
[IpoBOIHUKHM ¥  JUAJNIEKTPUKA B  TMOCTOSSHHOM
4.1.7 ANEKTPUYECKOM 1oJIe. Jusnexrpudeckas
MIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
4.1.8 MJIOCKOTO KOHJEHCAaTopa. ODHEPrus 3apsKEHHOTO
KOHJIEHCcaTopa
Texnuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHWHBIN IIPUHTED
4110 [Ipaktuueckune paboTHI. H3mepenne

BHCKTPOéMKOCTI/I KOHJACHCATOpa

4.2

OCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421

422

YcnoBus CYyILIECTBOBAHUSA HOCTOSIHHOTO
anekTpuueckoro Toka. Mictounnku Toka. Cuia Toka.
IlocTOsSHHEII TOK

HaHpH)KeHI/Ie. 3akon Oma JJIL y4aCTKa e

4.2.3

4.2.4

4.2.5

DnekTpuueckoe COIPOTHUBIICHUE. VY nenvHoe
COINPOTHBIICHUE BEIIECTBA

[TocnenoBarenpHOE, TapaieIbHOE, CMEIIAaHHOE
COEIMHEHUE TPOBOIHUKOB

PabGoTta snextpuyeckoro Ttoka. 3akoH J[[xoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOUIHOCTh 3JEKTPUIECKOrO TOKA
anekTpoaBkymas cuna (gamee — OJIC) wm
BHYTpEHHEE COMPOTUBICHHE HCTOYHHUKA TOKa.
3aKkoH OmMma JUISL MOJHOMN (3aMKHYTO¥)
aneKTpudeckoit nenu. Kopotkoe 3ambikanue
DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.

3aBHCHMOCTD COIIPOTUBJICHU A METAJlJIIOB oT
TEMIICPATYPhIL. CBCpXHpOBO)II/IMOCTL

4.2.9

OJIeKTpUYecKuil TOK B  Bakyyme. (CBoiiCTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[MomynpoBonuuku. CoOOCTBEHHAass U TMpUMECHas
MPOBOJUMOCTb TMOJYIPOBOAHUKOB. CBOMCTBa p-N
nepexona. [lomynpoBogHKOBbIE TPHUOOPHI

4211

DNIEKTPUUECKUI TOK B 3JIEKTPOJIUTAX.
DIEKTPONUTHYECKAs JUCCOLMAIUS. DIEKTPOIIU3

4.2.12

DJIeKTpUYeCcKui TOK B ra3zax. CaMOCTOSATEIbHBIN U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. [1nazma




4.2.13

TexHUYecKre YCTpOICTBA: aMIIEpMETP, BOJBTMETP,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTpOHArpeBaTe/IbHbIE
puOopHI, AJIEKTPOOCBETUTENbHBIE  TPHOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTope3nucTopsl,
IIOJIYTIPOBOIHUKOBBIN JTMOJI, TajlbBaHUKA

4.2.14

[IpakTuyeckue paboThl. M3ydeHue CMeEIaHnHOTo
COCIMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOUHMKA TOKa U €0
BHYTPEHHETO COIPOTHUBIICHUS. HaGmonenne
JIIEKTPOJIA3A



11 KIIACC

Kon Koanposepsiemoro
IIpoBepsieMble 371eMeHTHI COAEPKAHNUS
pa3aesia  3JieMeHTa
4 OJIEKTPOJMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA
431 [TocTositHHBIE MAarHuTHI. BzaumoneiictBue
ITOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osne. BeKTOp MarHUTHOW MHAYKIIMH.
432 IIpunnun cynepno3uuuy. JIMHMM MarHUTHOU
nHAyKuud. KapTuHa TuHUNA MarHUTHOW MHAYKLIMHU
II0JIS1 IIOCTOSIHHBIX MAarHUTOB
MaruutHo€e 1oJjie TpoBOJAHUKA ¢ TOKOM. KapTtuhna
JUHUW TOJS JJIUHHOTO MPSMOTO MPOBOAHUKA H
4.3.3 3aMKHYTOTO KOJIbIIEBOTO MPOBOJHUKA, KATYIIKU C
TOKOM. OmbIT Opcrena. BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Monaylb U HampaBJCHHE.
4.3.5 JIBuKeHMe 3apspDKEHHOM 4acTULBI B OJHOPOJHOM
MarHuTHOM noJie. Paborta cunsl Jlopeniia
4.3.6 SIBneHune 3NeKTpOMarHuTHOM MHIYKIIUU
43 4.3.7 IToToK BEKTOpa MarHUTHOW MHIYKLIUH
' 438 OJC wuHaykumu. 3aKOH  BIIEKTPOMAarHUTHOMN
unaykuun Papaes
Buxpesoe snexrpuyeckoe none. 3C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTyHaTeIbHO B
OJIHOPOJIHOM MarHUTHOM MOJIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOoCTh. SBNeHune camounaykuuu. /C
CaMOUHTYKITUU
4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIITIKA C TOKOM
4.3.13 DNIEeKTpOMarHUTHOE T0JIe
TexHUYECKHE YCTPONCTBA: TTOCTOSHHBIC MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[Ipaktuueckue paboTbl. M3yueHne MarHWUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. McciaenoBanue aeicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  gBi€HUA  DJIEKTPOMArHUTHOM
WHIYKIAH
5 KOJIEBAHHWA U BOJIHBI
£ 1 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S

5.11

KonebarensHast cucrema. CBoOOIHBIE KOIEOaHMS.




5.2

INapmonnueckne konebanus. Ilepuon, uacrora,
aMIIuTya 1 (asza KoneOaHuit

5.1.2

[IpyXuHHBIA MassTHUK. MaTeMaTH4eCKUil MaSTHUK

5.1.3

5.1.4

5.15

5.1.6

YpaBHeHue TapMOHUYECKUX KoJeOaHui.
Kunematnyeckoen  JAMHAMUYECKOE  OINHUCAHHE
K0JIe0aTEIBHOTO JIBMKCHUS

[IpeBpamienue 3HEpruM IpPH TapMOHUYECKUX
kosebaHusax. CBA3b  aMIUIMTYAbl  KOJIeOAHUH
MCXOJIHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHUi
€€ CKOPOCTU U YCKOPEHMS

KonebarenpHbIii KOHTYP. CBoOopanbIe
DJICKTPOMArHUTHBIC KOJICOAHHUS B  HJCATLHOM
KOJICOATEIbHOM ~ KOHTYpEe. AHAJOTHS ~ MEKIY
MEXaHUIECKUMHU U 3JIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

3aKkoH COXpaHCHHUA  OHCPruuM B  HUIACAJIbHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

BrinyX1€eHHBIE MEXaHUYECKUE KOJIeOaHUSL.
Pe3onanc. Pe3onancHas kpuBas. BbBIHYyXIEHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

5138

5.1.9

5.1.10

5.1.11

[Tepemennsblit Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
TOK.

