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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTra ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «dDuznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBI JJid MPOAOKEHUS 00pa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

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

[Iporpamma 1o gu3rke BKIIOYAET:

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

coJiepKaHue yueOHOoro npeaMera « Ou3ukay 1Mo rojaM 00ydeHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISICT BO3MOKHOCTH JUJISI  pealiv3alldd  Pa3JIMYHbIX METOJAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommen. lcmonmp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOMU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €0 MOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (DU3MKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANoaraeT 3HakOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHME coJiepKaHUs MTPOTPaMMbI TT0 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. [ yriyOnéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). IIpu sTom moa pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma MpPeACTAaBICHA €IMHBIM mepeyHeM. Bridop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4dl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpoliecca Kype (U3MKUA YTiyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMme II0
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3HWKE KIIOUEBBIX JEMOHCTpAIi IS
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



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

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

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

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

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

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

OCBOEHHE CIIOCOOOB pEIIECHUs pa3IMYHbIX 3aJad C SBHO 3aJaHHON
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uka» Ha ypOBHE CpEAHEro OOUIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

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

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



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

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

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

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

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

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

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

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbpie cucteMsl orcuéra. [lpuHnmn
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 BCEMHPHOI'O TATNOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUX B INPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

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

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IJIOCKOCTU € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIA KPaH, peMIETUYAThIE 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
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMnynbe CHITBI M UBMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOconoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MOCTYNATEeIbHOTO TEIJIOBOTO JIBHKEHHSI €€ YaCTHIL.

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

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeI1I000MeHe MEXKTy Topsiuei U XOJIOAHOM BOIOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (TJ]) cucrema. 3amaHue BHENIHMX YCIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. CaMoOnpou3BoibHAs — pelakcaius
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENM: HU3Kas KOHIICHTPALMs YaCTHUIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crnoco0  M3MEHEHHUS  BHYTPEHHEW  3HEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér konuuecTBa TEIIOTHI mnpu Teruonepenade. Ilondarue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEepMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTPONCTBA M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCII0JIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3ALUs OMOOPraHMYECKOr0 TOITMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXMOJIEKYISIPHOTO B3aUMOJACHCTBUS M
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIIEHHOTO Iapa OT TEMIIEPATypPhl, NX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIIUS CBOMCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TABJICHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3AyXa M OILIEHKAa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



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

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coequHEHNE
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.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apSKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUSA M PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3ambIKaHKE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUS UCTOYHHKA TOKA.

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

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

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3IyXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHUBIIEHHMSI  TEPMOPE3UCTOpA  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 OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

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



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHBIE TPUOOPHI, HUPpoBas 1adopaTopus.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 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
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAlUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKUJAKOTO TpPEHHUs B TEXHUKE, CTATUYECKHUE 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 MaTepuajoB, 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.

B3auMonencTBue TOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB 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 YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IMMPUMCHCHUC

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

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

KaptuHa nuHUiIl MarHUTHOW MHAYKIMU NOJI JUIMHHOTO MPSMOTO MPOBOJIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMS yYKa 3J€KTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS 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.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B ILIENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/IC caMOMHAYKIUMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYECKOW sHepruu). BriBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kosnebanuid. Ilepumon Manmbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruoja CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XEHHUE, MpEIOMJIEHUE, UHTepPEepeHLHs Hu
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacCpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBaHre  CBOWMCTB — AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPaKpacHOTO U YIbTPAPUOICTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPAKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 1aBAEMOE 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.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEeP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne XoJa CBETOBBIX IIYYKOB YEpPE3 IUIOCKOMAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nudpakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX 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 AUGPaKIMOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbLCOM PEITUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTrUsi U UMITYJIbC (POTOHA.

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

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

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

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. Jlepext macchl siapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHUUECKHE IIPOLIECCHL: T03UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIIOIB30BAaHUEM JO3UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHX 00BEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk sHeprun CoJiHIIa U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BoItonMM CoJiHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHUHN I ONpeneNIeHUs MOJI0KEHNsI HEOECHBIX 0OBHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0bl n3MepeHus: (U3NYECKUX BEJIUYUH C WCIOJIb30BaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(epax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

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

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

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

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

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

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

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYI0O M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

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

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



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

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

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

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

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYUIECTBISATH IOMCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3Ha4yeHHs HHGOpPMALMKU M UENEBOW ayIUTOPHH, BBIOMpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMi M CMAr4ath
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KAKJIOTO WIECHA KOJUIEKTUBA;

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

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJIECHUE B PA3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BATENbHBIM U KYyJIbTYpPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

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

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

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

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

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



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

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MoOjeine (U3Mdeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras naedopmanus, aOCOIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH DPaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXAHMYECKON 3HEepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIb30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneiipona, mepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH



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

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

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
NIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

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



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENAaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

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

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MPOLECCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBl paboThl ¢ MHpOpManuen (HU3nUecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHMBATHh BKIJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAKTUYECKOM  JEATETbHOCTA 4YeJOBE€Ka M JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puznvyeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JIIEKTPUYECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTenbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIe aToMa, aTOMHOTO Si7jpa
KBAHTOBOM MOJIC/IM CBETA;

paznuyath yCIOBHUsS (TpaHMIlbl, OOJACTH) MNPUMEHHUMOCTH (HUINUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBI JJIEKTPOAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaTbl  CHEIUAJbHOM  TEOpHUHU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MOJIsi, Pa3HOCTh IMOTEHUUAJIOB, DJICKTPOJBMXKYILAS CHUJA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOM YACTHUIBI, SHEPrus W UMIYJIbC (POoTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

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

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

CTPOUTH U300paxKeHue, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaX, B MEXKTAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BEMMYMH B BHAE TpapuKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

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

OTKCHIBaTh METObI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAaHUM MaTEeMaTHMYECKUX METOJOB pEIIeHUs 3anad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAaK)KE WHTETPallii 3HAHUH U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAIIM3UPOBATh M OIICHUBATH MOCIIECTBUSI OBITOBOM M TIPON3BOACTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMM JUIsi JAJbHEWUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TPEabSIBICHUS Yy4eOHOU H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTaTh B TpyHNNe C HCIOJIHEHHEM pPa3jMYHbIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/nm  MmporpaMmmbl KosnyecTBo yacoB  oOpa3oBaresibHbIE
pecypcsl
K
Beero oHTpoJibHbIe IIpakTHuyeckue
padoThI padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayuupiii MCTOA NO3KAHHA NPHPOAS! 0 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemartuka 10 1

2.2  Jlunamuka 10

2.3  Craruka TBEPIOTO TEa 5 1

2.4  3aKkOoHBI COXpAaHEHHS B MEXaHHKE 10 1
Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBI)I MOJICKVIIA HOKI/IHeTI/IquKOﬁ
3.1 yp 15 1

TEopuun

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7



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

3.2  Tepmomunamuka.TernaoBbie MalTUHbI

ArpeFaTHBIC COCTOsIHHA BCIIICCTBA.
®da30BEIC IEPEXOabI

Hroro mo pazneny 49

Paznea 4. JIEKTPOJAUHAMUKA

4.1  DnexkTpuyeckoe IoJie
4.2  TloCTOSHHBIN JIEKTPUUYECKHI TOK

4.3 Toxu B pa3IMUHBIX cpeaax

Htoro no paznemny 54

Paznen 5. PU3HUYECKUN MPAKTUKYM

5.1 ®usnueckuil NpaKTUKyM
Hroro no paszneny 16

PesepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

20

14

24

24

16

170

bubmuoreka [JOK

https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK

https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

16 bubmuorexa [JOK

https://m.edsoo.ru/f16b68d7

bu6mmoteka [IOK

https://m.edsoo.ru/f16b68d7

8 16


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

11 KJIACC

Ne HaumenoBanme pa3jaesioB

n/m H TeM NPOrpamMmbl KoumnuecTBo yacos

Kontpoabubie IIpakTunueckue

B
cero padoThI padoThI

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MaruauTHOE 1oJe 14
12 DneKTpOMarHuTHast 13
WHTYKITUS
Uroro no pazneny 27

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

2.1 Mexanuueckue kojaeOaHus 10
DNeKTpOMarHuTHBIE

2.2 15
KOJIeOaHUs

23 Mexannueckue 1 10

QJICKTPOMAarHuTHBIC BOJIHBI

2.4  Onruka 25

Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1  OcuoBel CTO 5

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1

bu6nmoreka [JOK
https://m.eds00.ru/39859f1

bu6nmoreka [JOK


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny )

Pasznesn 4. KBAHTOBAS ®PU3UKA

KopnyckynsipHO-BOIHOBOM

41 15
yalli3M
4,2  ®dusuka atoma 5
43 ®u3uKa aTOMHOTO S]Ipa U 5
' 3JIEMEHTAPHBIX YACTHIL
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTHI ACTPOHOMUHU U