MoOIHOCTh MEPEMEHHOTO TOKA. AMIUINTYIHOE H
JEHCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U HAIIPSDKEHUS
Tpancpopmarop. IlpousBoactBo, mnepenaya u
notpebieHue JEKTPUYECKOU SHEPIHUH.
OKOJIOTUYECKHE  PUCKH  MPU  NPOU3BOJCTBE
AIIEKTPUYECKON SHEPIHH. Kynerypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUHU B MOBCEIHEBHOU
KU3HU

Texnuueckue YCTPOMCTBA: ceifcmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesad

5.1.12

[TpakTiueckue paboTHL. Uccnenosanue
3aBHCHMOCTH I€pHoJia MaJIbIX Kosie0aHuil rpy3a Ha
HUTH OT JUIMHBI HUTH M Macchl Tpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B ILENH U3
MIOCJIEZI0BATENBHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U pE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHLBIE BOJIHbBI

MexaHudeckue BOJTHBI, yCJIOBUS

591 pacrnpocTpaHEHHS. [Tepuon. CxopocTh

o pacIpocTpaHeHus W JUIMHA BOJHLL [lonepednsie u
POJIOJIbHBIC BOJHBI

5992 #H#Par###  Uuatepdepentus  u - audpaxmus

MECXaHNYCCKHUX BOJIH




5.3

5.2.3

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

5.2.4

5.25

DONEeKTPOMarHUTHBIC BOJHBI. YCJIOBUS H3ITY4E€HUS
AJIEKTPOMArHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31eKTpOMaruuTHoOil BOJIHE B
BaKyyMme

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KCHUE,
MIpesioMIICHHE, noJisipu3anus, nudpaxius,
untepdepeniysas. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

5.2.8

[IpuHIMIIBL ~ pagWoOCBS3W W TCICBUACHMS.
Panuonokamnus. DIIEKTPOMAarHUTHOE 3arps3HCHHE
OKPYXAaIOILEH Cpeabl

TexHuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JAMAarHOCTHKA B
TeXHUKE W MEIMIHMHE, pajaap, paauoNnpUEMHUK,
TEJEeBU30p, aHTeHHA, TeneoH, CBY-meun

OIITUKA

531

5.3.2

5.3.3

IIpsMonuHEtHOE  pacIpOCTpaHEHHWE CBETa B
oaHopoHOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenne n300pakeHHi B INIOCKOM 3epKalie

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpEJIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb MMPECIOMJIICHUA

5.34

5.35

5.3.6

5.3.7

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus cBeta. CloXHBIN cOCTaB OEIOT0 CBETA.
LBet

Coluparomue U pacceuBaronyue JWUH3BL TOHKas
nrH3a. POKYCHOE PAaCCTOSHUE U ONTUYECKas CHJIa
ToHKOM JuH3bL. [locTpoenue u3z00pakeHUil B
coOMparIIMX U pacceuBaromx JuH3ax. Gopmyna
TOHKOI JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JIMH301

IIpenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTUKH

5.3.8

Nutepdepentusa cBera. KorepeHTHbIE UCTOYHUKH.
YcnoBus HaOI01eHus MaKCHMYMOB u
MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus cBera. JludpakunoHnHas pemérka.
YcnoBue HaOIIOICHUS TIIABHBIX MaKCHMYMOB TIPH
NaJicHi  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
T (PpaKITMOHHYIO PEIIETKY




5.3.10 [Tomstpusarus cBera

Texnuueckue YCTPOMCTBA: OYKH, aymna,
¢doroanmnapar, IIPOEKIIMOHHBIN annapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OIITHKA,
JU(pPaKLMOHHAS PEIIETKA, OISIPOU]

5.3.11

[Ipaktuyeckue paboThl. V3mepeHue mokazaTens
5312 IIPEIOMIICHUS. Hccnenosanue CBOMCTB
o n3o0pakeHuil B nuH3ax. Habmonenue nucnepcun

CBETa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHBI IIPpUMCHUMOCTHU KJ1aCCUYECKOM
MCXaHHUKH. HOCTy.]'IaTLI TCOPHUU OTHOCHUTCIIbBHOCTH:
HHBAPpUAHTHOCTL MOAYJA CKOPOCTH CBCTa B

6.1

BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIIITEITHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.

6.2
38.M€,Z[J'I€HI/IC BpPEMCHHU U COKPAIICHHUC NJINHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI

CBsi3p  Macchl C DJHEPrHe ©  HMIIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbI. DHEPrusi MOKOS CBOOOIHOM
YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

7.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.11 ¢doToHa ¢ ero 4yacToTod. DHEprust U HUMILYJIbC
dotona

OtkpeITHE U uccienoBanue Gorodpdexra. ONbITHI
7.1.2
A.T'. CtoneroBa. 3akoHbl hoTOdIPdeKTa

713 VpaBHenue OifHmTeiiHa s poToaddexTa.
o «KpacHas rpanuna» porosdpexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

TexHuueckue yCTpoOMcTBa: ¢doTro31eMEHT,
¢doronaTunK, CONHEYHas 6aTtapes, CBETOANO

CTPOEHUE ATOMA

7.1.6

Mopnens atoma Tomcona. Onbiter Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHHUs aToma. [ImanerapHas
MoJieIb aToMa

IToctynarel bopa. W3mydeHue u mOIVIOIICHHE
799 ($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
o SHeprud Ha apyroil. Buabl cmextpo. Crekrp