5.1
acTpodu3uku

12

Wroro no pazneny 12

Pazzea 6. PUSUNUYECKUN MPAKTUKYM

6.1 dusnueckuil NpaKTUKyM 16 16

Hroro no paszneny 16

Paznea 7. OBOBIIAIOLIEE TIOBTOPEHUE

Cucremaruzanus u
0000111eHUE MTPEIMETHOTO

COACPIKaHUA U OIIbITa

7.1 15

NESTENBHOCTH,
MPUOOPETEHHOTO MPHU
W3Y4YeHHUH Kypca pUusuku

https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bubmuorexka [JOK
https://m.edso0.ru/39859ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢f1

bu6nmoreka [JOK
https://m.edso00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

10 — 11 xnaccoB
Wroro no pazueny 15

bubmuoreka [JOK

Pesepsroe Bpems 10 https://m.edso00.ru/39859f1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 4 16


https://m.edsoo.ru/39859ef1




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Bcero
' padoThI padoThI

®dusnka — pyHAaMeHTalbHas HayKa O
IIpUpoJIe

Hayunblil MeTOJ MO3HAHUS U METOABI
ucclieoBaHusl (pU3MYeCKUX SBICHUMN

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
no3Hanus npupoasl. Habmoaenue u
9KCIIEPUMEHT B (pu3HKe

Crnioco0rl n3mMepeHus: GU3NYECKUX
BEJINYNH

AOCOII0THAS 1 OTHOCUTEIbHAS
NOTrpeIIHOCTHU I/I3Mep6HI/II\/’I (I)I/ISI/ILIGCKI/IX
BCINYHNH

MonenupoBanue B ¢pusuke. Pospb u
MecTO (pU3UKU B POPMUPOBAHUH
COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B IIPAKTUYECKON JESITEIbHOCTH JTIOAEH

Mexannueckoe aBmwxenne. Cucrema
orcueta. OTHOCUTEIBLHOCTD

KonrTpoabsubie IIpakTuuyeckue

KoaudecTBO 9acoB

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1beef346

bubmnoreka IIOK
https://m.edsoo.ru/3a7fde29

bubmnoreka IIOK
https://m.edso00.ru/34c49931

bu6nuorexa [IOK
https://m.edsoo.ru/ca2def03

bu6anoreka LIOK
https://m.edsoo.ru/7f18fda3

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

bubanoreka LJOK
https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

MexaHu4yeckoro aBukeHusd. [Ipsmas u
oOparHas 3a/1a4ll MEXaHUKU
Panuyc-BekTop MaTepralibHON TOUKH,
€ro NPOEKLUU Ha OCU KOOPAHHAT.

Tpaexropus. Ilepemenienue. CKopocTb.

Nx npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NIpsAMOJIUHEITHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHSI

CroxxeHue nepeMereHuii U CKoOpocTeil.

Pemenne 3agau

HepaBHomMepHOE nBUKEHHUE.
MrHoBeHHast CKOpPOCTb. Y CKOPEHHUE.
[IpsiMonuHeitHOE IBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHEMHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHne. Y CKopeHue
¢BOOOIHOTO ITaJI€HN. 3aBUCHUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU30HTY

KpuBonuneiinoe npuxenue. [[Buxenue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepuoa u yacrora.

but6mmoreka [IOK
https://m.edsoo.ru/30a108a5

but6mmoreka [IOK
https://m.edsoo.ru/89ba7190

bubmuoreka [{OK
https://m.edsoo.ru/761d18aa

bubnunoreka LIOK
https://m.edsoo.ru/a99549a7

bu6anoreka LIOK
https://m.edsoo.ru/b7560bbf

bu6anoreka LIOK
https://m.edsoo.ru/f738109c

bubnunorexa LIOK
https://m.edsoo.ru/71cbb4f5

bubnunorexa LIOK
https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

16

17

18

19

20

21

22

23

24

25

LenTpocTpeMuTenbHOE U MOIHOE
yCKOpeHue

KonTtponsHast pabora o Teme
"Kunematuka"

ITepBbIif 3akoH HbroTOHA.
WNHepuuanbHble CUCTEMBI OTCUETA.
[Tpuniun oTHocuTenpHOCTH ["anues.
HeunepunanbHble cCUCTEMBI OTCYETA

Cwita. PaBHOJIEliCTBYIOIIAS CUJIA.
Bropoii 3akon Hetotrona. Macca

Bzaumopeiicteue ten. Tpernitl 3aKk0H
Herorona

[Ipunuun cynepro3unuu cuil. Pemenue
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOI'O TATOTEHHUS.
OKBHUBaAJICHTHOCTh I'PAaBUTALIMOHHOM 1
MHEPTHON MaccChl

Cuna TsKeCTH U YCKOpEeHHe
CBOOOJTHOTO Ma/IEeHUS

JIBr>keHne HeOECHBIX Tel U X
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKast CKOPOCTb. 3aKOHBI
Kennepa

Cwia ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cui
TpeHus. J[BuKeHue B )KUIKOCTH U Taze

but6mmoreka [IOK
https://m.edsoo.ru/1242f32e

but6mmoreka [IOK
https://m.edsoo.ru/5a9e4a64

bubnunoreka LIOK
https://m.edsoo0.ru/141d3837

bubnunoreka LIOK
https://m.edsoo.ru/57dba505

bubnuoreka [{OK
https://m.edsoo.ru/bdf997fb

bu6nmorexa LIOK
https://m.edsoo.ru/9aba2b0a

bubanoreka LIOK
https://m.eds00.ru/22757f26

bubanoreka LIOK
https://m.edsoo.ru/11abfa0a

but6mmorexa [IOK
https://m.edsoo.ru/0ae2cd84

bubnunorexa LIOK
https://m.edsoo.ru/1fa86499



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499

26

27

28

29

30

31

32

33

34

35

C Y4€TOM CHJIBI COIIPOTUBIICHUS CPEbI

Hasnenue. 'mapocrarndeckoe
nasnenue. Cuna Apxumena

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTymarensHOE U BpaliaTeibHOES
JBIDKEHHUE TBEPJIOTO Telia

MomeHT cHUiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Tery. LleHTp TspkecTH Tena.
VYciioBus paBHOBECHS TBEPIOTO TEJa.
Bunael paBHOBeCcHs

Pemenue 3amau

KonTposabHas padbora no teme
"Tunamuka. CTaTuka TBep0TO Tema"

HMitynbsc MaTepUabHON TOUYKH,
CUCTEMBI MaTEpUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LEHTPA MACC

HMITynbC CHIIBI 1 U3BMEHEHHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

MoOMEHT uMITyJIbCa MaTepUaIbHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MIOJIAX

Penrtenue 3anau

https://m.edso0.ru/2cb29676

but6mmoreka [IOK
https://m.edsoo.ru/a28aa7ad

bubnunoreka LIOK
bubnunoreka LIOK
https://m.edsoo.ru/2b95d57e

bubnunoreka LIOK
https://m.edso0.ru/653d3459

bubmuoreka [{OK
https://m.edsoo.ru/9aa79a7d

bubmuoreka [{OK
https://m.edsoo.ru/dclcaacO

bubmuoreka [{OK
https://m.edsoo.ru/9f5a574c

bu6nmorexa LIOK
https://m.edsoo.ru/4bb8294b

bubanoreka LIOK
https://m.edsoo.ru/13f0a221

but6mmorexa [IOK
https://m.edsoo.ru/d6532eb9

bubanoreka LJOK


https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

36

37

38

39

40

41

42

43

44

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
nepemerieHuu. I'papuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MOIITHOCTE CHJIBI

Kunernueckas aueprus. Teopema o6
U3MCEHEHUU KUHETHYECKOU OHCPIrun
MaTepruaibHON TOUKH

HOTGHHI/I&JII:HI)IG 1 HCIIOTCHI U AJIbHBIC
CHJIBI. HOTGHHI/IaJII)HaSI OHEPIUs.
Bropas kocMuueckas CKOpoCTh

Tperbs kocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPIUn

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium aisa uaeanbHOM
KUAKOCTH

KonrtponsHas padorta no Teme "3aKoHbl
COXPaHEHHUs B MEXaHHKe"

Pa3BuTue npencraBieHuid 0 Ipupoe
TeroTel. OcHOBHBIE ToJ0KeHuss MKT.
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapakTep ABMKECHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA

Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

https://m.edsoo0.ru/f7706d63

bubnunorexa LIOK
https://m.eds00.ru/913974c7

bubnunorexa LIOK
https://m.edsoo.ru/9a5e2e74

bubmuorexa [IOK
https://m.edsoo.ru/554bafcc

bubmuorexa [JOK
https://m.edsoo.ru/f57b4e01

bu6nuorexa [IOK
https://m.edsoo.ru/f30f43b6

bu6anoreka LIOK
https://m.edsoo.ru/474e7c4a

bubanoreka LIOK
https://m.edsoo.ru/b0a4445f

bubnunorexa LIOK
https://m.edsoo.ru/c44d02e2

bubnunorexa LIOK


https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
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48

49

50

51

52

53

54

55

KomnuectBo BemectBa. [locrosinnas
ABoranpo

Temneparypa. TermioBoe paBHOBECHE.
[lIkana [enbcust

Pemenue 3amau

Nneansubii ra3. 'a30BbIe 3aKOHBI

VYpasuenne MenneneeBa-Kianelpona.
Pewenne 3anau

AOcomoTHas TemrepaTtypa. 3akoH
JlaneTOHA

W3omporuieccel B naeanibHOM rase ¢
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA
['padmyeckoe mpencTaBicHue
M30IPOLIECCOB: U30TE€pPMa, U30X0pa,
n3zobapa

OcHoBHoe ypaBHenne MKT

Pemenue 3agau

CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJMHAMUYECKON CUCTEMBI CO
CpeHEel KHHETHYECKON dHEpruen

MOCTYIIATCJIIBHOT'O TCIJIOBOT'O ABUKCHUA

e€ yacTull

O00011eHne 1 cUCTEMAaTU3AIINS 3HAHWUI
o teMe "OcuoBer MKT"

https://m.edsoo.ru/c5b72ab7

bub6nmoreka [IOK
https://m.edso00.ru/0070d493

bu6nmoreka [IOK
https://m.edsoo.ru/1531aba5

bu6nmoreka [IOK
https://m.edsoo.ru/1deb2367

bubnuoreka [{OK
https://m.edso0.ru/8d12c328

bubnunoreka LIOK
https://m.edsoo.ru/14e02d1f

bubnunoreka LIOK
https://m.edso00.ru/68878d51

bubmuoreka [{OK
https://m.edso00.ru/1344327b

bubnmorexa LIOK
https://m.edsoo.ru/c8094721

bu6nmorexa LIOK
https://m.edso00.ru/10265a05

https://m.edsoo.ru/c38af875

bubnunorexa LIOK
https://m.edsoo.ru/09d12fd8



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
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S7

58

59

60

61

62

63

KonTpomnpHas padora o Teme "OCHOBBI
MKT"

TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui 1 T /1
CUCTEMBbl. BHeNIHNE U BHYTPEHHUE
napametpsl. [lapamerpsl T/] cucremsl
KaK CpeJIHME 3HAYCHUS BEJIIMYUH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TETUIOBOMY PaBHOBECHIO

Mopens uieanpHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIN

VYpaBaenue Menzeneesa-Knaneipona
Y BBIPAKEHUE Il BHYTPEHHEN DHEPrUu

Bripaxkenue 111 BHyTpEHHEW SHEPTrUU
OJIHOATOMHOTO MJI€aJIbHOTO rasa.
KBasucrarnuecknue 1 HECTaTUYECKHE
IPOLIECCHI

DneMeHTapHas pabora B
TepMoluHaMuKe. Beruucienue paboTel
no rpaduky nporecca Ha pV-
arpaMme

Tennonepenava kak crocod W3MeHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepILeHHs pabOThI

bubnunoreka LIOK
https://m.edsoo.ru/13adad59

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

bubnunoreka LIOK
https://m.edsoo.ru/8ec512f0

bubmuoreka [{OK
https://m.eds00.ru/29355001

bu6nmorexa LIOK
https://m.edsoo.ru/bal178d0

bubanoreka LIOK
https://m.edsoo.ru/acscacl5

bubanoreka LIOK
https://m.edsoo.ru/741d5738

but6mmorexa [IOK
https://m.edsoo.ru/3d734561



https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
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71

72

73

74

KonBexknusi, TEIIonpoBOJHOCTD,
U3IIy4eHUe

KonmmuaectBo TennoTel. TemIoéMKOCTh
Tena. Y 1eIbHas U MOJISIpHAst
TEINIOEMKOCTH BelllecTBa. Y ACIbHas
TEIJIOTa CTOPAHUS TOILIIMBA

PacuéT xonmdecTBa TENIOTHI IIpu
TCILIonepeaaqyc

[TonsiTue 06 aguabaTHOM IMpoOIECCe.
[TepBbIii 3aKOH TEPMOAMHAMHUKHI

KonnuecTBo TemioTs! u pabora Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
T]1 cuctemsl

BTopoii 3ak0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. Heobpatumocts
MPUPOAHBIX MPOLECCOB

IIprHIMITBI AEHCTBUS TEMIIOBBIX
mamuH. KITJ]

MakcumanbHoe 3HaueHue KITJ. [{ukin
Kapno

Pemenne 3agau

IKOJIOTHYECKHE aCIIEKTHI
HCITOJIb30BAaHUS TEIUIOBBIX JBUTATEIICH.
TennoBoe 3arpsi3HEHUE OKpYXKarolen
cpenbl

Penrtenue 3anau

bubnunoreka LIOK
https://m.edsoo.ru/157b54cd

but6mmoreka [IOK
https://m.edso0.ru/7ba67355

but6mmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bubnunoreka LIOK
https://m.edso00.ru/d8098824

bubnunoreka LIOK
https://m.edsoo.ru/b047alcd

bubmuoreka [IOK
https://m.edsoo.ru/c6f4f464

bu6nmorexa LIOK
https://m.edsoo.ru/2e945513

bu6anoreka LIOK
https://m.edsoo.ru/fe3857b9

bubanoreka LIOK
https://m.edsoo.ru/b3efal8b

but6mmorexa [IOK
https://m.edso00.ru/9867aaa’

bubanoreka LJOK


https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
o Teme "Tepmoaunamuka. TernnoBsie
MaluHe!"

KonTtponsHast pabora o Teme
"Tepmonunamuka. TennoBbie MaTuHbI"

[TapooGpa3oBaHre U KOHIEHCAITUSA.
Ucnapenue u kunenue. Y nenbHas
TETIOTa TapooOpa3oBaHuUs

HacplieHHbIe ¥ HEHACHIIIICHHBIE MTaphI.
KavecTBeHHast 3aBUCUMOCTD TNIOTHOCTH
U JIaBJICHUS HACBIIIIECHHOTO 1apa OT
TEMIIEPATYPBl, UX HE3aBUCUMOCTD OT
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JaBJICHUA B ) KUAKOCTU

BrnaxxnocTs Bo3ayxa. AGCONIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenne 3agau

TBépnoe teno. Kpucramnmueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpPHUCTAJIJIOB

[InaBrneHue u KpUCTAIIN3ALINS.

VY nenbHas TeoTa IJIaBICHHUS.
Cyb6numarus

Hedopmaruu TBEpAOTO TENA.
Pactsoxenue u cxxarue. Cnpur. Monynb

https://m.edsoo0.ru/c8c70432

bubnunoreka LIOK
https://m.edsoo.ru/28d62b3f

but6mmoreka [IOK
https://m.edsoo.ru/1b6e26c5

but6mmoreka [IOK
https://m.edso0.ru/6f8e6777

bubmuoreka [{OK
https://m.edsoo.ru/f5c17d02

bu6nunorexa LIOK
https://m.edsoo.ru/30ebbb79

bu6nmorexa LIOK
https://m.edsoo.ru/18e95ff3

bu6nmorexa LIOK
https://m.edsoo.ru/20a88a03

but6mmorexa [IOK
https://m.edsoo.ru/6ee91e9f

bubanoreka LJOK
https://m.edsoo.ru/dalaabl0



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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FOmnra. Ilpenen ynpyrux nedopmanuit
TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Te. AHTAPMOHH3M TETUIOBBIX
KoJIe0aHUH YacTHUI] BEIIECTBA

[IpeoOpazoBanue 3HEpruu B (Ha30BBIX
nepexoaax

YPaBHeHI/IC TEIJI0BOro OajgaHca

Pemenne 3agau

[ToBepxHOCTHOE HATSKEHHE.
Kanunnspusie sinenus. J{aBiaenue noa
HCKPUBJICHHON TTOBEPXHOCTHIO
)kunkoctu. Popmyna Jlamiaca

O06o011eHre U cucTeMaTu3alus 3HaHu|
1o TemMe "ArperatHble COCTOSIHUS
BeniecTBa. Pa3zoBble NEPEXOAbI"

KonTposnbHas pabora no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da30BbIe IEPEXOBI"

DJexTpu3aIys Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBoaHMKY,
JUDIICKTPUKH U TIOTYTTPOBOTHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHHUs DIECKTPHIECKOTO
3apsaaa