YPOBHEW SHEPTUHU aTOMa BOJIOPOJIa

BosHOBBIE CcBOMcTBa yactul. BonHbl nae bporns.
7.2.3 KopmyckynsapHo-BonHOBOH nyanusm. Jludpakuus
AJIEKTPOHOB Ha KpUCTaJlIax

71.2.4 CrnoHTaHHO€ ¥ BBIHYXACHHOEC  H3JIyYCHHE.




7.3

YCeTpoiCTBO U IPUHIIUTI PaOOTHI J1a3zepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIN aHAIN3
(criexTpockor), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE PO

7.3.1

Meronsl HAOJII0IEHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTue pagnoaktuBHOCTH. OnbITH Pezepdopaa
M0  ONpEACNICHUIO COCTaBa  PaTUOAKTUBHOTO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BIusHue paquoakTHBHOCTH HA JKUBBIC
OpTaHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTHEe TpOTOHA U HeWTpoHa. HykinonHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsa
saapa. MaccoBoe unciio sipa. M3otomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacma. lNamma-usnyuenue. 3akoH
paZoaKkTUBHOTO pacmaja

DHeprus CBS3M HYKJIOHOB B sAzpe. SIaepHbIe CHUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii  peaktop. TepMoOsIepHBI  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI AJIEPHON 3HEPTreTHKH.
OKOJIOTUYECKHUE ACHIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUA

7.3.9

7.3.10

TexHu4yeckne yCTpOMCTBA: JIO3UMETP, Kamepa

Bunscona, siaepHblil peakTop, arToMHas 6ombOa

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB

yacTuIl (110 TOTOBBIM (hpoTorpadusim)
BJIEMEHTHI ACTPO®U3UKU

8.1

8.2

Bun 3Bé3gHoro neba. Co3Be3nus, sSpKue 3BE3MBI,
IJIAaHETBI, UX BUAUMOC IBUKCHUC
Conneynast cucreMa. [lmaHeTsl 3eMHON TpYIIIBL.

IInaneTeI-TUTAHTEl U UX CITYTHUKH, KAPJIIMKOBBIC
mIadHeTel. Manbie Tena COTHEYHOM CHCTEMEBI

8.3

Comnne, ¢otochepa m armochepa. ConHeunas
AKTUBHOCTDH

8.4

Uctounuk sHeprum CosHIa U 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMIleparypa, ux
B3aUMOCBs3b. JluarpaMMa «CIeKTpaabHbIM KIacc —
CBETUMOCTBY. 3BE3 bl TJIABHOM
MIOCJIEAOBATENBHOCTH. 3aBUCUMOCTh  «Macca —




CBETUMOCTDY TSt 3BE3] rJIaBHOM
[MOCIEI0BATENLHOCTH

8.6

Buyrpennee crpoenue 3BE31. CoBpeMeHHBbIE
MIPEACTABICHUS O TMPOUCXOXIACHUU W DBOJIIOIHH
CouHIia ¥ 3B6311. DTamnbl )KU3HU 3BE3

8.7

Mneunslii Ilyte — Hama ["anaktuka. CnupanbHas
cTpykTypa ['anaktuku, pacnpeneneHue 3BE3]1, raza
n nueud. Ilomoxenme u naBmwxenne CoaHIa B
["amakTuke. [1mockas u chepruyeckas moacUCTEMbI
lNamakTuku

8.8

Tunbsl ranakTuk. PaauoraJiakTUKM H  KBa3apsbl.
UeEpHpbie AbIpBI B iApax rajlaKTUK

8.9

8.10

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xab0ma. Pa3beranue ramaktuk. Bo3pact u panuyc
Bcenennoii, Teopust bosbmoro B3psiBa. Mojnens
«ropsuer BeeneHHol». PenukroBoe usinyueHue

MacmrabHas CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménnrie IPOOIEMBI
aCTPOHOMHUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI 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 HAa OCHOBE HU3YYCHHBIX 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, KBAaHTOBOM (DM3MKHM ISl aHanmnM3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3NUYECKUE
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 (U3MUYECKON MOJENbI0: Ha OCHOBAHHUH
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHUs 3a/1ad, MPOBOJUTH PACUETHI Ha
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HaHUM W3 JPYyIrUX [PEIMETOB €CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

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




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: NPOBOJUTH IMpSIMble U KOCBEHHBIE
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JESITEIbHOCTH  C  HCIOJIB30BAHUEM
UM(QPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB U J1abOpaTOpHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUY, A  TakkKe  pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

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

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

O ®U3UKE
Kon Kon
pa3aena/tem 3JIeMEHT IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
bl a
1 MEXAHHUKA
1.1 KMHEMATHUKA
111 Mexanuueckoe JBUKEHHUE. OTHOCUTENBHOCTD
o MeXxaHH4YecKoro aBrxkeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
7 TpasKTOpHA
Eé paumyc-Bexrop:
F(r)=(x(z) y(r)=(r)),
TpaeKTopII,
11.2 TIepeMelleHIe: ’O/ by
AF =F(t))~F(t)) =T, 7, = X
= (Ax, Ay, Az),
yTE.
CroxeHIle HEPehleIHEHIIfIZ
&y =00, + 0
CxopocTb MaTepUaIbHOW TOUKHU:
. AF )
U=— =T, =[Ux.L}1_.U__].
.&.r :I-r_a :
Ax , . .
v, =—| =X/, aHaJNOTIYHO v, =V, U.=Z,.
1.1.3 JAY 2 S :
CnoeHie ckopocTell: o, =0, + 0, .
Boluncnenne nepeMeiieHus 1 myTu MaTepUaIbHOW TOUKU
IIpU NPSMOJIMHEHHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy
3aBUCUMOCTH Vx(t)
. . AD _,
VekopeHHe MaTepHAIBHOIT TOYKIL: d = EL =5/=(a,.a,.a,).
t—0
114
Au . .
a =—2> =(u,)". aHATOTIMHO a, =(v, |, a.=(uv.)"
x At o x Jt ] ¥l < = Jt
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
1.15

x(t) = xg + Vyut

Uy (t) — vo, = const




1.1.6

1.1.7

1.1.8

PaBHOYCKOpEHHOE NPAMOJIUHENHOE ABUKCHUE!