Bzaumopeinicteue 3apanoB. Toueunsie

but6mmoreka [IOK
https://m.edsoo.ru/7ba5edf2

bubnunoreka LIOK
https://m.edso00.ru/97a0672f
bubnunoreka LIOK
https://m.edsoo.ru/ab1521fb

bubnuoreka [{OK
https://m.edsoo.ru/8ab7f40d

bubnuoreka [{OK
https://m.edsoo.ru/b42f1f97

bubnunoreka LIOK
https://m.edsoo.ru/0b52575¢c

bubanoreka LIOK
https://m.edsoo.ru/7dc2a739

bubnmorexa LIOK
https://m.edsoo.ru/laff445f

bubnunorexa LIOK
https://m.edsoo.ru/f49afd24

bubnunorexa LIOK


https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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3apsasl. 3akoH Kynona

Penrtenue 3amau

Onektpuueckoe notie. Ero neiicteue Ha
AJICKTPUUYCCKUE 3aPsIIbI

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

[IpoOHnelii 3apsn. Jlunun
HanpsHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.
OnHOPOIHOE NEKTPUYECKOE 110JIE

IloTeHIMAILHOCTD
ANEKTPOCTATHYECKOTO 1MoJsi. Pa3HOCTH
MOTEHIIMAJIOB U HAIIPS)KEHUE

[ToreHunanpHas SHEPrUs 3apsiia B
IIEKTPOCTATUYECKOM mosie. IloTeHnnan
DIIEKTPOCTATUYECKOTO TTOJIS

CBs13b HaNPSKEHHOCTH OIS U

Pa3HOCTH MOTEHLIUAJIOB JUIs

IIEKTPOCTATUYECKOTO MOJIs
[TpyHIMI CynepnO3ULMH
INEKTPUUYECKUX TOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsHKEHHOU chepbl
ITone paBHOMEPHO 3apsiKEHHOTO MO
00bémy mrapa. [1oe paBHOMEpHO
3apsHKEHHON OECKOHEYHOU MITOCKOCTH

https://m.edsoo.ru/445b7746

bub6nmoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bubnunorexa LIOK
https://m.edsoo.ru/05c6bfal

bubnunoreka LIOK
https://m.edsoo.ru/3dac6957

bubnunoreka LIOK
https://m.edso00.ru/80021447

bubmuoreka [IOK
https://m.edsoo.ru/af5fa389

bu6nmorexa LIOK
https://m.edsoo.ru/df7a6838

bubmnoreka IIOK
https://m.edsoo.ru/Ocfe4abe

bubmnoreka IIOK
https://m.edso0.ru/5a582263

but6mmorexa [IOK
https://m.edsoo.ru/b297b5c3

bubnunorexa LIOK
https://m.edsoo.ru/f7a665ee



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
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[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM
noje. YcioBre paBHOBECHS 3apsi10B

JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKU B
JJIEKTPOCTATUYECKOM I10JI€

Konaencarop. 21eKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCATOopa

Hapaﬂneanoe COCIUHECHUEC
KOHIACHCATOPOB

IlocienoBaTenbHOE COEIUHEHNE
KOHJIEHCATOPOB

DHeprus 3apsKEeHHOr0 KOHEHCAaTopa

Pemenue 3amau

JIBr>keHuMe 3apsKEHHON YaCTHUIIbI B
OZHOPOJHOM BJIEKTPUUECKOM I10JIE

Pemenue 3agau

O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
o Teme "DnekTpuueckoe mnoie"
KontponbHas padora 1mo teme
"Onexrpuueckoe noiue"

Cwuna toka. [TocrtosgaabIi TOK. Y Ccl0BUS
CyIIIECTBOBAHUS TTOCTOSTHHOTO
AJIEKTPUIECKOTO TOKA

Hctounuku Toka. Hampsokenue u 31C

bubnunoreka LIOK
https://m.edsoo.ru/32405eab

bub6nmoreka [IOK
https://m.edsoo.ru/060ebab5

bu6nmmoreka [IOK
https://m.edso0.ru/845b4f73

bubnunoreka LIOK
https://m.edsoo.ru/d11e8ce?

bubmuoreka [{OK
https://m.eds00.ru/1e992920

bubmuoreka [{OK
https://m.edsoo.ru/73a34f18

bubmuoreka [{OK
https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

bubmnoreka IIOK
https://m.edso0.ru/8341d6ac

bu6nmorexa LIOK
https://m.edso0.ru/5752603f

bubmnoreka IIOK
https://m.edsoo.ru/cefe90e9

but6mmorexa [IOK
https://m.edso0.ru/233311b5

bubnunorexa LIOK
https://m.edso00.ru/0839al115



https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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3akoH OMa aJ1s yyacTKa LEnHu.
DJEeKTPUYECKOE CONIPOTHUBIICHHUE

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO NIPOBOJTHHUKA OT €T0
JUIMHBI ¥ TUIOLIA/IU TIONEPEYHOTO
CeUCHHS

VY nenpHOE CONPOTUBIICHUE BELIECTBA.
Pemenue 3amau

HOCHGHOB&TGHBHOG, mapajujicibHOC,
CMCIIAHHOC COCAMHCHHUEC ITPOBOJHHUKOB

Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
neneil. [IpaBuna Kupxroga

Pemenue 3amau

Pabota sanekTpuueckoro Toka. 3akoH
Hxoyns —Jlenna

Pemenue 3agau

MOIITHOCTh IEKTPUIECKOTO TOKA.
TermoBast MOIITHOCTb, BbIJIE/IIEMas Ha
pesucrope

Pemenue 3amau

OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE
HMCTOYHUKA TOKA

3axoH OMa a1 OJTHOM (3aMKHYTOM)
IIEKTPUYECKON LIENN

Pemenue 3agau

bubnunoreka LIOK
https://m.edsoo.ru/f14f251e

bu6nmoreka [IOK
https://m.edsoo.ru/95fcdf51

bu6nmoreka [IOK
https://m.edsoo.ru/437f8300

bubnunoreka LIOK
https://m.edsoo.ru/236f7e07

bubnunoreka LIOK
https://m.edso00.ru/1794cf37

bubmuoreka [{OK
https://m.eds00.ru/3881b469

bubmuoreka [{OK
https://m.edsoo.ru/a3605c5c

bu6nmorexa LIOK
https://m.edsoo.ru/6761bfof

bu6nmorexa LIOK
https://m.edso00.ru/99750a6f

bubnmorexa LIOK
https://m.edsoo.ru/eb72fc24

bubnunorexa LIOK
https://m.edsoo.ru/72d453af

but6mmoreka [IOK
https://m.edsoo.ru/221f40fb

bubanoreka LJOK



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
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MoONIHOCTh HCTOYHUKA TOKA

KOpOTKOC 3aMbIKaHUE

KOHI[CHC&TOp B IICIIH ITOCTOSIHHOTI'O
TOKa

Pemenue 3amau

Pemenue 3agay mo reme "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"

Pemenue 3amau nmo teme "I1oCcTOSTHHBIH
AIIEKTPUYECKUI TOK"

Pemenue 3agay mo reme "IlocTOSIHHBIN
AJIEKTPUYECKUM TOK"

O06o0011eHre U cucTeMaTU3alus 3HaHUN
110 TeMe "[10CTOSHHBIN 2IEKTPUUECKUI

TOK
KonTposnbHas pabota no teme
"TTocTOsIHHBIN AMEeKTpUYECKUil TOK"
OnexTpuyeckas MpoBOAUMOCTh
Pa3IUYHBIX BEUIECTB. DJIEKTPUUECKUI
TOK B MeTaju1ax. CBEpXNpOBOIUMOCTh
DJEeKTpUUECKUi TOK B pacTBOpax M
pacIuiaBax 3JeKTPOJUTOB. 3aKOHbI
®dapanes 1715 2JIEKTPOIU3A

DneKTpuueckuil Tok B razax. [lnasma

https://m.eds00.ru/3580b679

bubnunorexa LIOK
https://m.edsoo.ru/a0ae51d8

bu6nmoreka [IOK
https://m.edsoo.ru/546f5632

bubnunoreka LIOK
https://m.edso0.ru/35368f3e

bubnunoreka LIOK
https://m.edsoo.ru/4410cef0

bubnunoreka LIOK
https://m.edsoo.ru/a7340a29

bubmuoreka [{OK
https://m.eds00.ru/744261b8

bubmuoreka [{OK
https://m.edsoo.ru/eb5d4687

bubmnoreka IIOK
https://m.edsoo.ru/bfd7a050

bubmnoreka IIOK
https://m.edsoo.ru/1885ddf1l

bubnmorexa LIOK
https://m.edsoo.ru/da794295

bubnunorexa LIOK
https://m.edsoo.ru/4b423491

bubanoreka LJOK
https://m.eds00.ru/92d92f76



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
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DNEKTPUUECKUH TOK B BaKyyMe.
BakyymHbIe ipu6opbI

DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

[MomynpoBoAHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIY MIOCTOSIHHOT'O TOKA IPHU MOMOILU
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOI
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GPU3NYECKUX BETUUHH MIPH
MOMOIIIY KOMITbIOTEPHBIX JATYUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUS
C LENIbIO OIPEIEIECHUS MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JBUKEHHUU 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/2E+160

but6mmoreka [IOK
https://m.edsoo.ru/ab61c660

but6mmoreka [IOK
https://m.eds00.ru/83622200

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bu6anoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6anoreka LIOK
https://m.edso00.ru/6960b6ef

bubanoreka LJOK
https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
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TeNa, OPOIIEHHOT0 TOPU30HTAIBHO"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3y4yeHue qBUKEHMS TeJa 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopoctbio" wiu "HccnenoBanue
3aBHCUMOCTH MEPHOAA O0paICHUs
KOHHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIEH CUITBI
U JIBUKEHUH OpyCKa 110 HaKJIOHHON
mnockoctu" uiu "IIpoBepka rMnoTe3bl
0 HE3aBHCHUMOCTH BPEMEHH JIBH>KECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACCTOSIHUE OT €r0 Macchl"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanun” unu "M3ydyenne
JBUKEHUSI CHCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JETKUii
650K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue korppuiienTa TpeHus no
BEJIMYMHE YIIIOBOT0 KO3 puirenTa
3apucumocT Frp(N)" unu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

bubmnoreka IIOK
https://m.edsoo.ru/0b34db84

bu6nuorexa [IOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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KO3 PHULIHEHTOM TpeHHS" HITH
"U3ydyeHue IBU>KEHUS Ipy3a Ha Baly C
TpeHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycloBU paBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHUITEIHOB M pacy€T CUII
ynpyroctu" uinn "U3yuenue
YCTOMYMBOCTH TBEPAOIO TeNa,
HMMEIOIIETO TUIOMIAab OMOphI"

DuU3nYECKUi MIPAKTUKYM I10 TEME
"N3mepenune umnyibca Tesa no
TopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TSATH, CKOPOCTH MOJIEIH
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
win "VMccnenoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" unu "M3mepenune
KMHETUYECKOW SHEPIuu Teja 1o
TOPMO3HOMY IIyTH"

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wUiu
"HM3y4eHne n30X0pHOro mpouecca” nin
"N3yuenne nzobapHoro mporecca uiu

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

bu6nuorexa [IOK
https://m.edsoo.ru/856fb28e

but6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
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"ITpoBepka ypaBHEHUS COCTOSTHUSA"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"U3mepenue ynenbHOM TemioéMkocTu"
uin "UccnegoBanue nporecca
OCTBIBaHMS BEUIECTBA" WM
"HccnenoBanue aanadaTHOro
nponecca’ win "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIICHUS KUIKOCTEH"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIOTh
riaBieHus abpaa" uwin "U3yuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"N3mepenune abCOMOTHOM BIaXXKHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnun". Uzmepenue
Kod(uUIMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus JHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
U3ITy4EHUs CBETOAMO01A" NN
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcarop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61

bubmuorexa [JOK
https://m.edsoo.ru/6bla23b5

but6mmoreka [IOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

159

160

161

162

163

164

MOCJIEIOBATEILHOM COEANHEHUN
KOHJICHCATOPOB"

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaeapHOro
COINPOTHUBJICHUS TPOBOAHUKOB" WIIH
"UccnemoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HAIPSIKEHUSI 1JIs JIAMITbI
HakajauBaHus"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" uinu "Uccnenosanue
3aBUCHUMOCTH CONPOTUBIICHUS

TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK

"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”

PesepBHbIit ypok. O60011eHNE U
cUCTEeMaTH3allHs 3HaHUH 10 TeMe
"KunemaTtuka"

PesepBHbIit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"Inaamuka"

PesepBHbIil ypok. O0001IeHNE H
cHCTeMaTH3alus 3HAHUH 110 TEME
"Craruka TBEepaoro rtena"
PesepBHbIil ypok. O0001IeHHE 1
CHCTEeMaTH3aIHs 3HAHUH 110 TEME

bubnunoreka LIOK
https://m.edsoo0.ru/2b179d98

bubmuorexa [JOK
https://m.edsoo.ru/64b6e901

bu6nuorexa [IOK
https://m.edsoo.ru/ed017d93

bu6anoreka LIOK
https://m.edso0.ru/3149956b

but6mmorexa [IOK
https://m.edsoo.ru/0f9752ac

bubnunorexa LIOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

165

166

167

168

169

170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBHbIil ypok. O0001ICHNE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HAHUH 10 TEME
"Tepmonunamuka. TemioBbie MaTUHbL"

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

PesepBHblii ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"DnexkTpuueckoe mnoie"

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ITocTOSHHBIN NEKTPUYECKUH TOK"
Peseprubiit ypok. O600111eHIE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"ToKM B pa3Iu4HbIX cpenax”

170

16

but6mmoreka [IOK
https://m.edsoo.ru/de148976

but6mmoreka [IOK
https://m.edsoo.ru/Obcc77cl

bubmnoreka IIOK
https://m.edsoo.ru/59ca5c91

bubmnoreka IIOK
https://m.edsoo.ru/f2381c0c

bubanoreka LIOK
https://m.edsoo.ru/3cae6dal

bu6nuorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/n

Tema ypoka
P Kosun4vecTBo 4acoB
KonTpoasubie IIpakTuuyeckue
Bcero
padoThI padoThI

BzaumojeiicTBrE MOCTOSHHBIX
MarHuTOB U MTPOBOJHUKOB C
TOKOM. MarauTHoOE II0JIe.
['mnore3a Amnepa

BexTtop MarHuTHOM UHAYKLIMH.
[IpuHuun cyneprno3uumn
Mar"HuTHBIX ToyeH. JIuauu
MAarHUTHON UHIYKIIHHA

MarauTtHoe 1ose NpoBOJHMKA C
ToKoM. OnbIT Opcrena

Cuna Amnepa, e€ HanpaBJIeHUE U
MOJ1YJIb

Pemenue 3agau

[IpumeHeHne 3akoHa Amriepa.
DIEeKTPOU3MEPUTEIBHBIE
prOOpbI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAYJb. JIBUKEHUE 3apsKEHHON

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/487a8593

bubmuorexa [JOK
https://m.edsoo.ru/4clabccb

bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262

bubmuorexa [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6mmoreka [JOK
https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

10

11

12

13

14

15

16

17

18

19

YaCTHULIBI B OAHOPOJHOM
MAariuTHOM I10JI€

Pemenue 3agau

Pa6ota cunbl Jlopennia

Penrenue 3amau

MarauTtHoe 1noJje B BEeIECTBE.
®deppoMarHeTHKy, napa- u
JTMaMarHeTUKH

OCHOBHBIE CBOWCTBA

dbeppomarnetukoB. [Ipumenenue

beppomMarHeTUKOB

Pemenne 3amag mo Teme
"Maruurtsoe moJje"
Pemenue 3agau mo reme
"Maraurtsoe nosne"

SIBneHne ANeKTPOMArHUTHOM
nHaykuu. [loTok BekTopa
MarHUTHON HHIIYKIIUU

O J1C unaYKIIHN

3aKOH JIEKTPOMAarHUTHON
nHaykiuu Gapanes

BuxpeBoe a1ekTprudeckoe mnosie.

Toxu ®dyko
OJ1C MHAYKIMY B ABUKYIIUXCS

bubmuoreka [JOK
https://m.edsoo.ru/504e98c7

bubmuorexa [JOK
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK
https://m.eds00.ru/93617bd9

bubnunoreka LIOK
https://m.edso00.ru/30ff9608

bubnunoreka LIOK
https://m.edso0.ru/0b58190a

bubmuoreka [IOK
https://m.edsoo.ru/5b55c307

bubmnoreka IIOK
https://m.edsoo.ru/41c4ae8a

bubmnoreka IIOK
https://m.edsoo.ru/b3efalcl

bubmnoreka IIOK
https://m.edso0.ru/48150bd8

but6mmorekxa [IOK
https://m.edsoo.ru/a6dec188

bubnunorexa LIOK
https://m.edsoo.ru/15abe140

bu6nunorexa LIOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
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22

23

24

25

26

27

28

29

30

MIPOBOJHUKAX

Pemenue 3amau

[IpaBuio Jlenna

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B LEIIH
IOCTOSIHHOT'O TOKa

SBnenue camounaykiuu. J/1C
CaMOWHTyKITUT

DHeprus MarHUTHOTO OIS
KaTYIIKU C TOKOM.
DNeKTpOMarHuTHOE MoJIe

Pemenue 3amau

OO0001IeHNE U CHCTEMATH3aIIH
3HAHUM 110 TeMe
"OnexTpoauHamuka'
KonTposnbHas pabora no teme

"DnexkTpoauHaMuKa"

KonedarensHas cucrema.
CBo0OogHbBIE KOJIEOAHMSL.
lMapmonnueckue konebanus

Kunemaruueckoe u
IUHAMHYECKOE OIHCAHNE
Kone0aTeIbHbIX ABMKEHHI

SHCpFeTI/I‘-ICCKOG OIIMCaHHC.