(1) +u t+ 9t
X =X, L, _—
(1} (133 ~

v (t)=u, +at
a, = const
UEJ.T - L,lf_f = 2{;1_ ['\’-l - '\’-1]

W+
I ] =" 2.
]._IPII IBIDKCHINI B OTHOM HAIIPAB/ICHHH IIVIE S= 1 =<.¢

e

CBoOoaHOE MmajieHue. Y CKOpeHHue CBOOOTHOTO TaACHUSI.

Vi

(9] Xo ‘(.—

I[BI/I)KCHI/IG TCIa, 6pOH_IeHHOFO noxa yriiom o K ropu3oHTy:

[.‘r{f} =X, +U,f=x +tU,cosa-t

-

Fa ,
1,1'{?} =¥, tu,f+ gJI =), +U,sina- I—ETT

v (t)=uv, =uv,cosa

v (t)=uv,, +gt=u,sine— gt

g.=0
g =—g=const

KpuBonunerinoe npuxenue. [[BiskeHne MaTepruaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v IMHENHAsE CKOPOCTh TOUKH:
v = wR
[Tpu paBHOMEPHOM JABUKEHHH TOYKH IO OKPYKHOCTH
_2m

="_=2
w T v

LlenTpocTpeMuTeNbHOE YCKOPEHHE TOUKH:

[TonHoe ycKkOpeHHe MaTepUanibHON TOUKHU

1.1.9

Trépnoe Teno. [loctynarensHoe 1 BpalaTeibHOE

JIBUKEHUE TBEPAOTO TENa

1.2

TMHAMUKA

121

Nuepumnaneubie  cucrembl  orcyéra. llepBblid  3aKOH




Hprorona. [Ipuaiun otHocutenbHOCTH [ anuiiest

1.2.2

1.2.3

Macca tena. IImoTHOCTE BelliecTBa:
m

P=7

Cuna. [IpuHiun cyneprno3uunu Cui:

>

FpaBHoaeHCTB = Fl + F2+- -

124

Bropoii 3akon Herotona: ajist matepuanbHoi Touku B UCO

>
-

F;, = ma,
Ap = FAt

>

F = const

1.2.5

-

—

‘Flj! FjZl

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fp

1.2.6

3akoH BCEMHUPHOT'0 TATOTCHUA: CHUJIbI IPUTAKCHUA MCEKIAY

TOYCUYHBIMU MAaCCaMH1 pPaBHBI

Cuna Tspkectu. LleHTp TshkecTH Tena. 3aBUCUMOCTH CHIIBI
TSOKECTH OT BBICOTBI N Haj TMOBEPXHOCTHIO TJIAHETHI
paguycom RO:

GMm

M9 = R + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

Cwiia tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUS:

FTp = uN

Cuna TpeHus nokos:

Fp < pN

Koadduuuent tpenus

1.2.9

JlaBneHue:




CTATHUKA

—

F
131 MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIIICHHS:
M| = FI, rae | — meyo cubrn

OTHOCHUTEIIBHO  OCH, mpoxozsmeil yepe3 Touky O
NEPIEHANKYIIIPHO PUCYHKY

HCHTp Macc Teia. HCHTp MacC CUCTEMbI MaTCpUuaIbHBIX

TOYCK:

myr, + myry+...

T,
e my + my+...

132
B onHOpOAHOM OJIE TSIKECTH

(g = const)

LOCHTP MaACC TCJia COBIMAAACT C €ro HCHTPOM TAKCCTU

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
133 J’Ml +M,+...=0
\[}:"1 +F +...=0

1.34 3akoH [Tackansa

JlaBnenue B sxunkoctu, nokosmeiics B MCO:

1.35
P = po +pgh
3akoH Apxumena:
FApx = —Piuirecn
136 €CIIM TEeJIO0 M KUAKOCTh nokositcs B UCO, To
F, Apx — ryg VBbITeCH
YcnoBue niaBaHus TeJ
3AKOHBI COXPAHEHHWA B MEXAHUKE
NMiynsc MmaTepraibHON TOYKU:
14.1 p=mv
HMIynsc cuCTEMBI TEI:
14.2 - -

p=p1t+prt+-

1.4.3 3aKOH N3MEHEHHUS U COXPAHEHUS UMITYJIbCa!




B CO

- -

Ap = A(pl + p2+- . ) = FlBHELHHAt + FZBHemHAt+' -

B UCO , ecnu

- -

Ap = A(py + pp+...) =0, eciiu Fisnemn T Foppennt+---= 0

PeaktuBHOE JABHKCHHEC

144

145

F

Ar X
Pabora cuiibl Ha MajIOM NEPEMELICHUN:

A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax

. F

D
MOITHOCTb CHUJIBL;

ecnu 3a Bpemst At
paloTa CHIIbl U3MEHSIETCS , TO MOIHOCTh CHJIBI
Ad

P=—0 =F-p-cosa
ﬂf Ar—

1.4.6

147

Kunernueckas sHEprus MaTepruaibHON TOUKH:

2 2

mv p
EKI/IH =5 Py

2 2m
3aKOH U3MEHEHUS] KHHETUYECKOW SHEPTUH CUCTEMBbI
MaTepruaidbHbIX Todek: B UCO AExuua = Al + A2 + ...
[ToreHmanbHas SHEprus:
JUTSl TOTEHIMAJIBHBIX CHJT

A12 = ElrIOTeHu - E21'10Te1-11.[_= AE]'IOTeHLl

[ToreHnuanpHas SHEPTUS MaTEPUATHLHONM TOUKH B
OJTHOPOJTHOM TTOJIE TSDKECTHU:

EHOTeHu =mg h

[TorennuanbHast SHEPrus yrnpyro aeoOpMUpOBAHHOTO Teja:

kx?
El'[()TeHLL = T




1.5

3aKOH N3MEHEHHUS U COXPAHEHUSI MEXAHUYECKON SHEPruu:

Euex = Bsm T EIIGT\BHII-

1.4.8
B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,ex = 0, eClI Agcex sencresm car = 0
MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHbI
['apmonnueckue  KojeOaHWsT ~ MaTEpUAIBHOW  TOYKH.
Avmmmtynra u  ¢aza konebanuil. KwuHemarmueckoe
OINMCAHUE:
x(f) = Asin( ot +o, ).
v =x/.
a(H=(v.),=—'x)=a +ax=0.
IJI€ X - CMEIIICHUE U3 PABHOBECHSI.
JluHamuueckoe OnucaHue:
ma, = —kx,
15.1 raek = mw?
DT0 3HAUUT, 4TO F, = —kx.
DHepreTuyeckoe onucaHue (3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTUH):
”H+£:”ﬁﬁfm:m _
2 2 2 2
CBs3b aMIUTATY/ABI KOJIEOAHUM CMEIICHUSI MaTepHabHON
TOYKH C aMIUIMTyAaMH KolieOaHuii e€ CKOpOCTH U
YCKOPEHHUSI:
Upee =04, @ =04
[lepuoxa u yactoTa KoneOaHUIA:
2r 1
T = =
(ORI
[Teprnon mMaybIx CBOOOIHBIX KOJIEOAHWA MATEMaTHYECKOTO
MasiTHUKA!
152
I
r=12 TEJ:
g
[Tepuon cBOOOIHBIX KOJIEOAHUI MPY>KUHHOTO MAasITHUKA:
m
T=2n|—
k
153 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuas
154 [Tonepeunble u  mpomodabHble  BOJHBL. ~ CKOpPOCTH

pacpOCTPaHEHHUS U JUIMHA BOJIHBIL:




A=vT = % Wutepdepeniys u audpaxius BoIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHAA ®U3MKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn cTpoeHUs Ta30B, KUAKOCTEM M TBEPABIX TEIL
[Tycth TepMoauHamMuveckas cuctema (Tesno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYII. Torja KOJIM4eCcTBO BEIIECTBA
211 = N% = %, rae N,— uucio ABoraapo, M — macca CUCTEMBI
(Tena),
U— MOJISIpHASI Macca BeIecTBa
2.1.2 TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BsaumMozeiicTBre yacTuIl BelecTBa
2.1.4 Huddysus. bpoyHOBCKOE IBUKEHHE
2.15 Monuens uneansaoro raza 8 MKT
CBsi3b MEXIy JaBJICHUEM M CpedHEHd KUHETUYECKOH
SHEPrUeH MOCTYIMATEILHOTO TEILUIOBOTO JBMKEHUS MOJICKYJT
uaeansHoro raza (ocHoBHoe ypaBHenue MKT):
2.1.6 p=lmapi=2n (M| 2,
i 3 04 2 3 )
rJie Mo — Macca OTHON MOJIEKYIbI, KOHIEHTpAIUs
N
n=y
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CB4a3p TemmepaTypbl Ta3a CO CpeJHed KHHETHYECKOU
SHEpPrueil MOCTYMAaTeNbHOTO TEIUIOBOTO JBUKECHHS €ro
218 MOJICKYIT:
P =f M | 3 g
L 2 2
2.19 Vpasuenue p = nkT
2.1.10 Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




| VpaHerme Menrieeesa — Kaneipona
| BeIpasKeHEe 1711 BHYTPeHHeH 3HepIHH

VpaeHeHHe MeHzeneeBa — KuameiipoHa (IpHMeHHMBIEe (OpPMBI
3aMHCcH);

pV=""RT =vRT = NikT, p=PRL
L L

BripaxeHIe /T BHYTPeHHel SHEPIIIT OTHOATOMHOTO HIeaTbHOTO
raza (IpIMeHIMEle (DOPMEI 3aIIICH):

U=3vRT =2 kT =3MRT—ve T=2p¥
2 2 2 veoo2

2111

2.1.12

2.1.13

3aKkoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B:

p=p1 +p2t.

W3omporeccsl B pa3peKEHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

u3obapa (p = const):

v
— = const.
T

I'paduaeckoe npencrapnenue n3omnpoieccos Ha PV-, pT-u
VT- nuarpamMmax.

OO0BbeaMHEHHBIA ra30BbIi 3aKOH:

pvV _ .
T = cons

JUTS IOCTOSIHHOTO KOJINYECTBA BEILIECTBA V.

Hacpiiennsle ¥ HeHachblleHHble napbl. KadecTBeHHas
3aBUCUMOCTb IUIOTHOCTH W JABJICHUS HACBILICHHOIO I1apa
OT TEMIEepaTypbl, HUX HE3aBUCUMOCTh OT 00BEMaA

HACBIIICHHOTI'O ITapa

2.1.14

Brnaxxnocts BO3ayXa.
OTHOCUTEIBHAS BIAXHOCTD:

Prapa (T) _ Prapa (T)
pHaCbI[]_[l'[apa (T) B pHaCbI[]_[l'[apa (T)

¢=

2.1.15

N3MeHeHue arperaTHbIX COCTOSHUM BEIIECTBA: MCIAPEHUE

U KOHACHCa U, KMIICHUC X KUAKOCTHU

2.1.16

N3MeHeHue arperaTHeIX COCTOSSHMM BEILECTBA: IUIABJICHUE




U KpUCTaJuiu3anus

2.1.17 [TpeoOpaszoBanue sHEPTUM B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIepaTypa
2.2.2 BHyTpeHHss sHEprus
Terionepenaya Kkak Ccrnoco0 W3MEHEHUsT BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  paborel.  KonBekius,
TEIUIONPOBOAHOCTD, U3JIy4YE€HHE
KonuuecTBo TEmIoTHI.
224 VY nenpHast TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
Y aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.25 VnenapHas TerioTa miasiacHus A Q = Am.
Y aenpHas TemioTa cropanus Tormaa (: Q = gm
DnemeHTapHas paboTa B TepMOJAMHAMUKE:
A = pAV
2.2.6
Bbruucnenne pabotsl mo rpaduky mnpouecca Ha pPV-
JUarpamMmme
IIepBblii 3aKOH TEPMOJIMHAMUKU:
221 Q12 = AUsz + A1 = (U = Uy) + Ay
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble nporiecchbl
[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT:
2.2.9 n=A3'1m :‘__m—|‘__}m| M
ey ey Qrarn
MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:
2.2.10 e = M =TMT—TM =1_§:m
marp marp
YpaBHeHHE TEIIOBOTO OanaHca:
2.2.11
Q1+ Q2+ Q3+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE
ONeKTpu3anus Tell W €€ NPOSIBICHUS. JIEKTPUUECKUN
311 3apsan. /IBa Buzma 3apsa. DJeMEHTapHBINA 3JIEKTPUYECKHUN
3apsij. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaa
3.1.2 B3aumopeiicTBue 3apsanoB. Touednsie 3apsiapl. 3aK0OH