BrIBOJ mMHAMHUYECKOTO OIMCAHUSI

https://m.edsoo.ru/0235cc02

bubnmoreka [IOK
https://m.edsoo.ru/4dfda618

bu6nunorexa LIOK
https://m.edsoo.ru/bbc22726

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

bubmuoreka [IOK
https://m.edsoo.ru/7ee60ca8

bubnunoreka LIOK
https://m.edsoo.ru/b3cOad1l

bubnunoreka LIOK
https://m.edsoo.ru/88f69d2b

bubmnoreka IIOK
https://m.edsoo.ru/76484025

bubmnoreka IIOK
https://m.edsoo.ru/8ae09b98

bu6nmorexa LIOK
https://m.edsoo.ru/7c1db385

bubnunorexa LIOK
https://m.edso0.ru/87ce9498

bubanoreka LJOK
https://m.edso00.ru/e3c99692



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

31

32

33

34

35

36

37

38

39

rapMOHHUYECKUX KOJIEOAHUH U3 UX
JHEPreTUYECKOro 1
KMHEMAaTUYECKOI0 OIKMCaHUs

Awmrutyaa u ($asa kojaedbaHui

[Tepuon u yacToTa KOJICOAHMIA.
[Tepuroa MasbIx CBOOOTHBIX
KOJICOaHUN MaTeMaTHYECKOTO
MmasTHUKA. [lepruo; cBOOOIHBIX
KOJICOAHUH TMPYKHUHHOTO
MasiITHUKA

3aryxaroiye KojaeoaHusl.

BoinyxaeHnbie Koie6aHusl.
Peszonanc

ABTOKOJIEOaHUSA

Pemenue 3agau

VYpok-koHpepeHIus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

O000111eHHE U CUCTEMATU3 AN
3HAaHUU 10 TeMe "MexaHnyecKue
KosieOanusa"

DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KonebarenbHblit KOHTYD
®opmyna Tomcona. Csi3b
aMIUTUTY/BI 3apsiia KOHICHCATOpa

bu6nunoreka LIOK
https://m.edsoo.ru/7a0c439a

bubnunoreka LIOK
https://m.edso00.ru/e0399319

bubnunoreka LIOK
https://m.edsoo.ru/72e¢93d09

bubnunoreka LIOK
https://m.edsoo.ru/6add2644
bubmunoreka IIOK

https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5

bu6nmorexa LIOK
https://m.edsoo.ru/8ef587be

bu6nmorexa LIOK
https://m.edsoo.ru/eb84182f

but6mmorekxa [IOK
https://m.edsoo.ru/d4adabde

bubanoreka LJOK
https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
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42

43

44

45

46

47

48

49

C aMIUIUTYJIOM CHJIbI TOKA B
K0J1e0aTEeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B
HJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

3aryxarInue JIeKTPOMarHUTHBIC
KosieOaHus. BeIHYXIeHHBIC
3HeKTpOMaFHI/ITHbIe KOHe6aHI/ISI

Ilepemennsiit Tok. Peaucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOTI0 TOKa

Karymika MHIyKTUBHOCTH B LIeNIU
IIEPEMEHHOTI0 TOKa

3akoH OMa 151 DJIEKTPUYECKON
L[ENU [IEPEMEHHOTO TOKa
MoIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U
HaIpPsSDKEHUs

Pe3oHaHC B 25IeKTpUUYECKON LIENU

Pemenue 3agau

WneansHblif TpaHchopmMarop.
[TpousBoAcCTBO, Nepenaya u
noTpedIeHUE IMEKTPUUECKON
SHEPrUuu

OKOJIOTUYECKUE PUCKU IIPH

but6mmoreka [IOK
https://m.edsoo.ru/d1e2d543

but6mmoreka [IOK
https://m.edso0.ru/5e668619

bubnunoreka LIOK
https://m.eds00.ru/84836152

bubnunoreka LIOK
https://m.edsoo.ru/cfa307af

bubmuoreka [IOK
https://m.edsoo.ru/8bae38e6

bu6nmorexa LIOK
https://m.edsoo.ru/lcac6céc

bu6nmorexa LIOK
https://m.edso0.ru/087506df

bu6nmorexa LIOK
https://m.edsoo.ru/al16836a4

bubnunorexa LIOK
https://m.edso0.ru/f97418ae

bu6nunorexa LIOK


https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
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52

53

54

55

56

57

58

59

MPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B MIOBCEAHEBHON
KU3ZHU

Penrtenue 3amau

Penrtenue 3amau

O00011IeHNE U CUCTEMATH3AIMS
3HAHHUH 10 TEME
"DneKTpOMarHuTHbIE KoJleOaHus"
MexaHn4eCKHUE BOJIHEL.
XapakTepuCTUKU MEXAaHUIECKUX
BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEPUCTUKH 3ByKa

WNHuppa3Byk u ynpTpasBykK.
[IIymoBoe 3arps3HeHHE
OKpYXKaroIlen cpebl

Pemenue 3amau

ONeKTPOMarHUTHHIE BOJHBI.
N3iydeHue 351eKTpoOMarHuTHBIX
BOJIH

DOHeprus 31eKTPOMarHUTHBIX
BosIH. CBOlicTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/a6f74d93

bubnunoreka LIOK
https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
https://m.edsoo.ru/7cab59f8

bubnunoreka LIOK
https://m.edso0.ru/401024a9

bubnunoreka LIOK
https://m.edsoo.ru/a58e109f

bubnunoreka LIOK
https://m.edsoo.ru/d9ae1000

bubmnoreka IIOK
https://m.edso0.ru/138h6f09

bubmunoreka IIOK
https://m.edsoo.ru/7380038f

bubmunoreka IIOK
https://m.edsoo.ru/cfd918bf

but6mmorekxa [IOK
https://m.edsoo.ru/714e5dbl

bubnuoreka [{OK
https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
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
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61

62

63

64

65

66

67

68

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHLIMTIBL paAHOCBS3U U
TeneBueHus. Pagquonokanuys.
DNEeKTpOMarHUTHOE 3arpsi3HEHNE
OKpYXXarollel cpeibl
KontponbHas pabora o Teme
"Konebanus 1 BOJTHBI"

Caer. 3aKOH NPSMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

Pemenue 3agau Ha npUMEHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

Otpaxenue csera. [1nockoe
3epkano. Cepudeckoe 3epKaio

IIpenomnenue csera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
MOKa3aTellb MPEeJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPaKEHUS

Pemienue 3aga4d Ha MMPUMCHCHUC
3aKOHOB OTPAXXCHHA U
MMPECIOMJIICHUA CBETA

Xonx nyudeit B mpusmMe. Jucnepcus
cBeta. ClIOXHBIN cocTaB 0eoro
cBeta. Ilger

bubnunoreka LIOK
https://m.edsoo.ru/49belf9e

bubnunoreka LIOK
https://m.edso00.ru/9f96f1f8

but6mmoreka [IOK
https://m.edsoo.ru/4f7985a0

bubnunoreka LIOK
https://m.edso0.ru/f9566406

bubnunoreka LIOK
https://m.edsoo.ru/ea32d455

bubmuoreka [IOK
https://m.edsoo.ru/a005d2bb

bubnmorexa LIOK
https://m.edsoo.ru/bc2e55cd

bubnunorexa LIOK
https://m.edso0.ru/49d830a9

bu6nunorexa LIOK
https://m.edsoo.ru/d8elc3be



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
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JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKas CHJIA JINH3BI

[Toctpoenne nzobpaxxeHuii B
JMH3aX U UX CUCTEMaX.
YBennueHue JIMH3bI

Pemmenue 3aa4 Ha mocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
MIOMOIILIBIO JINH3

I'ma3 xak onTuyeckas cucreMa

Pemrenne 3anayu. [Ipenens
MIPUMEHUMOCTU IT'€OMETPHUUYECKOI
OIITHUKH

CKOpOCTB CBC€Ta U MCTOAEI €€
HU3MCPCHUA

Hucnepcus ceera

WNutepdepenuus ceta

KOFGpeHTHLIC HCTOYHUKH.
Ycaopus Ha6J'IIOI[eHI/I$I
MaKCUMYMOB U MUHUMYMOB

Pemenue 3amau
[Ipumenenne nuTepPepeHIInu

Judpaxuus ceera

bubnunoreka LIOK
https://m.edso00.ru/60441359

bu6nmorexa [IOK
https://m.edso0.ru/bb53b1d5

bu6nmorexa [IOK
https://m.edsoo.ru/5a868f09

bubnuoreka [{OK
https://m.edsoo.ru/ecd480a2

bubmuoreka [IOK
https://m.edsoo.ru/cd174a10

bubnunoreka LIOK
https://m.edsoo.ru/f32aab06

bubmunoreka IIOK
https://m.edsoo.ru/lel6cc6e

bubmunoreka IIOK
https://m.edsoo.ru/5fc0c638

bubmnoreka IIOK
https://m.edsoo.ru/c6416d48

bubmnoreka IIOK
https://m.edsoo.ru/3061de2b
but6mmorexa [IOK
https://m.edsoo0.ru/668edbc8

bu6nunorexa LIOK
https://m.edsoo.ru/12ed04b5



https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
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Judpakumonnas pemeérka.
YcnoBue HaOIIOICHHS TTIaBHBIX
MaKCHMYMOB

Pemenue 3amau

ITonepedyHOCTH CBETOBBIX BOJIH.
Ilonmapuszanus ceera

Pemenue 3amau

CBeTOBBIC ABJICHHS B IPUPOIE

O0001IEHNE U CUCTEMATHA3AIMS
3ganni o reme "Onruka"

KoHTpoinbHas pabota 1o Teme
«Onruka

FpaHI/II_IBI MNPUMCHUMOCTU
KJIACCHYECKOM MEXaHUKHU. 3aKOHBI
QJICKTPOAUHAMUKHN U IPHUHIHAIL
OTHOCHUTCIIBHOCTHU

IToctynatel cnenuaibHON TEOPUH
OTHOCUTEJIBHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOU
uHTepBan. [IpeoOpa3oBanus

Jlopenua. YcnoBue NpUYMHHOCTH.

OTHOCHUTEILHOCTh
OIHOBPCMCHHOCTHU. 3aMeI[J'ICHI/IC
BPEMCHH U COKpAIICHUC NJINHBI

DHeprus 1 UMITYJIbC

bubnunoreka LIOK
https://m.edso00.ru/f998d964

bu6nunoreka LIOK
https://m.edsoo.ru/d58c411a

bubnunorexa LIOK
https://m.edsoo.ru/e9890fe9

but6mmoreka [IOK
https://m.edsoo.ru/c56c8158
bubnunoreka LIOK
https://m.edso0.ru/0b36363d

bubnunoreka LIOK
https://m.edsoo.ru/8al14748b

bubmuoreka [IOK
https://m.edsoo.ru/82315dd4

bu6anoreka LIOK
https://m.edsoo.ru/c9bd77cb

bu6anoreka LIOK
https://m.edsoo.ru/c56f05ch

but6mmorekxa [IOK
https://m.edsoo.ru/d83742bb

bubanoreka LJOK


https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
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pGHHTHBHCTCKOﬁ JaCTHUIIbI

CB3b Macchl C SJHEPTUEH U
UMITYJIbCOM PEJIATUBUCTCKON
4acTULIbI. DHEPIUsl TOKOS

PaBHOBecHOE TeIIOBOE
HN3TYy4CHUC

3akoH cMenieHus Buna

I'unmoresza M. I1lnanka o kBaHTax.
DoToHEBI

DHeprusi 1 UMITYIIbC POTOHA

dotordpdexr. Onbiter A. T
CroneroBa. 3akoHbI poTor(dexTa
VYpaBHeHue DUHINTEHA )11
dotoaddekra. "KpacHas
rpanuna” gorosddexra
Hasnenue cera. OnwiThl I1. H.
Jlebenena

BoiHOBEIE CBOMICTBA YaCTUII

Bomnsl ne bponns. JInuHa BOIHbI
ne bpoiins u pasmeps! o6nacTu
JIOKAJIU3aluH IBHKYILEUCS
YaCTULbI
KopmyckysapHO-BOITHOBOI
IyaJln3M

Judpakius 37eKTpOHOB Ha

https://m.edsoo.ru/853a64fc

bu6nmorexa [IOK
https://m.edsoo.ru/b6258ffa

bubnunorexa LIOK
https://m.edsoo.ru/f54035a5

bubnunoreka LIOK
https://m.edsoo.ru/1c5ff752

bubnunoreka LIOK
https://m.edsoo.ru/a5ffa218

bubnunoreka LIOK
https://m.edsoo.ru/7fb307ec

bubnunoreka LIOK
https://m.edso00.ru/8c68e5hb9

bubnuoreka [{OK
https://m.edsoo.ru/01ef4556

bubnmorexa LIOK
https://m.edso0.ru/64b4f966

bubmunoreka IIOK
https://m.edsoo.ru/f59cfcec

bubmunoreka IIOK
https://m.edsoo.ru/5df8bafl

but6mmorekxa [IOK
https://m.edsoo.ru/8ccab62a

bubanoreka LJOK



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
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KpUcTajIax

Crnenuduka u3mMepeHuii B
Mukpomupe. COOTHOLIEHUS

HeonpeaenénHocrel [elizendepra

Pemenue rpaduyeckux 3amaq

Pewenne pacy€THbIX 3a1a4

KonTposabHas padora no tTemam:

"Ocnosel CTO",

"KopmyckynspHO-BOIHOBON

nyanuzm"

OMBITE IO HCCIICAOBAHUIO

cTtpoeHus aroMa. Ilnanerapnas

MoJieTh atoma Pesepdopaa

IToctynatel bopa

Buasl ciektpoB. CriekTp ypoBHE#R

OHCPIrur aroMa BOAOpOJda

CrnoHTaHHoOe U BBIHY>KACHHOC

M3JIy4eHHUE CBETa
Jlazep

Hyxknonnas mogens sigpa

I'eiizenbepra-MBanenko. 3apsina u
MaccoBO€ YMCIO sipa. M30Tomsl.

PannoakTuBHOCTH

3aKoH paJMOaKTUBHOTO pacraja.

https://m.edsoo.ru/30dbal8c

bu6nmorexa [IOK
https://m.edso0.ru/65783dec

bub6nmoreka [IOK
https://m.edsoo.ru/e70195bd

bu6nmorexa [IOK
https://m.edsoo.ru/ee9b3182

bubnuoreka [IOK
https://m.edsoo.ru/c3de891a

bubnuoreka [{OK
https://m.edsoo.ru/312b750a

bu6nmorexa LIOK
https://m.edsoo.ru/404dfa9a

bu6nmorexa LIOK
https://m.edsoo.ru/cf74blla

bubmnoreka IIOK
https://m.edsoo.ru/f945d85c

bubmnoreka IIOK
https://m.edsoo.ru/2288a0c4

but6mmorekxa [IOK
https://m.edsoo.ru/34ada5de

bubanoreka LJOK


https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue
pPaZOaKTUBHOCTH Ha KUBBIC
opranu3msl. Jlozumerpus

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepubie cunbl. Jledpekt maccb

anpa. SlnepHble peakiuu.

Snepubie peakTopsl. [Ipobiaemsr 1
YIPaBJIIEMOr0 TEPMOSIIEPHOTO

CHHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHS SIEPHOM YHEPTETUKU

Mertopl peructpanuy u
UCCIIEJOBAaHHS DIICMEHTAPHBIX
yactull. OyH/1aMeHTabHbBIC
B3auMoieiicTBus. bapnoHsl,
ME30HBI U JICIITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas MOsieNb
alpOHOB

duszunka 3a npenesamMmu

CrannmaptHoit monenu. Témuast

MaTepus U TEMHasl SHEPTuUsl. 1
EnuncTBO Qn3nyeckoil KapTUHBI
Mupa

Oransl pa3BUTHS ACTPOHOMHUHU.
3Ha4YeHHE ACTPOHOMUH

[TpuMeHuMOCTh 3aKOHOB (PU3UKU

JUIs OOBSICHEHUS TIPUPO/IBI 1
KOCMHYECKHX 00BEKTOB. MeTo Ibl

https://m.edsoo.ru/aab98bef

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

bubmuoreka [IOK
https://m.edsoo.ru/lac08a5b

bu6nmorexa LIOK
https://m.edsoo.ru/c026fd37

bubnunorexa LIOK
https://m.edsoo.ru/ad73e145

bubanoreka [JOK
https://m.edso0.ru/39c44028



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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aCTPOHOMUYECKUX UCCIEIOBAHUI

CoBpeMEeHHbIC ONITHYECKUE
TEJIECKOIBI, PaUOTEICCKOIIBI,
BHeaTMoc(epHast acTpOHOMUS

Bun 3sé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BUIMMOE IBUKECHUE

Comnneunas cucrema. CoHIie.
ConHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHila u
3BE3

3BE3/bI, X OCHOBHBIE
XapakTepucTuku. [luarpamma
"CreKTpajJbHbINA Ki1acc —
CBETUMOCTB"

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEILHOCTH

BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPECTABIECHUS O
MIPOMCXOXKIACHUH U YBOJOIIH
ConHua u 3B€3/1. DTallbl )KU3HU
3BE3]