3.1.3

Kyinona:
B OJTHOPOJIHOM BEILECTBE C AUIEKTPUUECKON

MNPOHUIIACMOCTBIO &

F:k|‘f1|'|:?1 1 _|"_;"1|'1‘1"J

&1 4mes, 17

Onektpuueckoe noje. Ero neiictBue Ha 3JEKTpUUYECKUE

3apsabl

3.14

3.15

3.16

HaHpH)KéHHOCTB OJICKTPHUYECCKOI'O ITOJIA:

>

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna: E, = k%

OJHOpOAHOE noJe: E = const.

KapruHbl mMHNI HANPSY)KEHHOCTU ATUX MTOJIEH

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIMATIOB U HANIPSXKEHUE:
A1z = q(d1 — ¢p2) = —qAd = qU.

HOTGHHI/IaJ'II)Hafl OHEPIrusa 3apdaa B OSJICKTPOCTATUYCCKOM

I10JI1C.
W =q¢
A=—AW

IToTenmman QJICKTPOCTATUYICCKOI'O I1OJIA:

p=2
q

CBs3b HaHpﬂ)I(éHHOCTI/I oJiA U PasHOCTU HNOTCHUHUAJIIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaThHueckoro moist: U = Ed

[TpuHIUIT Cynepro3uIUK JIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

E' = 0, BHYTpPH ¥ Ha MOBEPXHOCTH MPOBOHKMKA ( = CONSt

3.1.8

JusnexTpuku B ANEKTPOCTATUUECKOM HoJe.

I[I/IBJ'IGKTpI/I‘IeCKaﬂ IMPOHUIIACMOCTD BE€IICCTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!

q
C=—
U




DeKTPOEMKOCTB TIOCKOTO KOHJICHCATOPA!

£gpS
= = &l

d

Hapanneanoe COCAMHCHNEC KOHICHCATOPOB:

q=q +q2+...,U1 = UZ ='-'rCnapamI - Cl + Cz+
3.1.10 ITocnenoBarenbHOE COCAUHEHUE KOHACHCATOPOB:
U=U +U L S S
= Uz 2--,q1 = (> —...,CHOCH—Cl CZ

OHeprus 3apsyKEHHOT0 KOHJEHCATopa:
3.1.11 U CU? 2

cT 2 2C

3AKOHBLI ITOCTOAHHOI'O TOKA

Cwua Toka:

=29
3.2.1 Ar |,

IMocrosaueIHA TOK: | = const

Jlnst mocTosiHHOTO TOKa ( = It

YcnoBus CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKA.

3.2.2
Hanpsoxkenne U u OJIC E
3akon Oma aJig y4acTKa IeMnu:
3.2.3 U
[=—
R
DneKTpudecKoe COIIPOTHBIICHUE. 3aBUCHMOCTD
COTMPOTHBIICHUSI OAHOPOJHOTO MPOBOJIHUKA OT €r0 JUTHHBI U
3.2.4 ceyenus. YIEIbHOE COMPOTUBIIEHUE BEIECTBA.
R l
Uctounuku Toka. 3/]C uCTOUHMKA TOKA:
ACTO
_ POHHMXCHJI
3.25 E=—"—"—
q
BHyTpeHHee conpoTHBIIeHNE HCTOYHHKA TOKA
3akoH OMa 15t MOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOU 1enu:
3.2.6 E=IR +Ir, oTkyna




3.2.7

[TapannenbHOe COEMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

Lo,

Rnapann Ry Ry

HOCHCHOB&TGHBHOC COCAMHCHUC ITPOBOJHHUKOB:
U=UuUl+Uz2+..,11=12=..,
RHOCJI = Rl + R2+

3.2.8

3.2.9

Pa6ota snekrpuueckoro toka: A = UL,

3akon Jxxoynsa — Jlenmna:

Q = I?Rt.

Ha pe3ucrope

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

MOUIHOCTB AIEKTPUUECKOTO TOKA!

A4
P=— =IU

At Ar—l
TeroBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

p=rr=2 -
R

MOIIHOCTh UCTOYHHKA TOKA!

3.2.10

CBOGOZ{HHG HOCUTCIIN QJICKTPHUICCKUX 3apssa0B B
IMPOBOJHUKAX. MexaHnu3MBbI IpOBOANMOCTHU TBép)II)IX
MCTAJIJIOB, PACTBOPOB U PACIIJIABOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [1oynpoBOJHUKOBBIN A0

3.3

MATHUTHOE I1OJIE

3.3.1

MexaHudeckoe B3aUMOIEHUCTBHE MArHUTOB. MarduTHoOe
nose. Bexrop  MarHuTHOM — mHAyKnuu.  IlpuHnun

CYTEPHO3UIIMY MarHUTHBIX MOJICH:




3.4

B = B1 +B2+

Jluaum wHAYKUMKM MarHutHoro mnousist. KapTtuHa nuHMiA
WHIYKIIUU MArHUTHOT'O oJIA II0JI0COBOT'O u

HO,I[KOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHUTHOE TOJI€ MPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHUN WHAYKOUA MAriuTHOIO IIOJIA JJIMHHOTIO

3.3.2
IpsAMOIO  NPOBOJHUKA W 3aMKHYTOI'O  KOJBLEBOIO
IIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna Amnepa, e€ HalpaBJIEHUE U BEJIMYUHA!
F, = IBlsina
3.3.3
, TJIe 0. — yTrOJI MEK/ly HAaIIPABJICHUEM IIPOBOJHUKA U
BEKTOpOM B
Cuna JlopeHna, €€ HallpaBJICHHUE U BEJIMYUHA!
Fnop =l q | vBsina
334 -
rJe o — yroJl MeXAy BEKTOpaMu v U B
. JIBM>KEHME 3apssKEHHOW YaCTULIBI B OHOPOJAHOM MarHUTHOM
oJIe
OJIEKTPOMATHUTHAA MHYKIUA
[ToTok BEKTOpa MAarHUTHOM MHIYKLIMH:
® = B,,S = BScosa
341
34.2 SBnenue snnekTpoMarHuTHON MHAYKIMK. DJ1C nHAYKIMN
3aKOH JIEKTPOMAarHuTHOM MHAYKIMU Dapajes:
343 AD
— _ r
Y
Af—
34.4

O/IC MHAYKIHMK B TIPSIMOM IIPOBOIHHUKE UTHHOM |,

>
- -

JIBUKYIIEMCS CO CKOPOCThIO v, (v L 1)

B OJHOPOJAHOM MarHuTHOM noJie B: | E; |= Blvcosa,




IZI€ 0. — yroJl MeXay BEKTopoM B u Hopmaiibio

- - -
>

K IUIOCKOCTH, B KOTOPOH JiesKaT BEKTOph! [uv,eciu | L B

10 | E; |I= Blv

345 [TpaBumo Jlenma

NHIyKTUBHOCTD:

L=$,I/IHI/I(D:L|.

3.4.6 Camounnykuusi. 9JIC caMOMHAYKIIUHN:
AT
E=-L_| =-II
Ar —)
DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM:
3.4.7 LI?
W=

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

KoneOartenbublit KOHTYp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE

KoJIcOaHHS B nacajibHOM KoJie0aTeIbHOM KOHTYpEC:

[0(1) =Gumasin( o1+ @)

351 Lr['r:] =q;=mqmms['&:ﬂ+q}ﬂ:] =IMCDS[.L’!JF+q}ﬂ:]

®opmyina TomcoHna:

21 1
T =2nVLC , oTKyAa w = T = T7ic

CB43bp aMIUIMTYIBI 3aps/la KOHJAEHCAaTOpa C aMIUTUTYAO0U

CHIJIbI TOKa npu CBO60,[[HBIX QJICKTPOMArHuTHBIX

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:

352 3aKOH COXpaHEHUs PHEPrHH B UACATBHOM KOJeOaTeIbHOM
KOHTYpE

353 BbIHYXI€HHBIE 3JIEKTPOMarHuTHbIE Kosiebanus. Pesonanc

354 Ilepemennbit  TOk.  IIpomsBoxcrtBo, mepenasa U
noTpeliIeHne IEKTPUIECKON SHEprun




3.6

cuUt LI* cU*? LI’
+ = mE = =X — const.
2 2 2 2

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anmnuas

opueHTausls BCKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHE B

3.5.5 BaKyyMe:
E1Blc
356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA
36.1 [IpsamosinHENHOE pPACTIPOCTPAHEHUE CBETA B OJHOPOJIHOMU
cpene. Toueunsrii ucrounuk. JIyd ceera
3aKOHBI OTPaKEHUs CBETA.
a=p
3.6.2
alp
TT77777 77777
3.6.3 [TocTpoenne n300pakeHHi B IUIOCKOM 3epKaiie
3aKOHBI IPEJIOMIIEHUS CBETA.
ITpenomiienue cBera:
nqsina = nysinf.
AGCOIOTHBIN MOKa3aTesb NPETOMIICHHUS:
Nage = —
abe v
OTHOCHTEIBHBIN NIOKA3ATENb TPETOMIICHUS:
Ny "
3.6.4 o T Ty,
. . 1 vz
n;
= HZ

Xoq J1y4eil B Ipu3Me.
\"1 = \'2 - I?]}.] = .”2}.2
CooTHOIIEHHE YacTOT M COOTHOLIEHWE JUIMH BOJH IIpU

nepexose MOHOXPOMATHYECKOTO CBeTa dYepe3 TpaHUIly

pazziena AByX ONTHYECKUX CPE:




3.6.5

3.6.6

3.6.7

3.6.8

3.6.9

nH,<mn )

ny

anp

[TonHOE BHYTpEHHEE OTpaKCHUE.

[IpenenbHbIiA yroi HOTHOTO BHYTPEHHETO OTPAKEHUSL:

. 1 n;
Sinay, = ==
nOTH nl

Cobuparomue M pacceuBarolIve JUH3bL. TOHKas JIHMH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAsA CHJIa TOHKOH JIMH3HI:

®opmyJia TOHKOH JIUH3bI:
1

a7

1
F
VYBenuuenue, JapaeMoe JIMH30M:

h 1f1
[=—=—
H d

H F

F\ h
f

k4

B ciyuae paccenBaronieil JIMH3bI:

DO = F =20, r=2_U
D H d

Xopa syya, IpOLIEAIIEro JINH3Y MO/ IPOU3BOIbHBIM YIJIOM K €€
riaBHOM ontudeckoi ocu. [locTpoeHne n3o0paxeHuit TOUKU U
OTpe3Ka MPsSMO B COOMPAIOIINX U PACCEHBAIOIIMX JIMH3aX U UX

CHCTEMax

dotoamnmapaT Kak onTudeckud mpuobop. [maz  kak

OIITHUYCCKaA CUCTEMA

3.6.

Wutepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOIroAeHus MaKCHMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHMHE OT JABYX CHH(A3HBIX

KOTCpPCHTHBIX HCTOYHHUKOB:




A
MAKCIIMYMBI — A=2m =, m= 0,£1.£2,

e

H

3

-

vl
MITHIIMYMET — A= 2m+1_]:, m=0,+1+2 +3 _

e

Hudpakmus cera. [udpaknmonnas pemérka. YcioBue
HAOJNIOJCHUSI TJABHBIX MAaKCUMyMOB TMpU HOPMAaJIbHOM

NaaCHU MOHOXPOMATH4YECKOI'0 CBE€Ta C I[HHHOﬁ BOJIHBEI A

3.6.11 N .
Ha peméTKy ¢ neprozaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M
41.1 ['unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®otonbl. JHeprus GoToHa:
hc
E=hv= i pc
4.1.2
WNmnynse ¢poToHa: p = g = % = %
413 ®oroadpdexr. Ombitet A.I.  CromeroBa.  3aKOHBI
o dboTtorddexra
VYpaBuenune DitHiTeitHa 1751 GoTodddekra:
E¢0T0Ha = ABbixosia + Eyyyumaxn TAC , ECI)OTOHa =hv = %'
4.1.4 he
A = = —
BbIXOoJa hv}(p le
2
Evunmax = % = eUsan
JlaBneHue cBerta.
415 JlaBmeHne  cBeTa  Ha  TOJHOCTBIO  OTPAKAOIIYIO
o MOBEPXHOCTh M Ha  MOJHOCTHIO  TOTJIOMIAIOIIYIO
MOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IInanerapHast MOJENb aTOMA
429 [Tocrynater bopa. M3ny4yenue u nornomeHue GOTOHOB IpH

nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU Ha IPYTOM:




h_c = |E1r —E

mH - .

hv .