Mneunsiii [yt — Hama
I'amaxkTnka. TUNIEI rajTakTHK.
UéEpHbie IbIpHI B iApax rajlaKTUK

Bcenennas. Pacivpenue

Bcenennoii. 3akon Xa06na.
Teopus bospuioro B3peiBa.

but6mmoreka [IOK
https://m.edsoo.ru/4877aale

but6mmoreka [IOK
https://m.edsoo.ru/aac588eb

bubnunoreka LIOK
https://m.edsoo.ru/22748eb4

bubnunoreka LIOK
https://m.eds00.ru/42169944

bu6anoreka LIOK
https://m.edsoo.ru/b3cb766¢

bubnmorexa LIOK
https://m.edsoo.ru/d09da494

bubnunorexa LIOK
https://m.edsoo.ru/7cd10a0a

bu6nunorexa LIOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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PenukroBoe uznyuenue

MacmmrabHas CTpyKTypa
Bcenennoii. MeTaranaktuka

Hepeménnsie npobiieMsl
aCTPOHOMHUU

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO TI0OJIS
IMOCTOSIHHBIX MarHUTOB'" WJIM
"NccneqoBaHue CBOVCTB
(dbeppoMarHeTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

DuU3nYeCKui MPAKTUKYM I10 TEME
"U3mepenue cuibsl Ammiepa" wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA'" MU
"OnpezeneHre MarHUTHON
MHAYKIIMYA HA OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Du3HUeCKU IPAKTUKYM I10 TEME
"HUccnenoBaHue sBJICHUS
AJIIEKTPOMATrHUTHON UHAYKITUN"
unu "OnpeneneHne HHAYKIANA
BUXPEBOIO0 MarHUTHOTO MOJIA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHU
camouHaykiuu'" wim "COopka
MOJIEJIN EKTPOMArHUTHOT O

but6mmoreka [IOK
https://m.edsoo.ru/ce234633

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

bubmnoreka IIOK
https://m.edsoo.ru/67361aef

bu6nuorexa [IOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bu6nunorexa LIOK
https://m.edsoo.ru/b8fb6391



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
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reHeparopa"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U
IPYXUHHOI'O MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOIo
TOKa Yepe3 MOoCIeI0BaTENbHO
coeTuHEHHBIE KOHICHCATOP,
KaTyILKY U pe3ucTop’ uin
"HccnemoBanue padoOThI
HMCTOYHHKOB CBETA B LICTIH
IIEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasarens
MPEJIOMJIEHUS CTEKJIa" WIIH
"TTonrydyeHne n300paxxeHus B
CHUCTEME U3 IUTOCKOI0 3epKajia u
JVH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMepe KUAKUX

but6mmoreka [IOK
https://m.edsoo.ru/5d159d35

but6mmoreka [IOK
https://m.edsoo.ru/a28026bd

bubmuoreka [IOK
https://m.edso0.ru/89dc2d90

bubnmorexa LIOK
https://m.edsoo.ru/b100661a

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

bu6nunorexa LIOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
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muH3)" unu "U3mepenue
(OKYCHOTO PaCCTOSTHHS
paccerBaronuX JUH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpEPEHINN U TTOJIAPH3AIUN
ceera"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U
SHEPrUM PEISITUBUCTCKUX YaCTHULL
(o ¢oTorpadusim TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM Ilnanka
Ha OCHOBE MCCJIEI0BaHUs
dororddexra" nnum
"UccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMAPHOI0
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Punbepra”

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO
¢doHa ¢ HCIOIB30BAHNUEM
nosumertpa" uinm "N3ydenue

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

bubmnoreka IIOK
https://m.edso00.ru/63756¢47

bu6anoreka LIOK
https://m.edsoo.ru/eb916f82

bu6anoreka LIOK
https://m.edsoo.ru/ec651ebh8

bubanoreka LJOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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[IOTJIOLLIEHUS OeTa-4acTull
alroMuHueM"

Pu3N4eCKui IPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTSI OTIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moymapus
U sipKue 3BE3/1b1" WK
"HaGnronenus B teneckor JlyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILJICHUI"

O000I11IeHNE U CUCTEMATU3ALUS
3HaHui. Poisb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHON B
ATUYECKOM cdepax NesTeTbHOCTH
YeJioBeKa

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢pu3uku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O0600611eHNEe U CUCTEMAaTU3ALUS
3HaHui. Ponb ¢pusnyeckoii Teopun
B ()OPMHUPOBAHUY TIPEACTABICHUI
0 (pusmveckoi KapTHHE MHUpAa,
MecTO (PU3HUECKO KapTUHBI MUpa

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

bu6nuorexa [IOK
https://m.edsoo.ru/ad6ddeed

bu6nuorexa [IOK
https://m.edsoo.ru/18f19f7c

bubnunorexa LIOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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B 0011IeM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJIE
O00011IeHNE U CHCTEMATHU3AIINS
3Hanuii mo reMme "Kunemaruka"

O00011eHrEe U cCUCTEMAaTU3ALIIS
sgagui o teMe "Kunematuka"

O00011eHNEe U cCUCTEMATU3ALIIS
3HaHu# 1o Teme "Jlunamuka"

O0001IEHNE U CUCTEMATHA3AIMS
3ganni o reme "CraTtuka
TBeporo Tena'"

O00011IeHNE U CUCTEMATH3AIMS
3HAHUU 110 Teme "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

OO0001IeHNE U CHCTEMATH3aIIH
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

OO0001IeHNE U CHCTEMATH3aIIH
3HAHUM 10 TeMe
"Tepmonunamuka. TernnoBbie
MalInHb"

O00011eHNe U CUCTEMATU3 AL
3HaHMUU 110 TeMe "ArperaTHble
coCTOSHUS BemecTBa. Pa3oBbIe
nepexonpr”

O00011eHNe U CUCTEMATU3 AL

but6mmoreka [IOK
https://m.edsoo.ru/b032fc4b

but6mmoreka [IOK
https://m.edsoo.ru/4e31b507

bubnunorexa LIOK
https://m.edsoo.ru/2dfbafch

bubnuoreka [{OK
https://m.edsoo.ru/3cca482e

bubnuoreka [{OK
https://m.edsoo.ru/32a4d1a0

bu6nmorexa LIOK
https://m.edsoo.ru/ed440ca8

bu6anoreka LIOK
https://m.edsoo.ru/c63f7c10

but6mmorexa [IOK
https://m.edsoo.ru/1d36b5b1

bubanoreka [JOK


https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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3HaHUM 10 TeMe "DIeKTpUIecKoe
nosie"

O00011IeHNE U CUCTEMATHU3ALHS
3gauui 1o TeMe "llocToIHHBIH
AIIEKTPUYECKUH TOK"

O00011eHrEe U cCUCTEMAaTU3ALIIS
3HaHUH 110 TeMe "Toku B
pa3iInyHbIX cpegax”

O00011IeHNE U CUCTEMATH3AIUS
3HaHUH 110 TeMe "MarauTHoe
noJie"

Peseprublit ypok. O60011eHuE 1
CHCTEMATHU3aIUs 3HAHUH 10 TEME
"DjeKTpOMarHuTHas MHIyKus"

Peseprublit ypok. O60011eHuE 1
CUCTEMATH3aIlMs 3HAaHUH 110 TEME
"Mexanndeckue KoieOauus"

PesepBHbIit ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOaHus "

PesepBHbIit ypok. O60011eHNE U
cucTeMaTu3alus 3HaHUi 10 TeMe
"MexaHudeckue u
3JIEKTPOMAarHUTHBIE BOIHBI"

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allus 3HAHUH 110 TeMe
"Ontuka"

PesepBHbIil ypok. O6001IeHIE T

https://m.edsoo.ru/3bf0def9

but6mmoreka [IOK
https://m.edsoo.ru/71453ee6

but6mmoreka [IOK
https://m.edsoo.ru/3d40077a

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

bubnunoreka LIOK
https://m.edso0o0.ru/053e2248

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

bu6nmorexa LIOK
https://m.edsoo.ru/5e2bb83d

bu6nmorexa LIOK
https://m.edsoo.ru/96a7a2dd

but6mmorekxa [IOK
https://m.edso0.ru/52ad1603

bubanoreka [JOK


https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

CHUCTEMATH3ALMs 3HAHUH 110 TEME
"OcHoBrsl CTO"

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"KopryckysipHO-BOTHOBOM
nyanu3m"

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"®u3nka aroma"

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"®du3rka aTOMHOIO Sapa 1
AJIEMEHTapHBIX YacTull"

PesepBHblii ypok. O6006111€HNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"JneMeHTh! acTpou3uku”

170

16

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

but6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

but6mmoreka [IOK
https://m.edsoo.ru/1f511654

bubnuoreka [{OK
https://m.edsoo.ru/905c5ce0

bubnunoreka LIOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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bu6morexa IIOK