S

JIuHeityaTpie CIEKTPHI.

CriexTp ypOBHElH 3HEPTrUU aTOMa BOAOPOA:

4.2.3
—13,63B
E =——— n=123 _.
n*
4.3 OU3NUKA ATOMHOI'O A1PA
131 Hyxnonnas moxens simpa [elizenOepra — MBanenko. 3apsin
o sanpa. MaccoBoe unciio sijapa. M3o0Tonsl
PannoakTuBHOCTS.
Aunbda-pacna;
A A4 4
7X—75,Y + ,He
bera-pacnan.
DNEKTPOHHEIN B-pacna;
4.3.2 N N 0
X Y+ je+v,
[To3utpouHsiit B-pacnan:
A A 0=
X —=:0Y + j€ TV,
IN'amma-usnydenue
3aKOH paJIM0aKTUBHOTO pacnajia:
-t
4.3.3
ITycte M — macca paaMoaKTUBHOIO BenlecTsa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SAnepHble peakuuu. JleleHUe U CUHTE3 sSIIEp




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.®usuka. YrnybneHHoit yposeHb. 10—11 knacchl : y4ebHnk YMK B. A. KacbsiHoBa
2. ®usumka. 3agayHuk. 10—11 knaccel (aBTop A. I. PbiMkeBuy).
3. OnekTpoHHasa hopma yyebHuka. YMK «Pusumka. YrnybneHHbii ypoBeHb. 11 knaccy

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.®usumka. YrnybneHHoii ypoBeHb. 10—11 knacchl : paboyas
nporpamma K nuHmum YMK B. A. KacbsiHoBa : yyebHO-MmeTOaMnYeckoe
nocobue / B. A. KacbsiHoB, W. I'. Bnacosa. — M. : [Jpodpa, 2017
2.Mporpamma kypca pumsmkm gnsg 10—11 knaccos. YrnybneHHbin
ypoBeHb (aBTop B. A. KacbsHoB). YMK «®usnka. YrnyOGneHHbIn ypoBEHb.
10 knacc»

3 ®usuka. YrnybneHHein yposeHb. 10 knacc. Y4ebHuk (aBTop

B. A. KacbsiHOB).

4. dusuka. YrnybneHHoeln yposeHb. 10 knacc. MeTogudeckoe nocobue
(aBTop B. A. KacbsiHoB).

5. ®usnka. basosbin 1 yrnybneHHbin ypoBHu. 10 knacc. TeTpagb Ans
nabopatopHbIx paboT (aBTopbl: B. A. KacbsiHOB, B. A. KopoBuH).

6. dusmka. YrnybneHHbin ypoBeHb. 10 knacc. KOHTponbHble paboTbl
(aBTopbl: B. A. KacbsiHoB, J1. 1. Mowelko, E. 3. Patbunb).

7. ®usumka. 10 knacc. Angaktnyeckne matepuanbl (aBTOpbI:

A. E. MapoH, E. A. MapoH).

8. ®dusumka. 3agayHuk. 10—11 knaccel (aBTop A. I. PbiMkeBUy).

9. dnekTpoHHas opma yyebHuka. YMK «Pusuka. YrnybneHHbIn
ypoBeHb. 11 knaccy»

10. ®usumka. 3agayHuk. 10—11 knaccel (aBTop A. . PbiMKkeBuWY).

11. SnekTpoHHasa copma ydebHrka. KomnnekT HarngaHbix nocobui

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

[MepedeHb anekTpoHHbIX 06pasoBaTeNbHbLIX PECYPCOB MO PU3NKe
http://school-collection.edu.ru/collection

EcTecTBeHHO-Hay4Hble akcnepuMeHTbl — dusumka: Konnekuyusa
Poccuickoro obLieobpasoBatensHOro noprana
http://experiment.edu.ru

OTkpbITbIN kKONNex: Pusnka http://www.physics.ru

OneMeHTbl: NONYNApPHbIA canT 0 yHAaMeHTanbHON Hayke http://www.
elementy. Ru

BBeneHune B HaHoTexHonornu http://nano-edu.ulsu.ru

BupTyanbHbIn MeTOAMYECKUA KaOUHET yunTenss OU3NKM U aCTPOHOMMM:
cant H.H. T'omynuHon http://www.gomulina.orc.ru

BupTyanbHbin donamaT-knacc: obLieropogckon camT capaToBCKUX
yuutenen http://lwww.fizmatklass.ru

BupTyanbHbi oOHA €CTeCTBEHHO-HAYYHbIX U HAY4YHO TEXHUYECKNX



achbdpekToB «AhdbekTnBHan dpusnkar» http://www effects.ru

Maseta «®Pusnka» N3gaTtenbckoro goma «llepBoe ceHTA0pA»
http://fiz.1september.ru

EcTtecTBeHHO-Hay4Has wkona TOMCKOro NofIMTEXHNYECKOro
yHuBepcuTeTa http://ens.tpu.ru

3aHnmaTenbHasa uaunka B Bonpocax u oteetax: cant B. EnbkuHa
http://elkin52.narod.ru

http://nau-ra.ru/ Lndposasa nabopatopus no dumsmke. Pekomengaumm no
paboTe ¢ uncpoBon nabopatopuen (BUAEOPONMKN).
3AHVMATEJIbHAA ®U3UNKA B BOINMPOCAX N OTBETAX
http://elkin52.narod.ru/

KNACCHAA ®U3UKA http://class-fizika.narod.ru/index.htm
®UN3NKA B AHUMALNAX http://physics.nad.ru/physics.htm


http://nau-ra.ru/
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